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OPTIONAL FORM NO. 10 

MAY 1962 EDITION 

GSA GEN. REG. NO. 27 

5010-106 

UNITED STATES GOVERNMENT 

Memorandum 
TO Maryanna Smellow date: 

August 27* 1964 

FROM LaNelle W. Peterso: 

subject . Bird stomachs 

The following bird stomachs were found after the SOSC moved from Lamont 
Street to the Navy Yard Annex. Only one of the eight stomachs is part of the 
3 missing listed under SOSC Acc. No. 27* The other stomachs are not listed on 
the data sheets received to date. Are these stomachs part of the Poop project? 

i.. / y 
1* Medal tag DAB 6 listed on SOSC Acc. No. 27 / 
2. tf 0446 not listed 
3. tr ” 445 
4® tf ft 
5. USNM printed 
6. » « ^h-56 Fregata minor » ** 

2( ?y Puffinis newelli August 21, 1963 (destroyed at SOSC) j. v7* 



OPTIONAL FORM NO. 10 

<zpSC 
5010-104 

UNITED STATES GOVERNMENT 

Memoranda 
TO Dr. Humphrey j oUJ 

THROUGH: Dr. Wallen and Dr. Fehlmann 
February 10 

from : Beatrice L. Burch 

subject: The Pacific Ornithological Oceanographic Project (POOP) at S0SC 

Bird stomach contents from the Pacific Ornithological Oceanographic 
Project sorted by Mr. Robert Nance reached a total of l45 lots and 
227U specimens in 46 stomachs. Out of the 46 bird stomachs, two con¬ 
tained no specimens. The majority of the stomachs had cephalopod beaks 
or beak fragments. A few entire squid were found. There was a moderate 
number of fish, while fish bones were present frequently. Nematodes 
were found in the gut cavities, not attached to the sides, consequently, 
it may be assumed that they were bird intestinal parasites. The copepods 
were fairly well digested, as were many of the squid and fish. Most of 
the mites and lice were in vials, so were probably from the bird skins. 

We shall continue to store the specimens until otherwise advised. 



OPTIONAL FORM NO. 10 

MAY 1962 EDITION 

GSA GEN. REG. NO. 27 

5010-107 

UNITED STATES GOVERNMENT 

Memorandum 
to : Mr. Roger Clapp, Pacific Project, Division of BirdSDATE: October 1, 1965 

Through: Dr. H. A. Fehlmann jiQF* 

from : D. M. Damkaer, Smithsonian Oceanographic Sorting Center 

subject: Shipment of Bird Stomach Contents 

As requested by your secretary (phone call September 30, 1965), the 
Smithsonian Oceanographic Sorting Center is sending you the stomachs and 
the sorted contents from the eight birds listed on S0SC Invoice 471. 
There are 31 lots in this shipment. Please sign, date, and return the 
white copy of the invoice when you have checked the shipment. 

Mrs. Burch, former S0SC Supervisor for Invertebrates, had apparently 
been instructed to discard the stomachs of these birds once the contents 
were removed (see her Memo to Dr. Humphrey, December 23, 1964). The 
technicians have since not saved the stomachs, but the previously examined 
stomachs had not been discarded. Do you now want us to save these stomachs 
or are you still just interested in the contents? 

Buy US. Savings Bonds Regularly on the Payroll Savings Plan 



OPTIONAL FORM NO. 10 

MAY 1962 EDITION 

GSA GEN. REG. NO. 27 

5010-107 

UNITED STATES GOVERNMENT 

Memorandum 
to : Dr. Philip S. Humphrey, Division of Birds 

THROUGH: Dr. H. A. Fehlmann TfffF 
date: July 12, 1965 

from : David M. Damkaer, Smithsonian Oceanographic Sorting Center (SOSC) J?A\£> 

subject: Completion of Bird-Stomach Contents Sorting for Pacific Oceanographic 
Biological Survey Programs (POBSP) 4 and 5 

Miss Fleet and Mrs. Stroman have finished sorting the stomach 

contents of samples for the Pacific Oceanographic Biological Survey 

Programs (POBSP) b and 5. 

Enclosed are the original summary sheets, compiled from the -working 

cards. Copies of the cards are also enclosed. 

A surprise to all of us was the finding of a six-inch spiny puffer- 

fish (Diodontidae) in the stomach of a Phaethon rubricauda (Bird 30434). 

Enclosures: As stated. 

Buy US. Savings Bonds Regularly on the Payroll Savings Plan 



Data for Bird Stomachs Collected by Pacific Project 
Division of Birds, Smithsonian Institution 

(incomplete data on following specimens on file at SOSC) 

Specimen 
Number Species Date Location Latitude Longitude 

v464 Diomedea nigripes 4 Feb 16k Pacific Ocean 19°28'W l62°07'W 
v 48l Sula sula 12 Feb '64 Pacific Ocean 16 38'N 169 38'w 
'/505 Puffinus pacificus 18 June 6k 

t 
Pacific Ocean 11 53'N 157 00'w 

■v" 506 Sterna fuseata .4 July 6k Pacific Ocean 22 52 'N 157 00'w 

v 507 Puffinus pacificus 4 July 64 Pacific Ocean 22 52 'W 157 00'w 
v508 Fregata. minor k July 6k Pacific Ocean 22 52 'N 157 oo1w 

\S5lk Pterodroma externa 22 July 64 Pacific Ocean 17 50'N 151 00’W 
V10204 Sterna fuseata 27 June 6k Eastern Island, 177 20’w 

Midway Atoll 28 12.3' N 

10205 Sterna fuseata 27 June 6k Eastern Island, 177 20’W 
Midway 28 12.3' N 

10206 Phaethon rubricauda 29 June 6k Eastern Island, 177 20'W 
Midway 28 i—

1 
D

O
 

VU
 

o
=

*
 

N 
10207 Puffinus pacificus 27 June 6k Eastern Island, 177 20'W 

Midway 28 12.3'N 

J10210 Puffinus pacificus 23 July 64 Kaohikaipu Island. 1 157 39.5’W 
Oahu, Hawaii 21 19-5' N 

-1841 Pluvialis dominiea 19 Apr r 6k Wake Island 19 17’N 166 37'E 
^GW 1 ? • 30 Apr 16k Sand Island, 28 12 'N 177 23'w 

Midway 
vG¥ 2 ? • 30 Apr '64 Sand Island, 28 12 'W 177 23'w 

Midway 
^ G¥ 3 ? 

• 30 Apr !64 Sand Island, 28 12 'N 177 23'w 

/ Midway 
GW 4 Anas acuta 30 Apr ! 6k Sand Island, 28 12 ’ N 177 23'w 

Midway 



♦ 

Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field 
lumber Species 

Date 
Collected Locality Remarks 

0715 Alopex lagopus July 12 196k St.Paul Island, Arctic Fox 
Pribilof Is. 

0731+ Leucosticte tephroeotis July 30 1964 St.George 
Alaska 

Island, 

0736 Fratercula corniculata July 30 1964 St.George 
Alaska 

Island, 

07^9 Pluvialis dominiea Aug. 6, 196k St. George 
Alaska 

Island, 

0750 Pluvial is dominiea Aug. 6, 1964 St.George 
Alaska 

Island, 

0752 Fulmarus glacialis Aug. 8, 1964 St.George 
Alaska 

Island, 

0753 Heteroscelus incanum Aug. 9, 1964- St.George 
Alaska 

Island, 

0734 Philomachus pugnax Aug. 9, 196k St.George 
Alaska 

Island, 

0761 Philomachus pugnax Aug. 12, 196^- St.George 
Alaska 

Island, 

0763 Pluvialis dominiea Aug. 13, 1964 St.George 
Alaska 

Island, 

07 6k Erolia melanotos Aug. 13* 1964 St.George 
Alaska 

Island, 

0765 Erolia melanotos Aug. 13, 1964 St.George 
Alaska 

Island, 

0766 Pluvialis dominica Aug. 13, 1964 St.George 
Alaska 

Island, 

0769 ? Aug. 15, 1964 St.George 
Alaska 

Island, Fish 

0771 Erolia acuminata Aug. 21, 196k St.George 
Alaska 

Island, 

0774 Larus glaucescens Aug 26, 1964 St. George 
Alaska 

Island, 

0779 Limnodromus scolopaceus Aug. 29, 1964 St.George 
Alaska 

Island, 

0780 Ereunetes mauri Aug. 30, 1964 St.George 
Alaska 

Island, 

0781 Pluvialis dominica Aug. 31, 1964 St.George 
Alaska 

Island, 

0783 Philomachus pugnax Sept. 1, 19ft St. George 
Alaska 

* Island, 

0784 Arenaria interpres Sept. 2, 1964 St.George Island, 
Alaska 



Data, on Bird Stomachs sent to 
Sorting Center 3/25/65 

p.2 

Field 
Number Species 

Date 
Collected 

0786 Numenius phaeopus Sept . 2, 1964 

0787 Pluvialis dominica Sept . 5, 1964 

0795 Anas carolinensis Sept . 10, 1964 

0848 Puffinus pacificus July 18, 1964 

0849 Puffinus pacificus Aug. 4, 1964 

0850 Puffinus pacificus Aug. 4, 1964 

0851 Puffinus pacificus Aug. 4, 1964 

0852 Puffinus pacificus Aug. 4, 1964 

0853 Puffinus pacificus Aug. 4, 1964 

0854 Puffinus pacificus Aug. 4, 1964 

0855 Sula sula Aug. 6, 1964 

0856 Pterodroma externa Aug. 8, 1964 

0857 Puffinus pacificus Aug. 11, 1964 

0859 Sterna fuscata Aug. 14, 1964 

0861 Puffinus pacificus Aug. 14, 1964 

0862 Sterna fuscata Aug. 14, 1964 

0863 Puffinus pacificus Aug. 14, 1964 

0864 Bulweria bulwerii Aug. 14, 1964 

0865 Puffinus pacificus Aug. 14, 1964 

0866 Puffinus pacificus Aug. 14, 1964 

0867 Puffinus pacificus Aug. 14, 196$ 

0869 Puffinus pacificus Aug. 14, 1964 

Locality 
Remarks 

St. George Island, 
Alaska 
St.George Island, 
Alaska 
Ananiuliak Island, 
Alaska 
Pgcific Ocean 

21 46'N 162°18'W 
Pacific Ocean 
19 49'n 161 4-7'w 
Pacific Ocean 
19 49'N 161 47'¥ 
Pacific Ocean 
19 49'N 161 47'¥ 
Pacific Ocean 
19 35 'N 162 27.5'W 
Pacific Ocean 
19 35 'N 162 27.5'W 
Pacific Ocean 
19 24'N 163 01'¥ 
Pacific Ocean 
16 07'N 169 18'¥ 
Pacific Ocean 
13 48'n 170 59'W 
Pacific Ocean 
16 20'N 171 45'W 
Pacific Ocean 
20 12'N I72 59'W 
Pacific Ocean 
20 34'N 173 09'¥ 
Pacific Ocean 
21 4l'N I73 13'¥ 
Pacific Ocean 

20 43' n 173 15’ W 
Pacific Ocean 
20 45'N 173 17'¥ 
Pacific Ocean 
20 49'N 173 19'W 
Pacific Ocean 
20 if9'N 173 19'W 
Pacific Ocean 
20 49'N 173 19'¥ 
Pacific Ocean 

20 49'M 173 19'W 



Data on Bird Stomachs sent to 
Sorting Center 5/25/65 

P-5 

Field Date 

Number Species Collected Locality Remarks 

0870 Puffinus pacificus Aug. 15, 1964 Pacific r\ Ocean n 
23 20'N 174 25' w 

0871 Fregata minor Aug. 15, 1964 Pacific Ocean 
23 43'N 174 33'W 

0872 Sterna fuseata Aug. 15, 1964 Pacific Ocean 

23 43':n 174 33'W 

0873 Sterna fuscata Aug. 15, 1964 Pacific Ocean 
23 43'N 174 15'W 

087^ Sterna fuscata Aug. 15, 1964 Pacific Ocean 
23 43'N 174 33'w 

0875 Phaethon rubricauda Aug. 15, 1964 Pacific Ocean 
24 48'lf 174 51'w 

0876 Sterna fuscata Aug. I7, 1964 Southeast Island, 
Pearl and Hermes Reef, Hawaii 

0878 Arenaria interpres Aug. 17, 1964 Southeast Island, 
Pearl and Hermes Reef, Hawaii 

0879 Arenaria interpres Aug. 22, 1964 Lisianski Island, Hawaii 

0880 Puffinus pacificus Sept. 5, 1964 Pacific Ocean 
19 41'N 162 05'W 

0881 Puffinus pacificus Sept. 5j? 1964 Pacific Ocean 
19 27'N 162 36'w 

0882 Puffinus pacificus Sept. 5 > 1964 Pacific Ocean 
1 19 27*k 162 36'¥ 

0883 Puffinus pacificus Sept. 5, 1964 Pacific Ocean 
19 20'H I62 58 '¥ 

0884 Phaethon rubricauda Sept. 6, 1964 Pacific Ocean 

17 52'N 166 20'¥ 

0885 Gygis alba Sept. 7, 1964 Pacific Ocean 
16 Ol'N 169 17’¥ 

0886 Puffinus pacificus Sept. 7, 1964 Pacific Ocean 

15 57'N 169 16 '¥ 

0887 Phaethon rubricauda Sept. 12 , 1964 Pacific Ocean 
16 15'N 171 47'¥ 

0888 Arenaria interpres Sept. 12 , 1964 Pacific Ocean 
16 14’N 171 48'¥ 

0889 Puffinus pacificus Sept. 12 , ±9&\- Pacific Ocean 
16 13'N 171 55'¥ 

0890 Puffinus pacificus Sept. 12 , 1964 Pacific Ocean 
16 11'N 171 57'¥ 

0892 Pfcerodroma Sept. 12, 1964 Pacific Ocean 
15 k-915!N I72 21 ?W 



Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field. 
Humber Species 

Date 
Collected Locality I 

0893 Phaethon rubricauda Sept. 13; 1964- Pacific Ocean 

0894 Phaethon rubricauda 
15°l8'N 173°56'W 

Sept. 13, 1964 Pacific Ocean 

0895 Phaethon lepturus 
15 18'N I73 56'W 

Sept. 14, 1964 Pacific Ocean 

0896 Puffinus carneipes 
19 44'N 171 57'W 

Sept. 15, 1964 Pacific Ocean 

0897 Bulweria bulwerii 
23 00'N 171 52'¥ 

Sept. 15, 1964 Pacific Ocean 

O898 Sterna fuscata 
22 57'N 171 52'W 

Sept. 15, 1964 Pacific Ocean 

0899 Phaethon lepturus 
22 59'N 171 52'W 

Sept. 15, 1964 Pacific Ocean 

0900 Pluvialis dominica 
23 17'N 171 52'¥ 

Sept. 29, 1964 Pacific Ocean 

0901 Pluvialis dominica 
20 01'N 161 06.5'W 

Sept. 30, 1964 Pacific Ocean 

0902 Phaet hon rub r icauda 
18 36'N 164 31'¥ 

Oct. 1, 1964 Pacific Ocean 

0903 Stercorarius longicaudus 
15 47'N 167 25'¥ 

Oct. 2, 1964 Pacific Ocean 

0904 Sula dactylatra 
14 o4'n 169 13’w 

Oct. 3, 1964 Pacific Ocean 

0905 Sula dactylatra 
14 58'N 170 10'¥ 

Oct. 4, 1964 Pacific Ocean 

O907 Phaethon rubricauda 
15 20'N I70 24’¥ 

Oct. 6, 1964 Pacific Ocean 

0908 Fregata minor 
16 22'N 171 37'w 

Oct. 6, 1964 Pacific Ocean 

0909 Pluvialis dominica 
16 22'N 171 37'W 

Oct. 8, 1964 Pacific Ocean 

0942 
0943 

NO DATA AVAILABLE 
Sula sula 

16 56'N 171 53'¥ 

Jan. 6, 1964 Pacific Ocean 

0945 Larus atricilla 
18 38'N 164 10'¥ 

Jan. 15, 1964 Pacific Ocean 

0949 Sula sula 
16 5i'N 169 40'W 

Jan. 16, I964 Pacific Ocean 

10565 Pterodroma hypoleuca 
18 19'N 165 28'¥ 

Sept. 19,1964 Laysan Island, Hawaii 
10566 Pterodroma hypoleuca Sept. 19; 1964- Laysan Island; Hawaii 
IO567 Pterodroma hypoleuca Sept. 19; 1964- Laysan Island; Hawaii 

Remarks 



P-5 

Data on Bird Stomachs sent to 

Field 
Humber Species 

Sorting Center 3/25/65 

Date 
Collected Locality Remarks 

10570 Crocethia alba Oct. 13,1964 Operl Island, 
Izembek Bay, Alaska 

10630 Pluyialis dominica Dec. 26,1964 Wake Island, 
Pacific Ocean 

10631 Pluyialis dominica Dec. 26,1964 Wake Island, 
Pacific Ocean 

20183 Fulmarus glacialis Jan. 16,1964 Green Island, 
Kure Atoll 

20188 Fregata minor Feb. 27,1964 Green Island, 
Kure Atoll 

20189 Fregata minor March 1,1964- Green Island, 
Kure Atoll 

20222 Erolia alpina Jan. 12,1964- Sand Island, 
Midway Atoll 

20223 Crocethia alba Jan. 12,1964- Sand Island, H 
Midway Atoll 

20224 Capella stenura Jan. 13,1964 Green Island, 
Kure Atoll 

20225 Sula dactylatra Jan. 16,1964 Green Island, 
Kure Atoll 

20226 ' Pterodroma hypoleuca Jan. 17,1964- Green Island, 
Kure Atoll 

20233 Honaclma schauinslandi June 1,1964- Green Island, Seal pup 
Kure Atoll 

20250 Sula sula Jan. 3,1964 Green Island, 
Kure Atoll 

20257 Puffinus natiyitatus July 28,1964 Green Island, 
Kure Atoll 

20260 Sula dactylatra. Aug. 3,1964 Green Island, 
Kure Atoll 

20264 Sterna fuscata Aug. 9,1964- Green Island, 
Kure Atoll 

20269 Sterna fuscata Aug. l4-,1964- Green Island, 
Kure Atoll 

20271 Sterna fuscata Aug. 14-,1964 Green Island, 
Kure Atoll 

20278 Sterna fuscata Aug. 28,1964 Green Island, 
Kure Atoll 

20281 Phaethon rubricauda Aug. 30,1964- Green Island, 
Kure Atoll 



Data on Bird. Stomachs sent to 
Sorting Center 3/25/65 

Field 
Number Species 

Date 
Collected Locality Remarks 

20286 Sula sula Sept . 8,1964 Eastern Island, 
Midway Atoll 

20296 Anous stolidus Sept . 15,1964 Green Island, 
Kure Atoll 

20303 Sterna fuseata Sept . 20,1964 Green Island, 
Kure Atoll 

23014 Fregata minor Oct. 8,1964 Sand Island, 
Johnston Atoll 

25032 Sterna fuscata Aug. 25,1964 Sand Island, 
Johnston Atoll 

25040 Anous stolidus Aug. 20,1964 Sand Island, 
Johnston Atoll 

25044 Anous stolidus Sept . 4,1964 Sand Island, 
Johnston Atoll 

30009 Heteroscelus incanum Oct. 12,1964 Sibylla Islet, Taongi Atoll, 
Marshall Islands 

30010 Heteroscelus incanum Oct. 12,1964 Sibylla Islet, Taongi Atoll, 
Marshall Islands 

30011 Heteroscelus incanum Oct. 12,1964 Sibylla Islet, Taongi Atoll, 
Marshall Islands 

30014 Pluvialis dominica Oct. 12,1964 Sibylla Islet, Taongi Atoll, 
Marshall Islands 

30022 Sterna fuscata Oct. 12,1964 Kamome Islet, Taongi Atoll, 
Marshall Islands 

30023 Sterna fuscata Oct. 12, 1964 Kamome Islet, Taongi Atoll, 
Marshall Islands 

30029 Arenaria interpres Oct. 15,1964 Bikar Island, Bikar Atoll, 
Marshall Islands 

30034 Gygis alba Oct. 15,1964 Bikar Island, Bikar Atoll, 
Marshall Islands 

30042 Sterna fuscata Oct. 18,1964 Jaboerukk^ island, Bikar Atoll. 

Marshall Islands 
30043 Sterna fuscata Oct. 18,1964 Jaboerukkui Island, Bikar Atoll. 

Marshall Islands 
30051 Gygis alba Oct. 20,1964 Taka Island, Taka Atoll, 

Marshall Islands 
30052 Gygis alba Oct. 20,1964 Taka Island, Taka Atoll, 

Marshall Islands 
30054 Gygis alba Oct. 20,1964 Taka Island, Taka Atoll, 

Marshall Islands 



P-7 

Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field 
Dumber Species 

Date 
Collected Locality Remarks 

30063 Sterna fuscata Oct. 20,1964 Taka Island, Taka Atoll, 
Marshall Islands 

30066 Sterna sumatrana Oct. 22,1964 Boken Island, Taka Atoll, 
Marshall Islands 

30067 Sterna sumatrana Oct. 22,1964 Boken Island, Taka Atoll, 
Marshall Islands 

3OO7I Anous minutus Oct. 22, 1964 Eruk Island, Taka Atoll, 
Marshall Islands 

30088 Sterna fuscata Oct. 22,1964 Taka Island, Taka Atoll, 
Marshall Islands 

30092 Gygis alba Oct. 24,1964 Jemo Island, 
Marshall Islands 

30094 Gygis alba Oct. 24,1964 Jemo Island, 
Marshall Islands 

30095 Gygis alba Oct. 24,1964 Jemo Island, 
Marshall Islands 

30100 Gygis alba Oct. 24,1964 Lej Island, Erikub Atoll, 
Marshall Islands 

30102 Gygis alba Oct. 24,1964 Lej Island, Erikub Atoll, 
Marshall Islands 

30129 Sula leucogaster Oct. 26,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30138 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30139 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30142 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30143 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30144 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30145 Sula leucogaster Oct. 27,1964 Aradojairik Island, Erikub 
Atoll, Marshall Islands 

30146 Anas acuta Hoy. 2,1964 Kwajalein Island, Kwajalein 
Atoll, Marshall Islands 

30148 Anas acuta Nov. 2,1964 Kwajalein Island, Kwajalein 
Atoll, Marshall Islands 

30157 Anas acuta Nov, 3,1964 Kwajalein Island, Kwajalein 
Atoll, Marshall Islands 



P-8 

Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field 
Number Species 

Date 
Collected. Locality 

30158 Anas acuta Nov. 3,196k Kwajalein Island 
Kwajalein Atoll, 
Marshall Islands 

30159 Spatula clypeata Nov. 3,196k Kwajalein Island 
Kwajalein Atoll, 
Marshall Islands 

30160 Spatula clypeata Nov. 3,196k Kwajalein Atoll, 
Marshall Island 

30207 Anous stolidus Nov. 10,196k Fnybor Island, 
Jaluit Atoll, 
Marshall Islands 

30216' Gygis alba Nov. 11,196k Jaluit Island, 
Jaluit Atoll, 
Marshall Islands 

30220 Sula sola Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30222 Sula sula Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30223 Sula sula Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30225 Sula sula Nov. 11,1964 Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30226 Sula sula Nov. 11,1964 Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30227 Sula sula Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30228 Sula sula Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30229 Sula sula Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30231 Fregata ariel Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

30236 Sterna fuscata Nov. 11,196k Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 

Remarks 



Field 
Number Species 

r ... i itmibi ■ n in iiyl~iii> i .. nr .» i t ■mi hi ■■■wiw.iimi.t—■. ■ - - i 

J02J7 Sterna fuseata 

30238 Sterna fuscata 

30239 Gygis alba 

30240 Gygis alba 

30242 Thalasseus bergii 

30259 Gygis alba 

30263 Demigretta sacra 

30265 Denugretta sacra 

30267 Fregata ariel 

3027O Thalasseus bergii 

30272 Sula leucogaster 

30276 Erolia acuminata 

30278 Sula leucogaster 

30285 Anous stolidus 

Data on Bird Stomachs sent 
Sorting Center 3/25/65 

Date 
Collected 

Nov. 11,1964 

Nov. 11,1964 

Nov. 11,1964 

Nov. 11,1964 

Nov. 11,1964 

Nov. 13,1964 

Nov. 13,1964 

Bov. 13,1964 

Nov. 13,1964 

Nov. 13,1964 

Nov. 13,1964 

Nov. 13,1964 

Nov. 14,1964 

Nov. 14,1964 

Locality_ 

Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 
Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 
Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 
Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 
Lijeron Island, 
Jaluit Atoll, 
Marshall Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Butaritari Island 
Makin Atoll, 
Gilbert Islands 
Lagoon 3 miles N. 
Butaritari Island 
Makin Atoll, 
Gilbert Islands 
Kotabu Island, 
Makin Atoll, 
Gilbert Islands 

P*9 

Remarks 

of 
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Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field 
Number Species 

Date 
Collected Locality 

30288 Anous stolidus 

3029! Sterna sumatrana 

30306 Erolia acuminata 

30311 Heteroscelus incanum 

30312 Heteroscelus incanum 

30311 Numenius tahitiensis 

30321 Limosa lapponica 

30330 Sterna sumatrana 

30375 Anous minutus 

40574 Puffinus nativitatus 

40575 Puffinus nativitatus 

40576 Puffinus nativitatus 

40577 Puffinus nativitatus 

40578 Puffinus pacificus 

40579 Puffinus pacificus 

40580 Puffinus pacificus 

40581 Puffinus pacificus 

Nov. 14,1964 

Nov. 14,1964 

Nov. 14,1964 

Nov. 14,1964 

Nov. 14,1964 

Nov. 15,1964 

Nov. 16,1964 

Nov. 16,1964 

Nov. 17,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Nov. 5,1964 

Kotabu Island, 
Makin Atoll, 
Gilbert Islands 
Lagoon 1 mile E. of 
Tuke we, Mak in At oil 
Gilbert Islands 
Butaritari Island, 
Makin Atoll, 
Gilbert Islands 
Butaritari Island, 
Makin Atoll, 
Gilbert Islands 
Butaritari Island, 
Makin Atoll, 
Gilbert Islands 
Butaritari Island, 
Makin Atoll, 
Gilbert Islands 
Maiana Island, 
Maiana Atoll, 
Gilbert Islands 
Maina Island, 
Maina Atoll, 
Gilbert Islands 
Kuria Island, 
Kuria Atoll, 
Gilbert Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 
Phoenix Island, 
Phoenix Islands 

Remarks 



Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Field 
Eumber Species 

Date 
Collected 

40582 Puffinus pacificus 

150378 Puffinus puffinus newelli 
BET Z Sterna sumatrana 

BET X Sterna sumatrana 

LEE 208 Pterodroma phaeopygia 
LEE 344 Fregata minor 

LEE 361 Sterna fuscata 

LEE 362 Sterna fuscata 

62 Sterna fuscata 

Sterna fuscata 

99 Sterna fuscata 

Anous stolidus 

Sterna fuscata 

Sterna fuscata 

Sterna fuscata 

Sterna fuscata 

Sterna, fuscata 

Sterna fuscata 

Sterna fuscata 

Sterna fuscata 

Sterna fuscata 

Sterna fuscata 

St e r na f us c at a 

Eov. 5,1964 Phoenix Island, 
Phoenix Islands 

Oct. 11,1964 Sibylla Island, 
Taongi Atoll, 
Marshall Islands 

Oct. 11,1964 Sibylla Island, 
Taongi Atoll, 
Marshall Islands 

May 13,1964 Maui, Hawaii 
July 3,1964 Green Island, 

Kure Atoll 
June 23,1964 Sand Island, 

Johnston Atoll 
Aug. 9,1964 Sand Island, 

Johnston Atoll 
June 18,1964 Sand Island, 

Johnston Atoll 
July 21,1964 Sand Island, 

Johnston Atoll 
July 8,1964 Sand Island, 

Johnston Atoll 
June 4,1964 Sand Island, 

Johnston Atoll 
July 17,1964 Sand Island, 

Johnston Atoll 
July 9,1964 Sand Island, 

Johnston Atoll 
July 9,1964 Sand Island, 

Johnston Atoll 
June 3,1964 Sand Island, 

Johnston Atoll 
July 2,1964 Sand Island, 

Johnston Atoll 
July 2,1964 Sand Island, 

Johnston Atoll 
Aug. 9,1964 Sand Island, 

Johnston Atoll 
May 8,1964 Sand. Island, 

Johnston Atoll 
Aug. 9,1964 Sand Island, 

Johnston Atoll 
June 18,1964 Sand Island, 

Johnston Atoll 
July 27,1964 Sand Island, 

Johnston Atoll 

Remarks 

Immature 

Eestling 



Field 
Number 

Data on Bird Stomachs sent to 
Sorting Center 3/25/65 

Date 
Species Collected Locality Remarks 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll Plots 2 and 3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Nestling 
Plots2and3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 
local 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 

Sterna fuscata June 1,1964 Sand Island, 
Johnston Atoll 

Plots 2 and 3 

Anous stolidus June 20,1964 Sand Island, 
Johnston Atoll 

Immature 

Anous stolidus June 20,1964 Sand Island, 
Johnston Atoll 

Immature 

Anous stolidus June 20,1964 Sand Island, 
Johnston Atoll 

Anous stolidus June 20,1964 Sand Island, 
Johnston Atoll 

Anous stolidus July 20,1964 Sand Island, 
Johnston Atoll 
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Laysan Botany List 

GRAMINEAE 
Cenchrus agrimoniodes van* laysanicus 
Cenchrus echinatus L, 
Cynodon dactylon (L.) Pers® 

^Melinus rrra nuitif lora BeauvTJ 
Eragrostis variabilis (Gaud.) Steud. 
Lepturus repens (Forst*) R.Br. 
Sporobolns virinicus ^L.) Kunth® 

CYPEEACEAE 

CPCO-CVJV€<j£L *v\ 

XvvcVvjuJi^b* 
\vv\vo cSLuuslV^v *> Oj^JL 

* uJ3CLS.\v<iciL <au\ vt-c 

— ^>^ecvc?s* yc^um^ 

V© VsCco*e Q^tDU^\ 

^ \W ObXcveSt sWL< 
OvW-e ^ 

CVv^-S 

Cyperus laevigatus 
Cyperus pennatiformis var* bryanii Kttkenthal 

[Cyperus spp 
Fimbristylis cyrnosa R.Br® 

PALMAE 
_Cocos nucifera L* 
Phoenix dactylifera 
’ritchardia pacifica WendlTj 

Pritchardia sp* 
LILIACEAE 

Allium sp. 
CASUARINACEAE 

Casuarina equisetifolia 
SANTALAGEAE 

Santalum cuneatum var* laysanicum Rock 
POLYGQNACEAE 

[Gocooloba uvifera l£J 
CHENOPODIACEAE 

(jitriplex muelleri BenthT\ 
Chenopodium oahuense (Meyen) Aellen 

AMARANTHACEAE 
Amaranthus viridfs L® 
Achryranthes splendens var* reflexa Hillebr* 

NYCTAGXNACEAE 
Boerhavia repens L. - V . 

AIZOACEAE 
Sesuvium p^gtulacastrum L* 

PORTULACACEAE 
Portulaca lutea Sol® 
Portulaca oleracea L, 

CRUCIFERAE 
Lepidium $«waihiense C*& S* 

CAPPARIDACEAE 
Capparis sandwichiana DC 

^ LEGUMINOSAE 
i (Leucaena glauca (L.) BenthTl 

ZYGOPHYLLACEAE 
Tribulus cistoides L® 

EUPHORBIACEAE 

^Aleurites moluccana (L») WilldTj 

MALVACEAE 

Hibiscus tiliaceus L® 

jfjThespesia populnea (L») Sol3 
CONVOLVULACEAE 

Ipomoea indica (Burra®) Merr. 
Ipomoea pes-caprae (L*) Sw* 

^Convolvulus spA 

HYDROPHYLLACEAE * 
Naraa sandwicensis var* laysanicum Brand 
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BORAGINACEAE 
Heliotropium curassivicum L 

OSJ< * tiCfc 

argentea (L.f,) 
'{Cordia Sub4cordata Lanu 7 

LABIATAE n 

iiHilostegia variabilis Bitter 
SOLANACEAE 

/^icotiana tabacum L® 
Nicotiana glaucaj J[ 

^ Solanam nelsoni Dunal 
,j, jfsolanum nigrum L® 

■ Solarium nodiflorum Jacq. 
Solanum tuberosum L* 

CUCUEBITACEAE 
Sicyos hispidus Hillebr, 
Sicyos microcarpus Mann* 
Sicyos spw 
Cucurbita pepo L, 

GOODEN IACEAE 
Scaevola taccada (Gaertn.) ROxb* 

COMPOS ITAE 
Conyza bonariensis (L.) Cronq 
Lipochaeta intergrifolia (Nutt.) Gray 
Pluchea incida (L.) Less* 

GIHEMRERAE ■ 
alophyllum inophyllum (L.) SolTl 

LECiraiDACEAE 
\J3arringtonia asiatica (L.) Kurz\ 

COMBRETACEAE 
Terminalia catappa L@ 
Terminalia microcarpa 
Conocappus erecta L® ^ 

LEGUMINOSAE cont. 
Snavalia ensiformis (L.) DC 

Haematoxylon campichianum 
Caesalpina crista L* 
Entada scandens (RoxVa.) Benth* 

Dioclea altissima (Velloso) Rock 
Dioclea violacea Martj^ 
Mucuna gigantea DC 
Mununa urens DC 
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Sorting Center December 21, 1954 

Iferyanm &aellaw, Division of Birds, Faeific Project 

I Data for Bird Stomachs collected by Pacific Project, Division of Birds 

c 

Species 
Humber Date Location Latitude longitude 

•/ 

Sola sale \ k- Oct. '63 

Diosaedea nigripes k Jan. ’64 
> 

Dioaedea nigripes 6 Jan. * 64 
' ; . • •, •'/ - • ■ . ' • "• . ■'' > ■; 

Pregata minor 10 Jan. ’54 

Pacific Ocean 16° 50' 5 169° 15’ ¥ 

Pacific Ocean 20° 25’ r i6i° 07' ¥ 

.0 
Pacific Ocean 1? 20* 1 164 12’ W 

Pacific Ocean 15° 31’ I 172° 15' ¥ 

Dioaedea nigripes 8 Apr. *64 Pacific Ocean 14° 055 H I7O0 11* ¥ 
bird tend found in stomach of 634 identified as Sterna fuscat® 

mg'. 

These specliaens were sent to the Division of Birds with SOSC Invoice Ho. 114 
requesting the shove data. They will be returned now under separate cover. 
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{ 

\ ‘ V *lz ' 

,, 
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i CSrjlL 

of 

stooseks, reference ineco of 27 i > 

be 
3 your 

of the bird 
of jft 27i 1964, disposition as follows should 

1. 

4, 

tag - MS o - identified &s part of Pacific Project, listed of 
SOSC Acc. So. 27* Sreat as usual 

Metal tag - 0446 - unknown, return to Division for sore data / /} 

445 unknown, return to Division for sore data f ' 

• unknown, return to Division for oore data ) 

SM printed tag 46 - lloddy fern - 1*14-64, collected at Johnston 
Island; treat as usual. 

.. \ \ - d j? 
iV 

'v 
/ 
/ 

Y>/ 

.4.' 

tag 04'. rarr uttom, return to Division for 

048 (?) Puffings newelli - 
at Johnston. 

21, 1963 (destroyed 

1 lot with no data - return to Division of Birds for investigation, 
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'ft: ? V ■' Aft 
•■-ft ft - Aft, ft' 

yyy , -ft; 

Eight bird stomachs i 
separate covey. 

described below are being 
••.ft'.-Aft 

Center 

ftft Loe®tion iSBS*&g£. 

JKLosptss- mlodls 

i iXili B|3 A ilOX^’ Sr 

Srolia salaijoto© 

10 Sept *64 

• . ; • .. . • ' •. - • , . - -v. • .'- : - 

ifeloepiaa oelodia .10 Sept *64 
Alaska 

^ *64 mask Is., 
Alaska 

34 

Braaia eaaaadesisis £0 ,;3ept 

64 iferasfc Is., 
Alaska- 

6^ Isei:}l>ak. Be$> 
Alaska 

2 Oct. * 64 Atttt Is., 
Alaska 

•/f- 

Leacostiete 
t^»«jcotis 

lateosticte 
tephrocotis 

■ ■■ . : . V-- • .’• . .. 

2 Oct. * Alaska 

Attn Is 
£ 0et» »64 ftiaslc 

* > 

52° 56* H 168° 52* 

o 
32 36’ S 168° 52* 

32° 56* s 168° 52* 

32° 56’ 1 
o 

168 52* 

55° 14’ s 16E° 50’ 

52° 50’ II 173° 08’ 

v'v,' Aft ;-'. ftft- 

52° 

ft '?'••'■'• V . 'ft 

49* 1 173° 

.'; •... v, ft -- 

09* 

'•ft .'ft ftft ./<*• 

51° 49* 

"Aft-A- ft" ft 
S-'.jft .••ftjftft •: ft 
r- -fty'. .ft .-ft 

S 

'•-- '••:' y-‘£ - ■ 
ft ' y .• i-.: •' ' .'."tV V-, 

r?6° 37* 

I ’; ;<3 ' - ‘ 

’ « 

"AAAA--' 

'■ - 

: 

ft • V'Js¥?Sii -tri -ft y 
ft"' 

if-ft jftft-... ft ft 
" 

s':T 

• ' ■ A ' A Aft* f( - - : -“A- ' ? 

vft- AVi ' ft? • 

pal 

M 

■■ - ■ . •• 

■HH 
' -S' 

• ■• ■■' y .• ’ y y 

ft-y'ftyy y.y'--I@-: 
• y-:y. . •. • 
ft , 
-• ■r .-• •. ,-y ■' 7 -i; 

-• ■ - - y 
^ £. s. 

-ft 

' :.v ; ft 

; -ft • .-.- - '''-ft - ' " i;: 

y^JMi 

'■ • '■- 
ft'-ftftft. 

ft - 
. y - . 

ftftftP,, 

-;ft 
^ : ft- 

UWi M .y 
:rS£ 

fes.: 

ftfty 

y"?T.?ft. ft *r»j V,.j. 

v 

..Jft 

y y . 

-A-rA;ftft 

---'ftft.: 

ft 

• ftv ~" 

: ' Aft,.; 

■'A^v' 
;.m-; 

'-ft AAV- • 

:-• - ' 
- . ■ 5-c- ,- 

-•- 'ft.:. 

ft ' ; . ft ft; : A* 

,5-s: ? ■■ * 

■ftlftft 

yf r-;ft- ft:ftSftftft -ft:^ -ftft 
i..- .-y• •: ... ->* .: s • 

• • ... .y ’ - .' ■■. ‘ ‘.y- -; “.,:■■.■_■•• 

■ . 
- 

•■• .-i-y-'fo-y, 



C . d. 

Howland Island 

9 October 1< 

Collection Humber 

2511 

2312 

2313 

2314 

2315 

" ■? • 7 ■■' 

Description 

Portulaca sp.; on west portion, north of the Amelia 
Earhart daylight in disturbed site of for guano operations; 
in flowers 4 petals, 4 parted style, t 14 stamens; 
foliage leaves and stems deeply red with anthocyanins; 
growing in sand which contains some humus in lower layers; 
associated with Tribulus. Lepturug, Boerhaavia and 
Dlgitaria; the foliage of all species is dry and brown 
flower color of this collection: yellow firs; petals 1/4 
in. long two of which are cleft 1/2 the length of the 
petal, the one other is slightly notched; live material 

Portulaca sp.; same habit as Ho. 2J11 but not in flower; 
in disturbed site but growing near the north wall of 
former guano dwelling enclosure; same associates as 
Ho. 2311 but a large upright Portulaca sp. with larger 
yellow firs, with + ten thick upright stems is present; 
the latter is able to withstand drought much better than 
the smaller plants. 

Portulaca sp.; area identical to those of collections Ho. 
2311 and Ho. 2312 but in the east portion of the disturbed 
area near the walled enclosure; firs yellow, 5 petals, 
petal notched 1/3 of length, + 21 stamens, 4 parted style, 
plant stems prostrate. 

Portulaca sp.; large, 3 stemmed plant, semi-prostrate, 
much anthocyanin in stems and leaves (especially new 
growth - older stems are greyish-brown in color).Firs.j 
yellow, 5 petals + 1/5 in- long cleft 1/3 length into 
two lobes, 4 parted style, + 15 stamens; other flowers, 
some plant, + 10, + 21 stamens. 

■-1' - «w 

Boerhaavia diffusa L.; in sand soil of west portion of 
island about 200 feet north of the north wall of the guano 
compound: firs white tinged purple or pink, closing at 
12;50 pm., leaves small; root among stones and receives 
perhaps more water In this site than other plants of this 
species which are nearly but not in bloom and drier; in 
open area associated with Tribulus Portulaca and Dlgitaria. 

2316 

r ... 

Dlgitaria pacifies; small clumps; leaves, stems and fruits 
are dry and dead but these have new stems with flowers which 
are green and arising from the ©enter of the clump; north 
of the A.E. daylight about 350 feet north of the north mil 
of the guano dwelling triangle, flat are 



the conspicuous dominant with Tribulus, Boerhaavia, 
Porfculaca and Lepturus also coisSb&T 

Tribulus cistoides L.; in gravelled area north of the 
guano ruins compound growing with Lepturus, Portulaca, 
6113 Bocrtiaavia. a plant with many dead stews radiating 
out 5 to 0 feet, only new, shorter stews in bloom and 
these at their tersaine; leaves of new stem dry and falling 
off; flowers seem smaller. 

Portulaca lutea Sol. - plant + 14 inches high, many greyish 
brown stews, a few dried leaves fallen to the base of the 
plant; in sand associated with Boerhaavia and Tribulus; 
north of guano ruins quad, slightly east face slope, large 
coral boulders scattered about along rim of Island above 
the sand beach; flower yellow, five petals and 1 smaller, 
6 parted style, + 29 stamens, stems dry out from the top 
down; one flower has 7 petals all slightly cleft into two 
lobes; both -pressed and live material collected. 

(Forsfc.) R. Br.; smaller clumps (2) in 
beach sand and coral shell rubble on west beach midway 
between the A.E. daylight and the nw point; when unearthed 
the roots and adhering sand particles are mist; associated 
with F, lutea Sol. 

mrn j'Qwjir i» 

Portulaca sp.; northwest end in central depressed areas. 
Llgltaria dead, Tribulus very dry but a few flowers present; 
1. P. sp. with red stems (newer ones) and thick greyish- 
brown older stems; and, nearby are 2. P. sp. with thick 
clustered grey-beown stems and .green leaves; plant 1. has 
reddish partially dehydrated leaves and the .leaves of 2. 
in same area are green; 2. collected as Ho. 2521; area 
uniformely dry but condition of 1. and 2. are strikingly 
different; flower 5 petals, cleft about l/3 length into 
2 lobes, 5 parted style and t 17 stamens. 

Portulaca sp. nw. central depression in 
present ~ this Ho. 2; thick gray-brown stems, upright, 
but going prostrate or slumping as do the stews of Ho. 2320; 
no visible cone, of anthocyanin; leaves green but not dehy¬ 
drated as in Ho. 2J20; flower yellow; 6 petals l/3 in. long 
not lobed deeply - just a dip with a small tip at the bottom, 
k parted style and f 16 stamens. 

Similar to No. 2320 - reddish newer stems; these two coll, 
have paints with long, slender new stems; No. 2321 has 
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2523 

short, stubby new growth which is colored gray^brovn as 
the old thicker stems; flower yellow, petals + 1/2 to. 

long, lobes 1/3, tips of lobes rounded, 4 parted style 
and t 19 stamens; last part of depression add n-central 
portion; surrounding hepturus clung? are dead. 

Boerhaavia diffusa L.5 white flowers and green stems: 
flat area behind beach, nv. point, gravel and sand base soil; 
P. lutea TribUlus and Hepturus (few clumps): stems to + 4 
feet long; cytological material taken. 

2J24 Northwest point about 6 feet beach rise above sloping 
beach rock 40 feet across, shallows 250 to J00 feet across, 
triangular area on nv point (breakers crossing, white water 
at all times observed) about 20 to 200 feet of shallows at 
Md-tide (4 pm); beach rock with sand and muck filled 
pockets - red coralline algae and green gelatinous types 
ccesaon; this coll, from rock pools said beach drift. 

2325 

• 
Northwest point, crevices and damp cracks to the blaek rocks- 
exposed at low tide; thin layer of red coralline and a green 
linear type growing in muck and sand pockets of pools 
exposed at low tide; type 3 - leafy in damp, protected 
crevasses (but exposed to air) in sand, many 1*5 - 2.5 ft. 
aoray eels in exposed pools. 

■ 2326 Found in sand pocket between coral rock® above beach, nw 
point; stems recline on flat coral slabs; flower yellow, 5 

petals 1/2 inch long, cleft 1/3 length; 4 parted style 
and f 82 stamens; live and pressed specimens* 

2327 Plant growing in sand in side of gravel pile and just above 
coral rock above beach; stems upright to seal procumbent; 
leaves green, stem greyish-boovn; flower yellow, 7 petals 
3/4 inches long, notched 1/4 length, style 6 parted and ± 

• . • • - . ‘ " . - 

- . 

. / ' ■ 
2328 

- 

' ’ ‘ 

40 stamens; live .material collected, 

A many stemmed plant f 14 inches high, lvs. green, no red 
stems, tops of stem® are dehydrated; fir. yellow, petal 
1/8 in. long - broad, notched 1/5 length with peak in notch. 

' . 
■ 

— ■ - : . - " ■ 
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2329 

0 petals, f • parted style atm ± Jo stamens; grow® in rubble 
and sand area - many dead Bortulaca plants, and, Blgitaria 
also; saw tributes on e. face slope with green stems, and* 
flowers ellfistog on and over the eluaps of dead Bigitaria. 

Boerhaavia - white flowers t steam green and to 36 inches 
iamgL i3s0rllieaat arta of coral rubble. 
west face slope of * 50 associated with tributes and Bigitaria1 
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Collection Humber Description 

material taken 

2550 Cordis sp. - central# hilly area; Trlbulus to 3 feet 
thick covering area; very dry with few flowers; leaves of 
small tree have dropped but some green shoots remain at the 

2331 Collected on the mid-east side# west of the Cordia gulch 
on old reef rabble with gravel on top; only about" 1.5 to 
2 inches of soil# in flower. 

2539 Plant semi-prostrate, some stems 7 inches high, new stems 
with rad anthocyanin but not dehydrated (leaves fleshy), in 
sand, flower 5 petals 1/2 inch long cleft 1/5 length. 
4 parted style, ± 51 sta 
Trlbulus and Mgitaria. 

a, aw end on sand hill with 

2335 Algae - la drift on nw point, exposed beach rocks, some 
locale as Bo* 2324 and Ho. 2325. 

Northeast side in gravel and sand behind beach, large plant 
20 to 25 upright stems (to 14 inches) greyish brown in color, 
flower yellow, 7 petals 1/2 inch long only slightly lobed 
but a peak at bottom of the lobe, style 5-parted, t 5» stamens 
live collection* 

large leafed young plant, sterile, found in same area at 
Ho. 2334, very large green leaves. 

On east side of pit east of the walled guano rain central 
area of the island - one large stem with red branches, 
flower light yellow, 5 petals 1/2 inch long, cleft 1/3 of 
length, 4 styles, + 9 stamen®. 

Growing in flat area; exposed coral bedrock, thin soil, 
sc of A, Earhart light, stem 5.5 inches high with many 2° 
stems above, anthGuyonln in stems - deep red color, flower 
5 petals, 1/2 inch long, cleft 1/3 the length, 4 parted style. 
t 24 stamens, pressed acid live material. 

Plant with stems to 22 inches, all secondaries originating 2336 
at low main stem near soil level, flowers: yellow, petals 
1/2 inch long cleft into two lobes, 5 parted style, * 26 stamens 
pressed and cytologies! material; bracts subtending the flowers 
are pinkish in color. 



Description 

Boerhaavia - white flowers, robust plant growing in square 
pitlGTcoral rocks, pressed and cytologies! material, stems 
to 5 feet in length. 

On mid-east side of island, flat area with Boerhaavia, 
Trlbulus and 1‘ortulaca \ a few flowers, clump's wealth* 
and" dry, partly brown and fallen over, gravel on to 
sandy eatfc 

Portulaca lutea - thick grayish stem, large leaves, growing 
in coral sand, protected in wall of pit, mid se end of the 
island - live collection. 

Algae - beach drift left at high tide se shore - 150 feet 
of shallows at 1 to 2 feet (low tide), beach rock exposed 
along beach, sand or gravel with coral slabs above high 
tide line. 

P. lutea'* in fine -coral sand se beach above coral slabs, 
stems procumbent, leaves green, not dry, flower: large as 
compared to others «* 7 petals, 1/2 inch or more, brood 
lobes, cleft 1/5 length, 6 parted style, t 34 stamens, 
stems not red but gray-brow - preened, live and cytological 
material. 

on sc shore in 
surface), white 

coral sand (damp 2 inches below the dry 
flowers, were watered stems to 3- feet long. 

side, s 
in bloom at stem 

light on e slope of mound in sai: rfy jpa*#?***! 
terairaua, many stems of plant are dead., 

Growing, in mend of mid east beach area. In flower. 

•Sm Bristle-thighed Curlews were observed on coral rubble 
on -the north beach along with two Waadering Tattlers and one 
Buddy Turnstone. I saw two male Blue-faced Boobies fighting 
in the air over the east end of the island. They both landed 
and bright yellow beaks were observed m both at short range. 
Bear the campsite nine Bristle-thighed Curlew were seen 
upon return- in field 8:45 am - 1:15 p». lb the afternoon 
I observed a Lesser Frigate (sea unknown) attack a female 
Blue-faced Booby and catch the larger of two disgorged 
fish (dropped from about 45 ft.) She Sooty Tew colony at 
the se end appears much larger. Many nestlings are found 
naming about. 



mm#** 

Collection Sttsber Description 

2347 

8548 

js-r --■ ~y~'•■'■•’ ” 5 

'?;.v. " 

2550 

2351 

Tribulus cistoides - plant lias + 15 stems, 8 to 40 
incites in length, with flowers « many stents are 
associated with Bi 

Stems scad-prostrate in sand se side, young stems very 
red, flowers yellow, 3 petal#, 5 parted style, 1 28 stamens 
1 sain stem, 3 large secondary stems and many young, semi- 
prostrate ones (red), leaves also heavily anthocyanized- 
plant near the heavily stemmed clump but the aspect is 
quite different, petals 1/2 inch long, notched 1/5 the 
length but not broad. 

SC side on sand pile, stems dead, long root, a and b 
sheets, no flowers. Tribulus cistoides 

■M&m> 

B. diffusa - short blooming shoots, aw side. In sand with 
Tribulue and Portulaca, whit# flowers. 
—ii .inw,. —,'tM 1 n>»i»i»tii»*irnnl|.nia.^w,. .1^ 

Algae - SW beach, about 200 feet of shallows, 50 feet of 
sloping beach to coral rubble, about a 7.5 foot rise faros 
beach rock shallows to top of beach, beach litter left by 
high tide. 

Lepturns rgpena - SW beach small clump in floor on beach, 
wet beneath dry' surface, older clumps drier and not in flower, 

Bartnlaca - plant 5 inches high, stems to 8.5 inches, green, 
gravel, atony surface, s. point near Lesser 

Frigate colony, flower; yellow, petals 7, broad 3/4 inches by 
3/2 inch. Widest point, only slightly notched with wide 
lobe*, style six parted ± 70 stamens. 

P. lutea - SE central area, upright to 16 inches, flower; 
o petals, less 1/2 inch. Cleft only slightly, 6 parted 
style, f 22 stamenspressed, live and cytological material. 

Portulaca lutea f - reddish young 
on aid-west area, very dry. 

■yaa *A* irfati, ..-tl t>-w .Jk- ->»v 

■’ 

11 

KS ' 

Cloud cover 10 percent on the SW side Tabulate cistoldea L 
(see photo) with tap root 24 inches. Long *usi v&per six 
inches exposed was observed. The short stem is 1/2 inch 
long and flattened with many dead stems radiating out from 
the central area - others with a few green leaves at the | 
at the tips, new stems being produced. Pictures of Portulaea 
taken (those plants on coral rooks). 



7 

ss»* 

a, thick and dark-stemmed^^style br. 6 or 7 petals 5 or 6, 1/2 in, 
long, broad, notched 1/6 of petal length with a peak at the bottom 
of the notch, + 34 stamens. 

b. such dehydrated, red-stemmed, petals 5, yellow, less than 1/2 In, 
long, narrow, deft 1/6 length, style 4 or 5 parted, 17-28 stamens. 

12 October 1964 

Collection Number 

2356 

2357 

2358 

2359 

2360 

2361 

2362 

la central area near Cordla grove fied-footed Booby on an egg with three fresh 
ends of stems (TribuiusT'in the nest. In the same area 2.5 - 4 in, of litter 
is found on the ground' (dried leaves from Tribulug stems). As on Bast Island, 
Pearl and Hermes, the disturbed sites have a'very""thick covering of Trlbulus 
to the exclusion of almost all other secies. Disruption seems -to glvetKis 
specie* a competitive advantage. Here on Howland the central area is devoid 
of other species over large areas. These is a tendency for Trlbulus to assume 
dcminance in area* of heavy bird nesting (ie both north and sSitK^portions of 
the island), 

Description 

Growing in sandy soil associated with Digitaria between 
the A,E. light and the S. Wall of the guano ruins guad- 
vhite firs., seme stems dry. \ 

Growing in quad of guano ruins north of the AlE. light, 
inflorescence dry, scale insects infest this 4.5 ft. 
shrub, many leaves dry and on ground. Coccoloba uvifera. 

Thick stand N. of the A.E. delight beacon associated with 
Boerhaavia tod Trlbulus, in santor soil, taller stems are 
dry, some fresh green moots on most plants. v 

,\ »\\ \\ 1 ;\ 

One live Cordla tree, green leaves at branch tipe with 
buds, firs, and fruits, orange fir. color. All other 
lean trees die dead, central area east of the A.E. daylight 

\\ 
Boerhaavia diffusa - white firs., dry flat area last o^: 
the Greater Frigate colony, east of the A.E. daylight, 
pressed and eytological material. 

■1 
. %■ 
i S 

greater Frigate colony 
with Trlbulus and Boer- 

Iiniini> m I,r, iwn 11 

green with a few 

Lepturus repens - dry area E of 
E of the A.E. light associated 
haavia - central area 1/2 of 
faSu •» the other half is dry. 

Algae on exposed reef, south side, at low tide near beach 
rock sfaeef, growing on rocks. 



On tfae south end the numerous Lesser Frigates are nesting on a sea - facing 
slope with Tribulus, Lepturua, Boerhaavla and Portulaca. Neat platforms are 
often built on top of plants - nests from Ik to 28 in. in diameter and from 
1/2 to 7 in. deep * stems of Tribulus matted with guano. The young defend 
the nest territory vigorously. About 3 nests/sq« 1-5 yd. were observed on 
the lower slopes nests are built on top of hepturns clumps while above Port- 
ulaca is commonly used. Some nests are placed'onbare soil with or without 
a" rudimentary stick platform. Most of the vegetation in this nesting area 
is in poor condition due to dryness and the heavy guano accumulations. On 
the west end of the colony the nests are built on clumps of Lepturus almost 

9 October 1964- - 66 Blue-faced Booby band returns were recorded, 9 Blue-faced 
Boobies'were'banded. 

*' : ■ - - 1 ' .. V •. - . ■' • • t 
/ ' ' ' \ 

11 October 1964 - 200 Sooty Terne nestlings were banded, 800 Sooty Terns adults 
were banded. 

12 October l9w - 192 Sooty Tern nestlings banded. 
... ■ liar-ii-Bfcn.Mil, ^ v ** 

13 October 1964 - 640 adult Sooty Terns were banded, 4 band returns were 
recorded. 



Howland Island - Photo List 

10 October 1 

1. 1, 
2. 
It 5* 
4« 

5. 
6, 

8. 

9 
10 
11 

12. 

13 

lh 

15 
16 

18. 

19. 

20. 
21, 
22. 
23. 
24. 

25. 

A view looking west. Blue-faced Booby adults and nestlings, dry 
vegetation. 
Tribulus cjgtoldes L. - dry stems - in flat area on the MW side. 

'lortSaca" iuiea' Sol. •- dry stems but some leaves still green* 
Blue-faced Booby pair, immature on stone in background (point ringed), 
x on stone in on immature Red-tailed Tropicbird, 
looking KW toward the dime above the beach, 
flew toward the W ~ flat area in back of beach, nesting Blue-faced 
Boobies. 
P. lutes Sol. in sand at the base of a small east face slope, EEW 
end, green, stems to lo in. high. 
Flat area I end looking north - note drier vegetation in area of 
greatest boobie concentration. 
Taken from MW point looking south along the shore. 
Looking MW - note depression with the beach crest in back. 
Portulaca sp. rooted in coral rubble, sand pocket, north baaeh facing 
the surf. 
Close-up of plant like Ho. 11 and growing close by: fir: petals 5, 
i/2 in, long, cleft i/$ length, style 5 parted and t 34- stamens. 
Ants commonly found in these flowers. 
Plant found at the E base of the sand pile, north end, many flowers 
and stems semi-prostrate. 
Tribulus in bloc® - flat area N end of island. About 50 percent of 
local area is composed of dry stems of this sp. 
Imature of Blue-faced Booby on rock perch, HE end of Howland Island, 
looking MW, gulch on HE side - dead Digitaria, dry Lepturus and 
Portulaca. 

mm n o. 2.554, HE side, in bloom - growing in gravel and sand "gulch 
behind the beach. 
Portulaca - dry flat area IE side, with Tribulus and dead looking 
Digitaria, stems flat, red - growing in sandy soil. 
E. Central sit® looking H., bare ares with Tribulus and Boehaavla, and 
very dry stands of 

Central - locking west, dry Mgitarla with open areas of Boerfaaavia 
and Tribulus. Lepturus patches dispensed about area, 
HE in flat coral bedrock E of guano ruins in thin soil. Portulaca sp. 
flower yellow, 5 petals with ragged lobe ends, 4 parted style, petals 
1/2 in. long and f 22 stamens. 
On E side of pit, east of walled guano ruin, 1 large stem, all other 
young, prostrate stems rtl * 
Mid central area looking SW toward dead Qordia trees, dry Digitaria 
and Tribulus. 

■central are® looking ¥ toward the greater Frigate Tates from sounds 
nest area in dead Cordla grove. 
As above but looking Ml into depressed area - coral rock exposed, 
Lepturus and 2 sp. of Portulaca in relatively good condition. 



Howland Island - Photo List continued. 

_dtd. -JR . 

26. 

m 
30. 

31. 
32. 

Jk-r+b -'# .--*4W'-S 

5* 
]i. 
- "F * 

it J * 
Jjj o* 

<r? 

I * 
8, 
o r* 

11, 
12. 

Two types of Portulaea; 
ir»n«w» i ■» n% i'» mw>n»Ki«iiwiM 

a. plant with upright stems grey-brown in color. 
b. cate main stem - many secondary stems prostrate to semi-erect 

and reddish in color. 
Bed-footed Booby in nest of Tribulus stems, central area. 
Cordis. 
Grove*""SI of light. 
Two Portulaea types: a, tall, b. prostrate - growing side 
on exposed bedrock flat SB of A.E. light. 
As in 28 but closer showing 2 forms together. 
Taken from bare area SE of light and in front of frigate roost 
looking east — Digetarla @nd Tribulus. 

Side 

As in 50 but looking SE toward the Sooty Tern colony, _ _ 
As in JO but looking S to south end df island (Compare 30—32 with 
2x2*s taken on June-July AT?). 

it? side about 300 yds. from A.E. daylight - looking south)., mounded 
area to foreground - Mgitarlft and Tribulus cover. 

| beach and exposed coral rocks - ffeffi 
and Tribulus cover. 

D. Merrill, technical assistant and dead Lesser Frigates, SW side. 
A* Anderson, technical assistant and dead Lesser Frigates, SW side. 
Tribulus, SW side showing elevated bud clusters, top root exposed, 
Ae" In 5*. plant neax*by, located on the edge of a sand mound left from 
digging cistern, root exposed. 
Uprooted Tribulus as in 5. to show root system (Coll Ho 
B» EackmanT* side and friend. 
D. Hackman, SW side and friend. 
B. Hackman and P. Sibley trading bands. 

Woodwardtechnical assistant and botonist. 
Sibley approaching Blue-faced Booby offspring, note so: 
Sibley bands Blue-faced Booby young; note deft fingers 

B 
F 
P 
of touch . 



October % 1 Notes 

Plants found in bloom on northwest shore area are: 

Boerh&avla diffusa I.. 
Tribulu® ctstpldes L, 
lepturas repeats' (Foret.) 1, Br. 

* ■ , Jt'viiif'fifta 
BortnL»ca lutea Sol. *>*&,:**•<•••* **«*, 

The extent of bloom is much curtailed since our July visit 

&. 
b. 

■0# 

d. 

€* 

only plants in rocky areas or well shaded, 
flowers occur at tips of new growth .and are not as large as those 
produced earlier, 
mall clumps in beach sand where water i® available (on inner areas 
all clumps are dry and past blooming; 
new stems (short) from dry plants are in bloom, but stems am 
about 1/3 to 1/2 as long as dry, dead mature stems. 
seme plants are still green where protected by large clumps of 
grasses - blooming at apices of shaded branches or younger, smaller 
branches. 

.Eleven Bristle-thighed Curlers ob served at camp about 11 A.M. and two 
Baddy 'forns tones along B shore at 4 P.M. 

In 'the flat area on the OT portion Tribulus a conspicuous dominant where 
many pairs of Hue-faced loobies (adults,immatures and nestlings) are foum 
Digitaria found on periphery of area above beach and on inner depression 
m wm frequent patches in the flat Tribulua stand. This grass is very 
dry and dead-looking. Tribulus stems arc dead or green only at the tips 
of younger stews, goerhaavia is found, in sandy sites at edge and with whiti 
flowers. Supposed wrtulaea lutea and F. oleyacea hybrid is presentH^^I 
In poor condition, q^uite" dry. A sand beach” 'ecotype of P. lutea is ft 
Observed Sooty Terns flocking over -the north central area ~ no nesti) 
to the same area. 

ins bands were used on Blue-faced Boobie s late in the evening and sixty-six 
band returns were recorded. 



Jtendaaus sp. * leaves to k fleet, tree to 12 feet with 
3' or V branches at * 7 feet « beat limbs picture of 
aggregate fruit taken 

Euphorbia lieterophy11a - rooted is coral gravel tinder 
Cocos litter near abondoned huts in village* 

Trlbulus clstoMes - long stems to 5 ft. in dry area, 
gravel of vlllage, in flower. 

Ipomoca sp. - planted (?) near abandoned huts of village, 
S Rt. 

I-Sarinda cl trifolia - in flower and fruit, near abandoned 
nutsof W* village and naturalized In groves throughout 
Cocos stand - to 1J ft. in flower and fruit. 

Side sp. in flower and fruit, shrub to 4.5 ft. in coral 
gravel of abandoned village, most of the leaves dry and 
fallen, a few green sprouts flowering. 

Boerteaavle diffusa L. - white flowers with stems to 2.5 
ft. in flower and fruit, in coral gravel of abandoned 
village, pressed and cytological material, 

Sedge - dry, in coral gravel of abandoned village west 
side of lagoon. 

;3«raoeae -(Fimbristylls?) in sunken area behind the 
north beach associated with Eesuvuia ~ very dry. 

hy> tyros repens - in shaded depression of coral rock near 
first "mgmof ■tramway end near the edge of the lagoon. 

Eupharbie hirta * in Cocos forest, west side in formerly 
cultivated area, now very dry. 

Cosspositae * eossuon on gravel and coral rubble under Cocos 
stand near the village, very dry. 

Fortulaea lutea « on rock, in crevice, above the lagoon w 
west side, low prostrate stems. 

Growing in dry pond area north end, associated with 
hepturua. Beau. % and IpomoM 
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* 

^ hong, C, R. 

--- . 

iii la dry ponds, north side of island, in fruit. 

2550 Algae - growing in the saline water of lagoon, west side. 

2551 Algae: growing in sand, on exposed beach rock, partly exposed 

' ’ '■- . - > 

2552' 
■ 

2555 

at low tide, area 150 ft. wide on west reef. 

Algae: on IV? reef} drift from the outer reef. 

Algae: on W reef; drift from the outer reef. 

2554 Algae: Wd reef at the edge of reef in surge channel. 

2555 Algae: HW reef, at edge of outer reef at low tide. 

2556 Algae: JW reef, la drift, fro® the outer reef. 

255? 

’ p . .. .*. ■,' ’ '- r>- £' '■■ . ■''■ \ ; . ' ‘ - 

Starpug sp. - in damp soil of old taro pit, near central 
area of the village but towards the lagoon, in flower and 
fruit. 

# Scaevola tace&da - dry coral rubble hillside in back of 
village towbto® the lagoon, small flowers. 

2559' Same are® as Ho. 2558 but larger flowers * perhaps a 
■better watered plant. 

ggSQ Plant in flower and fruit, near lagoon, west side of island, 
fruits preserved. 

Z%1 Seaaruim - live collection, from mat, west side of lagoon, 
is flower. 

- 

2562 
■ 

' 

, 

. 

2.565 
v-' -V 

v -i. v ’ 

■ 

2§64 

23^5 

. 
■ 

. --.... 

2566 

. 

-V.. 

Si ; . v; *, .. T-.- :: r . -• 
• • v 

! 

Brect Composite - l£ • 3k in. growing in the village area 
SE side In sand and gravel. 

«3PiCt pXSa.it ** «P§ tM* HI ftJNMSk SE 
in sand and coral. 

Erect herb growing in coral rubble in shade of small Cocog 
on HE aide. 

Erect herb growing in coral rubble under small Cocos - 
si side. 

Lichen - growing on bark: of dead coconut. 

Small tree growing In coral rubble on SW side in open area* 

■ " -.. : ■' . ■ ■ , ■ ' 
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Low succulent forming a large mat by lagoon on SW side 
in open area. 

Creeping plant growing on coral rubble near Cocos 
grove S side of island. 

Tree 5.5 ft. tall growing in sand area on S side of 
island, in the open. 

Low erect plant growing in coral and sand under Cocos 
trees on the S side of the island. 

Vine growing over Meggarschaidtla in large hill of 
coral nibble with Soaevola on S side of island. 

Low plant growing in coral and sand in open area by 
lagoon on the S side of the island. 

Low semi-erect plant growing in an open area on south 
side of the island in coral and sand. 

Erect plant growing in coral nibble by the south shore of 
the lagoon. 

Low succulent forming large mats by the south shore of 
■the lagoon. 

Tree growing in open coral rubble5 flowers with 5-7 stamens 

Small tree growing by Cordis on SB side of the island. 

Medium - sized tree growing in coral rubble on EE side of 
island associated with Side, and Boerhaavia. 

Low creeping herb in coral rubble on SW side of the Island. 

Low succulent by SS side of lagoon growing in coral rubble. 

Portulaca - live collection, growing in coral rubble on Si: 
side associated with Side. 

Dry grass in abandoned roadway of village, west side. 

fetewoc-a- in mate area behind village m lagoon side- 
white flowers. 

. ' ' - ' 

Composttae - at bottom, of dry wen in village, west side, 
blue f2 i rs. 



Collection Busier 

2410 

Plant grows near roadside by air terminal In coral 
gravel - in flower and leaves large. 

Portulaca ep., stems procumbent, leaves green, flower 
Toropetala, 5 parted style, i 30 stamens, petals cleft 
l/3 their length. 

tepturus repena (Porst.) R. Br. - growing in coral 
gravel in open area near lagoon about 40G ft. south of the 
tennis courts. 

This plant grows in gravel - open area about 400 ft. 
.south of the tennis courts. P. lutea Sol. present as is 
a hypothetical intermediate. 

Plant with flowers and mature fruits; in open area about 
ft. south of the tennis courts growing in coral gray* 

Plant about 3.5 ft. high; in flower and fruit; growing in 
coral gravel and sand .in an open area near lagoon about 
400 ft. south of the tennis courts. 

Pound in open gravel area about 400 ft. south of the 
tennis courts associated in the open coral gravelled 
area with SIda, Lepturus, Scaevola and Portulaca - in 
bloom; this species covers the area adjacent to the 
lagoon with a thick cover - both live and pressed fiat- 
erial taken. 

Hast with stems to 4.5 ft. high, in flower, leaves rolled, 
near Pi sonla trees left side of road about 1/4 mile from 
terminal heading south. 

Plant vigorous, semi -procumbent, stems turned up nett?- the 
ends - very large flowers- the largest I have been to date 
growing in open gravel area south of the tennis court - 
Portulaca ap. (hybrid?). Live material. 

. 1 , ap», stems upright, sterile but flowers appear 
’tolSva'Saas smaller thus the large flowered coll. Ho. 
2432. Growing in ©ravened area Just south of the tenaif 
courts. Live material. 

•A 

\ \\ 

portulaca lutea Sol. - open gravel area south’ df the tennis 
c«urt (t 4oo it. south) - aaaller flower size ’thtta on 
other collections. Live material. i \ 

\\ 

'/• ■ V 
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CMwraphyeeae - in drift along lagoon edge just south 
of the air terminal - long green strands eoason along 
lagoon edge. 

Rock - algae- growing on beach- sides of pools not 
exposed at low tide; west reef in front of old guano 
duellings. 

Algae - on rocks exposed to wave action by receding and 
surging tides; assail clumps adhering to rock surfaces; 
west reef opposite old guano dwellings. 

Algae - growing in sand pockets of surge tdiannels in 
beach rock/coral rock - always covered by water; on 
west reef opposite the old guano dwellings. 

Algae - forms crust on coral covered rocks in tidal zone- 
exposed for only a short tine each day - epiphytes on this 
sp. numerous - sometimes found on live coral - west reef 
opposite the old guano dwellings. 

Algae - epiphytic green and red. on ? which grows 
attached to exposed reef rock «* uncovered at low tide 
on west reef opposite the old guano ruins. 

Algae - farms crust at edge of tide pools, epiphytic red 
Olga » on exposed beach rock covered with coral and algae 
cruet* - west reef opposite the old guano dwellings. 

Algae - on west reef opposite the old guano dwellings - 
coralline red with conspicuous epiphytes - edges of tidal 
pools - not exposed at low tide. 

Algae - m west reef opposite old guano dwellings - on 
sides of coral covered beach rock - pools cot exposed 
at low tide ~ many epiphytes. 

Algae - growing m northwest reef, in clumps rooted in 
sand pockets of shallow pool®. 

Alga* - growing on northwest reef - In shallow pools 
attached to stones imbedded in sand pockets. 

a - in sand pocket* of cowl rock pile 
■at terras© - associated with Pcrtuleca 
in flower and fruit this large 
<m .moisture than others in the surrounding 

area - four sheets taken. 
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Collection Humber 
... rnWHUHiHHlH! 

242? 

2428 

2429 

2450 

Description 

Fortulaca lute a Sol. * large plant with + 50 upright 
TKn^nT'iFTVtem®, growing In sand poclbt in coral 
rubble above terrace on the northwest side} In flower 
yellow 5 petals + V2 is* long, lobed 1/8 distance of 
petal length, 7 style branches and ± 55 stamens * live 
cytalogieal and pressed speelKsent taken. 

Soerhaavla diffusa - white flowers, lame plant + 10 ft* 
die. with ©any radiating steins, on rocky coral rubble 
above terrace on the northwest side - most of the stems 
have no flowers but plenty of dried fruits* cytalogical 
and prened material - 4 sheets. 

Sida sp. - sprouts in flower and fruit on otherwise dead 
looking shrub to 5.5 ft. high, bushes grouped at the 
edge of the lagoon on the north Side surrounded by the 
Sesufcfcum mat ~ nesting Sul® sula and Frigate ariel. 

Seguvimi - in bloom} met along the north edge of the 
lagoon growing Into the lower edges of the rock rubble 
(bane of ''bowl” and into the open lagoon) mat 15 to 100 
ft. wide - flowers whitish tinged pink or purplish - 3 sheets 
+ live coll, and cytologies! material. 

2431 forming crust on bottom of 
i water northwest 'portion, o: 
bemeatfa the water varying : 
.ng in depression of lagoon 

2452 Lepturus (Forst.R Br. - growing on west beach, in 
pure sand 50 ft. south of old guano ruind; associated with 
Soerhaavla. 

m3 Algae « found in surge channels as tide moves in - washed 
in from the outer reef: west reef opposite the old guano 
mins. 

2454 
: 

■ 

]|i§§i 

=§ ’ 

2435 V . 

% ' : : ;:£5 
■ - 

Wm 
a436 

2437 
-8 1. ... 

-'~ ^ 

. - .T^- 1. Vt-'I 

4m Algae - covering coral reef rocks « upppe-r tidal zom 
uncovered at lav tide - forming a sat} west reef opposite 
the guano ruins. 

Algae - growing footed in sand in pool, surrounding area 
uaeovered at low tide} west reef opposite the old guano 
ruins. 

Algae - growing in side® of rock pool® or on surface washed 
by wave®} west reef opposite the old guano ruins. 

Algae - large slumps Imbedded in sand pockets of rock pools 
surroun area bare at low tide; west reef opposite the 
old guano ruins. 



Collection Kiuaber 

MikP 
-m^nw^rVm: 

pco-tnlaca lutes Sol.- in sand pocket of beach rock 
pile, in flower, southwest beach - live collection. 

22S&SS&& ®S>* - **»• fleers mid stems to 5.5 ft., 
plant large and vigorous, growing in sand pocket of 
coral rock near -washed out area Sff end - associated -with 
Sesuviua. 

Algae * In saline pool, water collected in a depression, 
SE end of the lagoon. 

Tributes cistoides L - stowing in gravel on bottom half 
of lagoon bowl rim, north end of islands nesting Blue* 
faced Boobies; associated with Boerhaavia sp. 

- * **■ :  ■• ■ v.. '.v, ; 

Alga® - ifpper 1.5 to, of lagoon crust shewing algal layer- 
M floor of lagoonj specimen enverted in vial; upper 
,25 in. salt, reddish layer next .25, - .125 in. layer 
blue green alga and I 1.0 in, of darker, brow colored 
material. 

2444 

2445 

Bocrfaaavla diffusa L, - growing In, pocket of coral 
toer"¥cm of lagoon N side above the Se suvium mat 
vigorous plant in flower and fruit; atoms to£ ft. 

Algae - growing In aandy pool bottom - about 1 ft. 
at low tide » many epiphytis, ne reef 

rubble, 
- a 

water 

Algae - In tide pools covered 

2446 

2447 

Algae* ©over® sides of pools, not exposed at low tide, ne reef* 

Algae; m reef, on exposed racks at low tide and in surge 
channel.?,. 

2448 Algaes ne reef, sides of surge channels, coralline red 

244o gaauviua - mv ttea growth with flowers, collected on SE 
set near' the lagoon floor. Pickled collection. 
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C. R. 19 

Collection Humber 

Portulaca lutea Sol.- growing near the ruins of the 
Willed pit SiT of the compsite - associated with Lepturus 
and Boerhaavia. Live collection. 

Algae - a general collection from surge channels on the 
south reef - appear to be + 10 genera present covering 
the exposed rocks and sides of tidal pools. 

21 October 19w - McKean Island - Wind constant in both morning and afternoon 
hours. The cloud cover seems to pick up late in the afternoon or early evening, 
and, showers are ouch more likely at night. The south reef was observed to be 
the most abrupt 0® the island. This is especially noticable as the tide moves 
in and up the surge channels. The abruptness of the reef is further indicated 
by the distance to which the algae grow up the reef • these being only + 20 feet 
(maximum) of bare rock (or poorly covered rock) at low tide. On all other sides 
of the island the reef is much wider, and, consequently there is a wider sterile 
bond below the beach. 

McKean Island has a unique shape among the islands of the Phoenix group: 
nearly circular as though the coral growth had formed a ring around the top, 
almost perfectly round cone of a submerged volcanic mountain. Despite storm 
action and weathering this island may retain or reflect the geological structure 
from *&ich it arose. (F. Sibley discounts this theorgy but offers no alternative). 
I believe there are some islands in the maldlve group which have been built 
in this fashion. 

At the southwest end of the island is the trunk of a buttressed tree 
(probably not Pisonia) washed about 30 feet inland from the beach. The trunk 
is + 32 feet long. 1 think that this was deposited by wave action. Also on 
the southwest side are several large coral boulders at the surface. These 
resemble several coral bouldres which appear on the reef at low tide. I do 
not mink we can underestimate the effect of the sea forces on the topography 
m well as the living things of the island. 

At 6 P.M., October 21, 1964-, the lagoon on McKean Island was observed to be 
about 90 percent covered with seepage water from the high tides. In the mid 
north central area on the largest dry "Island" are + 350 Blue-faced Boobies 
one of the largest elubs I have seen. 



Vfi. . V. f . 

C. R. 

* • . 

. 

: 

' ■ ' ' ■ 

.'~r'v 

IS October 1964- - McKean I eland 

lef&T 

•* : ' 
J ■ -. ;\ . 

>'■ v:% v. >- 

- . 

.. .Mfl 

A list of 2 x 2 colored slides taken by C. R. Long. 
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mx 

20 

Bartelses lutea Sol. - growing in a sand pocket surrounded by slab 
rocks, 'W beach » live collection. 
Southwest end .just abovp waves of high tide - P. lutea, Sesuviuta and 
Digitarla on the cuter most part of wave-built”terrace. 

sreak'*"1 'in the rock rim, southwest end - Sesuvium and Boerhaavia - 
wave damage and possible flooding in this area. 
F. Sibley, D. Hackman, P. Woodward, A. Anderson, and D. Merrill cm 
SE rim of lagoon "bowl" - banding nestling Lesser Frigates. 
Taken from S part of lagoon - looking east - note water seepage and 
accumulation on lagoon floor. 
Southeast end - seepage hole in lagoon floor near the Sesuvium mat- 
current very apparent. 
Seepage holes, and nestling Lesser Frigates on rock pile along the 
lagoon rim. 
As above (Bo. 7) but vertical shot. 
Southeast end, view along edge of Sesuvium mat. Rote the frigate 
nest® in the mat, 

tia minor nestlings and Blue-faced Boobies - SE end of island 
near lagoon edge. 
Taken from east side, due west, at sundown. 

20 October 1< 

Taken from west slope of lagoon bowl - looking IW - dry Side, 
Digitarla and Sooty Tern colony. 
Locking HIS? toward guano ruins and 
dead Sid®, | III 
W enS of the lagoon slope and flats- notice green 

the dry W side of the lagoon- 

15 

1. w 

- 

m 

16. 

17. 

18. 

On west edge of lagoon - dead gesuviaa mat - only a few sprigs show 
Isay life - dead Lepturua clumps" maty nesting Greater Frigates, 
Blue-faced Boobies and Audubon*s Shearwaters just above mat. 
At mid east end of lagoon looking southwest - seepage water which 
has accumulated in 14 hours as result of high tides. 
At mid-east end of lagoon looking W * small seep at edge of coral 
bedrock and lagoon: - Sesuvlma on bedrock, dry Sida stand in back. 
Looking west fre® aid"^*"north lagoon edge - Sesttvium on raised coral, 
bedrock « water from seepage 

19-22 - taken from IE end midway up lagoon slope. 
1§. Looking vest - S end of lagoon 
20. hW across lagoon - showing the extent of water seepage. 
21. SSW showing seepage on lagoon floor, 

S showing the east shore of the lagoon. 
Looking K along wave built terrace » coral rubble * Lesser Frigate 
nestlings in. depression IE aid© of lagoon. 

25 



24. Bortfaeas% reef ■ 
25. Northeast reef • 
2o. Northeast reef • 
27. Northeast reef • 
28. Halimeda sp» in 
29. Taken from east 

Lesser Frigates 

• surge channel with algae covered rocks 
surge channel with coral and algae, 
surge channel with coral and algae. 

• corals, urchins, algae encrusted rocks 
pool on northeast reef, 
rim looking SW - Gray-backed Terns in 
in colony at left, view of south end of the 

m m*-**'**>■-•* 

JOL Gray-backed Tern eggs. 

52-35 Taken from east lagoon slope just north of camp on west: 
52. Northeast side of lagoon, looking north, Semurium mat. 
35. North and northwest sides of lagoon • note extent of water cover 

over surface of lagoon. 
34. West northwest side of lagoon. 
35- West side showing dry slopes - dead locating Blgltaria and Lepturug 

of July shots. 
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C.R. Loej 
1964 

$\c # 5 

Summary of Botanical Field Work, June - July ATF, 1964 

Palmyra Island 

June 5, 1964 

Collections were made on Cooper Island, Kaula Island and 

Holei Island, and along the causeway connecting Aviation Island with Kaula 

Island. The specific areas covered were: south side of Cooper Island 

along west - east runway} the north - south causeway} the extreme east 

portion of Kaula and the west half of Holei Island. Photographs and soil 
■ , . } ‘ "v ' 

• •* -1 . ’ : 

samples taken. 

The following collection numbers were used: Ho. 1760 - 1784, 
.>'■* »'A& * 

• " v . ' 

; ’ it 

C.R. long. Assisted in banding red footed boobies. 

3L 

June 6, 1964 f 

Collections were made on Sand Island In the morning, and on 

Home, Paradise, Kaula and Cooper Islands in the afternoon. 

The following collection numbers were used: Ho. 1785 - 1810, 

C.R. Long and D. Gill. 

June 7, 1964 

Collections were made on Cooper, Aviation, Quail, Whippoorwill 

Eastern, Holei, and Bird Islands, and the causeway connecting Aviation Island 

to Kaula Island, Photographs and soil samples taken. 

The following collection numbers were used: Ho. l8ll - 1826, 

C.R. Long 

Washington Island 

June 9> 19^ 

Collection Ho. 1827 - 1844 C.R.Long, D.Gfill, C.D. Hackman, and 

P.MarshalX. Soil samples and photographs taken. 

I : W. 

fci 



C.E. Long 
.19** 

June 10, 1964 

Soil samples, bog cores and photographs taken. Collection No. 

1845a - l845x. 
>■ 

June 11, 1964 

Collected in west area (bogs), across fresh water lagoon to 

the east end of the island. Photographs, bog core samples and soil samples 

taken. Collection No. 1859 ~ 1865. 

June 12, 1964 

Soil samples and photographs taken. Observations on north shore 

for vegetative map of the island. 

Christmas Island 

June l4, 1964 

Cook Island Collection No. 1845 - 1858. Assisted in the banding 

of sooty terns. 

June 15. 1964 

Cook Island 

Motu Upua Collection No. 1884 - 1895* 

June 16, 1964 

Observations and collection made along the southeast coast of 

the main island, Christmas Island. Photographs were made. Collection No, 

I896 - 1909. 

June 17, 1964 

Motu Upua Permanent markers were placed and photographs taken, 

Assisted in banding Christmas Island Shearwaters. 

June 18, 1964 

Motu Tabu - Vegetation transects, soil collections and plant 

collections made. Photographs taken. Collection No. 1910 - 1919* 

Motu Upua - Permanent markers adjusted and photographs taken, 
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C.R, Long 
1964 

«m» 
1 

June 19, 1964 

Cook Island Vegetative Transects made. 

June 20, 1964 

Assisted in banding sooty terns and noddys. 

Malden Island 

June 22, 1964 

Collections were made in west, mideast, north and northwest areas of the 

island. Collection Wo. 1920 - 1955* Photographs and soil samples taken. 

June 23, 19&- 

Collections were made in the southwest, south, east, and northeast 

parts of the island from lagoon edge to beach. Collection Wo. 1936 - 1958, 

C.R.Long. 
* 

June 24, 196k 

Photographs were taken. Permanent markers placed. Collection 

No. 1959 - 1942, C. R. Long. 
. • 

Starbuck Island 
1 

June 25, 1964 
\ " ■‘v; -v. -v:,7•" ; • * . 1 . • ; 1 ^ ^ ^ / ■ 

V.- .-• ■' -r ' V ' '/-'•••".V...- : •' ■'-,r .'/• ■ '' . ' ... " • .. ' ' . . '• ■. . •' . ■ '■ ■ ■ ' ■ •, 't■' r’ 7} •: . ' .VV-’v'*V'- ^ Lv'V'- ."'v ; - 1 

. f, ■ • • : -,v‘-' •' ' .' 

Walked east and north during evening. 
- I 

June 26, 1964 j 

Collected along the north shore heading east then south. _ I 

' 

Vegetation transects and soil samples were taken. Collected to east end 

v 
of the island. Collection Wo. 1936 - 19^*8. 

• ... 1 
June 27, 1964 

I ■ ■ I 

Vegetation transects and soil samples were taken. Permanent 



C.R. 
.195? 

Long 

Hull Island 

July 8, 1964 

Collections were made on the west island and along the islets 

stretching to the northeast. Collection No. 1998 - 2038, C.R.Long. Soil 

samples and photographs were made. 

July 9, 196k 
. | 

Collections were made on the islets due south and across the i 

lagoon from the ATF camp and proceeded southwest to the west island. The 

northeast islets were not visited. Collection No. 2039 - 2076, C.R.Long. 

Soil samples and photographs were made. 

Phoenix Island 
I 

July 10, 1964 
f. 

ft 

The island was circuited and traversed several times, 

I 
Collection No, 2077 - 2083* Photographs and soij. samples secured. 

I 
• 

. ■ ' (>. 

' ~ . P 

July 11, 1964 
. H 

Collection No. 2084 - 2088. Photographs and soil samples taken. 

July 12, 1964 
fe 

* P1' 

Permanent markers were placed. Transects of vegetation carried 
>;•-r . . .. \ . - ’ f ,.;.V t' 

out. Collection No. 2089, C.R.Long. Assisted with the banding of masked 
• ■ • 

- .i- :■, - • er- 

boobies and red-footed boobies, 

July 13, 1964 

Vegetation information was gathered and permanent markers were 
f 

placed. 

Enderbury Island 

July 15, 1964 

Collected the west side of the island. Collection No. 1990 ~ 2010 

C.R. Long, 



C.R. Long 
i# 

f' 

July 16, 1964 

Worked on U.S.S. Takelma in the morning and early afternoon. 

Collected and placed permanent markers during the late afternoon, and 

early evening on the north end of the island. Collection No. 2011 - 2020. 

July 17, 1964 

Collected in the west, south and east sides of the island. 

Collection No. 2021 - 2024. 

McKean Island 

July 18, 1964 
« 

Vegetation transects were made on north and south ends of 

the island. Collection No. 2025 - 2037* Permanent marker# were placed. 

Photographs were taken. Assisted in banding of masked boobies. 

July 19, 19& 

Collection No. 2038 - 2048. Collected along the west and north 

from the ends of the island. Assisted in the banding of masked boobies. 

Baker Island 

July 21, 1964 

Collections made on the south, east, north and west portions 

of the island* Collection No. 2049 - 

Howland Island 

July 22, 1964 

Vegetative transects were made. Collection No. 2170 - 2179 

Permanent markers were placed. 

July 23, 1964 

Vegetative transects and photographs were made. Permanent 

markers were placed. 

W- is 

K&fl ' 
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C.R. Lons 
1W? 

July 2k, 1964 

Quadrat studies of the vegetation cover were carried out. 

Photographs were made. 

■i Information from photographs, vegetation transects and obser¬ 

vations was collected on all the islands. From this, approximate vegetation 

maps for all the islands or portions of islands are presently being 

constructed. Many thanks to F.Sibley and D. Hackman who shared information 
* 

of localized species distribution, and to P. Marshall, D. Gill, and 1. Huber 

who assisted in collecting and routine tasks. 

i ■ 



0 

X 

e I La j~e. *\ 5v/ 

f o Iokcck o!g jrCK cjl<k ^- 
^A\vr^os~CK i~e^r»/< vc- 

0U Y'Z- b, I ,-S jC^lo^OtK /. 
0&\/lCK d I f*fl*f* A ■ 

jP h Qky. (p f ^ y) f~0 s'fha,fc* dK ~f~ 

/e o!<! Cu-/v AA X Sf. 
flfh*- h< a o i h /a /. 
£#, >-1 c c. o, A • 

/^V\O^K (A-T X . , , 
/V)e r i A<k *< aif~ r > j~o 11 <\ /<- 

C&CDf Wucifth*- L- ■ 

de-c.'fy /fr~(/-) 

f~irr\bv-\s'f / / 5 s/p. 

Ccrxj'hbi^J t ck * * o^i * s k. 

(zy~£^cj t~os~f(S fa~*6-h«/f-*" \I\)hk*~d 

Ffa^Y-ytK h^J^traits {fo>-rf)fy&td- 

/tf-tfrersch*, (Lfr AUjirillOy (LI) 
C^ClA-h k tfacm € 
/>( j) tr0 CUnrjjpe^f f&- 

S'&5~v^\rI UsV>—- ^p^Ax/^ectf’/f u*w. 

J-hA // 
d(Zs^idrjJv+asS h 2spJl^~P 

'J/j ^ t Lhsrt& C£. 
XX X Orm'S k- 

0Lv~e*xjf~e>s{’\-r >1~t)Qy/ fet^by 

S'^bcen-Jooi^ law-. 
Th'bJwS C is {bicUf k. 

’ftocL^ chof'yl^i'L)Urt 
A 9 r-as^d /-S' 0h‘ 

Cosmos £)/ j> f^Ki oJ~i*s 

C® j~ck <x • 

X 

IX 

X 

u 

UW - ~ L '' X 
XX 

:"- ■ 

x 

X 

(X X 

(X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

■u 

X" 

X 

X 

X 



,"■• t--^-. . 'v-- '• - 
■>rM*ij: j 'ni/tfflfcp-^C '^^'y' 4to#}: 

$t6 <# S 

">:■ V' 

Holland Island 
July 24/1964 

Quadrat Studies of the Vegetation 

Location 

west of p*m. #2 on 
the west heaoh 

15 ft* ©• of #2. 

Species Present 

sp/t/q 

Lepturus g 

2* 30 ft* due e. from #1* hepturus 5 

Lepturus 14 

Portulaca 3 

# Soil 

v beach rock* sand, 
+ 2* slope west 

level beach with many 
coral rocks at surface 
sand underneath 

beach rock with 
sand beneath, 2* 
slope east 

4* 20 ft* e. of #3* Lepturus 5 

Portulaca 3 

Boerhaavia 29 

beach rocks with 
small pockets of 
sand, sand beneath 
33* seedlings sprout¬ 
ing next to closely 
packed stones* Slope 
8 w* 

5. 15 ft. e* of #4. Lepturus 9 

Portulaca 2 

Boerhaavia 4 

a 6* slope west, sand 
and gravel with some 
large rocks* L* - one 
plant dead in plot* 

15 ft e. of #5 Lepturus 7 

Portulaca 1 
a 3 slope w., gravel 
and rock 

Boerhaavia 0 

10 ft. e. of #6 - 
near the slope crest Lepturus / s-1 

TV- • ' , 
... v, . , w - . 1 . m-l a 2? slope west, gra- 

1-1 , vel at surface, sand 
Portulaca / s.-O beneath with heavy 

m-l stones at the surface 

Boerhaavia 
1-0 
s-2 

t m-2 
1-0 

Digitaria s—8 
m-0 
1-2 , 
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# 

8 

Location 

20 ft. n. of p.m. #2 

Species Present 
M 

9. 30 ft. e. of p.m. #2 

10. 
20 ft. e. of #9 

sp/t/q 
# Soil 

Lepturus 9 s~4 
uif-4 
1-1 

Portulaca 5 s-1 
m-2 
1-2 

Boerhaavia 5 s-2 
m. -3 
1-0 

Bi^jitaria 8 a-3 
* m-0 

1-5 
Trihulus 11 s-0 

m-11 
1-0 

Bigitaria 10 3 —0 
m-0 • 
1-10 

Trihulus 1 s—0 
m-0 
1-1 

Boerhaavia 1 s^O 
m-1 
1-0 

Portulaca 2 a- 0 
m-1 
1-1 

\ 

Lepturus 8 s-0 
m- 0 
1-8 

Bigitaria 4 s- 0; 
m- 0 
1- 4 

Portulaca 4 s-0 
m-2 
1-2 

Boerhaavia 12 s—0 
m-3 
1-0 

Trihulus 1 s—0 
m—0 
1-1 

level 
large rocks with 
surface gravel and 
sandy subsoil 

sandy soil 

2 slope e. 
sandy soil 



* 

# . Location 

11, 40 ft. due east of p.m. 

#8. 

Species Present 
sp/t/q 

Lepturus s-0 
m-0 9 
1-9 

Tribulus s-0 
m-0 3 
1-3 

Portulaca s-0 
m-1 3 
1-2 

# Soil 

gravel 
disturbed site 
old runway site 

65 ft* due east of p.m. 
#8 . 

85 ft, due east of p.m, 
#8 

120 ft. due east of p.m. 
#8. 

170 ft. due east of p.m. 
#8 

Di&taria 

Boerhaavia 

s-0 

s-0 

3 
t 

as above 

Tribulus 
m-0 
1-3 

2 
• ■ 

s—0 1 
m-0 * 

1-1 

Tribulus s-0 
m-0 6 t 

1-6 
Portulaca s-0 as above 

m-0 1 
1-1 

Boerhaavia s-0 
m-0 X 

1-1 

Tribulus s—0 
m-0 2 east of runway 
1-2 gravel and sand 

Lepturus s—0 
m-0 3 

1-3 

Tribulus s—0 
m—0 2 
1-2 

! 

gravel and sand 
Lepturus s—0 on top with sand be- 

m-0 6 neath. 
1-6 

Portulaca s-0 1 
m-0 
1-1 

Boerhaavia S'—O T 
m-0 

JU- 

1-1 



/ 

4 

Location 

215 ft. east of p.m. #8. 

260 ft. east of p.m. #8. 

300 ft. east of p.m. #8. 

* 

Species Present 
sp/t/q 

# 

Pigitaria 5 s- 0 
m- 2 

PriBulus 4 1— 3 
s— 0 
m— 0 

Portulaca 4 i- 4 
s- 0 
m- 0 

Boerliaavia 2 , 1- 4 
s- 0 
m- 0 
1- 2 

Lepturus 5 s- 3 
m- 1 
1-1 

Boerliaavia 1 s- 0 
m- 0 
1- 1 

Portulaca 8 s- 0 
m- 1 
1- 7 

TriBulus 1 s~ 0 
m- 0 
1- 21 

Portulaca 6 Sj—0 
m-0 
1-6 

Tribulus 6 s—0 
m-0 
1-6 

Pigitaria 1 s-1 
m-0 
1—0 

Soil 

sand and gravel 
level 

sand, soil uith 
more organic material 

sandy soil ■with 
gravel on top 
level 

19. 

20. 

135 ft. from, east rock Boerliaavia 7 s-0 
■beach. m-2 

1-5 

120 ft. from east 
rock "beach Ligitaria 

Portulaca 1 

Boerhaavia 6 

a— 4 
m-0 
1-9 
s-0 
m-0 
1-1 
s-0 
m-0 
1-6 

hare coarse gravel 

sand pockets bet¬ 
ween coarse gravel 



Location 

85 ft. from (west of) 
east rock Leach 

Species Present 
sp/t/q 

# Soil 

Lepturus 3 Sj—0 
m-0 
1—3- * gravel with 

Portulaca 4 s—0 
m~3,' 
1-0 

sand "between 
rocks 

Boerhaavia 5 s—0 
m—5, 
1-0 

45 ft. from rock "beach 
due east of p.m. $8 Boerhaavia 5 

Portulaca 12 

s-0 
m~0 

1-5 
S-0 

m-0 
1-12 

large coral rocks 
with gravel and sand 
pockets 

1° slope e. 

On the ne. side, along the 
e-w line from p.m. # 9 
10 ft. due west of p.m. $8 

25 ft# due west of p#m# #8 

40 ft# due west of p#m# #8 

Bigitaria 2 

10 ft® due s# of p#m# Ml 

hepturus if* 

Portulaca 2 s-0 
m-0 
1-2 

Bigitaria 7 s-4 
m-3 
1-0 

Trihulus 4 s-0 
m—0 
1-4 

Q. #8 

Trihulus 5 s-0 
m-0 
1-5 

Bigitaria 8 s—1 
m—6 
1-1 

1 s.-O 
m-0 
1-1 

sandy soil 
1 slope west 

sandy soil 
1 slope west 

s—0 
m-0 
1-2 (very large) 

sandy soil 

l-V) - 

/ -'ll 



Location Species Present # Soil 

Boerhaavia 3 

Biffitaria 4 

Portulaca 

25 ft# due south of 
•m# Lepturus 6 

Portulaca 4 

Boerhaavia 1 

Diffitaria 2 

45 ft# due south of 
p#m# #8 Lepturus 6 

Boerhaavia 2 

Portulaca 3 

10 ft# due east of p#m# #8 

Diffitaria 3 

Portulaca 9 

Boerhaavia 1 

25 ft# due east of p#m# 
Pigitaria 6 

Portulaca 1 

40 ft# due east of p#m# 
#8 

s-0 
m-0 
1-3 
s*-0 
m-4 
1-0 
s-0 
m-0 
1—4 

s-0 
m—0 
1-6 
s—0 
m-2 
1-2 
s-0 
m-0 
1-1 
s*-0 
m-0 
1-2 

ks-0 
m-0 
1-6 
s-0 
m-0 
1-2 
s-0 
m-0 
1-3 

s-0 
m-0 
1-3 
s-0 
m-0 
1-9 
s—0 
m-0 
1-1 

s—0 
m-1 
1-5 
s —0 
m-1 
1-0 

s- 
m- 
1-5 

sandy 
soil 

sandy soil 

sand soil 

sand soil 

sand soil 

Pigritaria 



Lepturus 

"Portulaca 

Boerhaavia 

Digitaria 
w>W>wni^WlB mil—, will I B "I»m 

Tribulus 

s.— seedling or a one crowned plant. 
eu-— two crowns or many, clump two to five in. in dia. at 

ground level. 
1.- more than five in. in dia. at ground level. 

s.- seedling, plants one to six inches high* 
m.- plants six to eight inches high, stems to four in. in dia. 

at ground level. 
l. - plants about eight inches high, stems more than four 

in. in dia. at ground level. 

s.- seedling, stems one to five in. long. 
m. - stems five to twelve in. long. 
l. - stems exceeding twelve inches in length. 

s.— seedling or a one crowned plant. 
m. - plant two to eight crowned, from three to eight in. 

in dia. at ground level. 
l. - plant with eight or more crowns, more than eight in. in 

dia. at ground level. 

s.~ seedling, stems less than six in. in length. 
m. - stem from six to eighteen in. in length. 
1.- stems in excess of eighteen in. in length. 

r 



Washington Island, June 9-13* 19^4 

June 9> 1964 - Plant collections were made by C.D. Hackman and D. Gill 
along the path leading around the north side of the island while C.H. 
Long and P. Marshall collected along the road which borders the south 
side of the island* The two endemic birds were seen by both parties* A 
Gyperus with a white head was found growing in waste areas along the road 
on the west and north . The trunks of Cocos support a number of lichens and 
mosses which are particularly thick on the wet sides of the trunk ( where 
water drains from the fronds and the crown of the tree)• The Cocos plantation 
is serviced by roadways which branch off of the shore road in towards the 
vegetated rim of the atoll and the lagoon* These are very damp and support 
a roadside vegetation composed of Polypodium, Hephrolepis, Asplenium, Syn- 
edrella, Cynodon and Fleurya. One bracket fungus and several capped fungi 
were observed and collected - all growing on Cocos* Mr* William Frew*-the 
resident manager for the Burns, Philp Co*, Ltd* was kind enough to provide 
bed and board for several days* 
June 10, 1964 - Tilth the assistance of P. Marshall and D* Gill peat samples 
were gathered from the west bog* Plant collections were made from the west 
bog, the canal leading northeast into the open bog and, later in the after¬ 
noon, from the waste areas immediately behind the village* 

June 11, 1964 - Peat samples were taken from the bog bordering thefresh- 
water lagoon# Mr# Frew arranged for the writer to have the use of a small 
boat with outboard motor in order to cross the lake and visit Te Manounou 
on the east end of the island. The Cocos forest, propagating itself, comes 
directly to the waters edge. In a few isolated areas on the north and south 
shores of the lake there are Scirpus reeds growing near the shore or continu¬ 
ous with the shore. More often these clumps of reeds are found out from the 
shore In up to one foot of water - rooted in muck on top of what were at one 
time coral heads of the lagoon. Canals and locks on the southwest and east 
sides of the island are used to regulate the water level of the lake during 
the rainy season. At this season the bog is in some places about a foot above 
the water level of the lake. At other times the entire bog is under water. 
At the entrance to the canal on the east was growing a shrubby member of the 
Onagraceae* Our reference for topography and direction was a map made by 
Captain Brett Hilder* A copy of this map has been forwarded to us courtesy of 
the Bums, Philp Co., Ltd. While the succession at the north, east and south 
sides of the lake may be quite slow, it was noted that both Cocos and Pand.anus 
were forming a line of elevated vegetation on the west end of the lake. This 
extends from the forest on the south to the canal (but thinning) • The east and 
west portions of the bog are separated by a peninsula of forest which is well 
established. Collections were made on the east shore. The Pisonia trees on 
the beachrock at the east end are reproducing themselves. Along the east shore 
the Messersohmidtia and Pisonia give excellent examples of wind shearing of 
vegetation. Along the canal on the east were noted large Cyrtosperma, brea - 
fruit 9 and young Pandanus. Large areas of the forest as well as the open bog 
are covered.with Polypodium. The red-footed boobies nest In the Pisonia and 
Messersohmidtia on the east end. One correction to Hilder5 s map would be 
that the peat in some areas is in excess of 6 ft*. 



June 12, 1964 - Surf conditions dangerous* A survey of the cultivated 
and ornamental plants on the island was made* The following were obser¬ 
ved and collected;* 

Artocarpus incisus (Thunb*) L*f*‘- - used as a source of food 
"and wood ' by tlie resident Gilbertese* 
Carica papaya L* - used as a source of food* 

Pandanus tectorius Park - used as a source of food and construction 
material* 
Cocos nucifera L* - used as a source of food, construction and 
Trade* 
Calophyllum inophyllum L* - used as a source of wood* 

Ficus sp* - used as a source of shade. 

Hibiscus rosa-sinensis L* - used as decoration* 

Morinda citrifolia Lm - used as a source of food* 

Psidium guajava L* - used as a source of food* 

Mirabilis jalap a L* - used as decoration. 

Citrus aurantiifolia (Christ*) Swingle - used as a source of food* 

Tagetes ereota L. - used as decoration* 

lycopersicon esculentum Mill. - used as a source of food. 

Lactuca sativa L, used as a source of food* 

Colocasia esoulenta (L*) Schott* - a prime source of food* 

Acalypha wilkesiana Muell.-Arg. - used as decoration. 

Zephyranthes rosea (Sprang.) Lind. - used as decoration* 
1 

Acanthaceae (shrub) - used as decoration. 

Allium fistulosum L. - used as a source of food. 

Cucurbit a peno L. - gourds used as ornaments. 
Boehmeria nivea (L.) Gaud. - used as a source of fiber. 

June 13, 1964 - The surf conditions at the Boar passage where an 
earlier landing had been made are still unsatisfactory. The passage on the 
north side, Ore Abaram, proved to be excellent. Tie push out into the 
surf at 11:30 am. for the Takelma. 

* a preliminary list 
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-X* 
Photographs; Washington Island, June 9-13* 1964* C*R* Lon* 

June 9? 1964 (July, in black) 

1* Cocos - Pandanus - Scirpus, in the west hog along the canal® 
2# Close-up of the Scirpus reed, west hog# 
3# Cocos - Pandanus -Scirpus, in the west hog along the canal# 
4» Scirpus hog, west hog, core sampler# 
5# Pandanus in Scirpus forming an elevated hummock, looking north from 

the canal, west hog# 
6# Cocos forest, Scirpus, Polypodium on Cocos trunk, Colocasia cultivated 

in cleared area along the canal# 
7# D* Gill and P# Marshall in the Scirpus hog - west end, south side, 

Pandanus edge in hack# 
8# Cyperus - to 2 ft# forming an "understory" in the Scirpus hog - on 

fringe or open spaces near the reeds and also under the reeds. 
9# Pandanus edge and Scirpus hog* 
10. Dense Cocos forest, Asplenium, Pisonia - south side of island along 

copra trail# 
11# Cocos plantation, Asplenium nidus. Polypodium covering the Cocos 

trunks and the ground# Mote piles of husks and shells# 
12* Cocos, Pisonia, Boermeria - west end of the island. 
13# Along the road on the north side of the island - Cocos, Polypodium, 

Boermeria* 
14# Worth side - growing in the trades and to the side of the road - 

Cyperus* 
15# Boermeria shrubs - in the waste area behind the west village. 
16* Copra drying racks# 
17. ( as above)• 

June 11, 1964 

18* Two Gilhertese helpers - west of the fresh water lagoon in hog - 
Scirpus, Wephrolepis, Polypodium# 

19# Pandanus, Scirpus -looking north from the canal# 
20# Along the canal, west hog, looking east - Pandanus, Polypodium, 

Cocos and Scirpus# 
21# Cocos, young Pisonia, Polypodium covering the soil surfaces, east 

end of the island near village# 
22# (as above), Cocos litter quite heavy, soils dark, much humus# 

Village huts of Te Manounou# 
Fimbristylis, Boerhaavia on gravel near village, east end* 
Wind sheared Pisonia and Eesserschmidtia, east end looking south# 
(as above)• 
Pisonia trees at the east end - nesting red-footed boobies*' 
Two friends along path paralleling the canal, east end - dense 
Cocos and Cyrtosperma* 
Freshwater lagoon with Scirpus clumps along the edge, Looking west# 
Cocos forest bordering the canal, east end, Polypodium and shrub; 

* (fam# Onagraceae)* 
Worth side of the lagoon - Cocos and Scirpus stands# 
(as above)* 
The east hog - Scirpus, Pandanus, Polypodium along the canal* 
Humps of Polypodium on hare hog - in the east hog near the canal# 
Area flooded regularly* 

* 2x2 Color Slides 
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June 12, 1964 (August, in red) 

2. Cordia growing in the west village, in flower. 
3. Artooarpus about 40 ft. - foliage evergreen, north side of village. 
4. Zephryanthes — in flower, growing in the lawn of the plantation house. 
7. William Frew, dispensary, and Hibiscus rosa-sinensis varieties. 
8. Waste area east of village— Morinda, Scaevola. 
9. Morinda citrifolia, flower and fruit. 
10. Waste area behind the west village — Iaorlnda, aoaevola,.Picom-a, 

soil covered with solid stand of herbs annuals - Verbesina. 
11. Waste area by the road north of the village — Boerr/ieria, Bolypodium, 

Pandanus, Pisonia. Along this road there was also a grove or ArtjO— 
carpus grown exclusively for construction wood. 

12. Cocos along the rohd on the nw. end, Polypodium on ground. 
13. Artooarpus, Boermeria, Cocos and Polypodium along road nw. end. 

14. Edge of the Cocos forest, east bog, dense Polypodium in the foreground.' 
15. Convolvulus covering shrubs on the nw. end. 
16. Messerschmidtia, Cocos along the shore on the nw. side. 

June 12, 1964 (August, in black) 

29. Surf at Boar passage, w. end of Washington Island. 
30. Beach on the w. end, Cocos and Cordia. 
31. Curcurbita pepo L. — cultivated near thejvillage. 

Gilbertese style open school, the Nivanga anchored offshore. 
Mirabilis .jalapa L. - cultivated along the paths and beds surrounding 
the meeting hall. 
View of the village on the west end - meeting house in foreground. 
Village west end - hedges of Acalypha. 
Bense leucaena - waste area behind- the west village. 
Hative gardens - west settlement. 
Young fruit of Artooarpus. 

\ 



Photo graphs:*Midway Island, May 23-25* 1964* C.R. Long. 

May 23 - 24* 1964 (May, in black) 

Eastern Island - May 23* 1964 

2* large Casuarina growing on the west end; Verhesina, lobularia, 
and Scaevola. 

3# as in 2* 
4* Lobularia, Scaevola, Verhesina, Casuarina; nestling black-footed 

albatross. 
5* Anagalis, Gnaphalium on the ne. side of the ne-sw runway. 
6. Black-footed albatross nestlings in Lobularia; bare nest areas. - — 
7. Tribulus, Lobularia; west end of the e-w runway. 
8. Lobularia standj black-footed albatross nestlings; Scaevola in back; 

w. end of the w-e runway. 
9* Scaevola - roots exposed by high waves of storm; erosion along the 

sw. shore of Eastern Island. 
10. Along the south shore of Eastern Island; young Messerschmidtia and 

Casuarina. 
11. Pluchea, Casuarina, Lobularia - on the n. side of the w-e runway near 

the intersection with the ne-sw runway. 
12. Nestling black-footed albatross in Eimbristylis, Lobularia, Verbesina; 

at the sw. end of Eastern Island. 

Sand Island, Frigate Point - May 24* 1964 

13* Scaevola and Terminalia in strip parallel to and between the shore 
and the runway, on se. point. 

14* Scaevola, Terminalia and Casuarina,; in se. strip. 
15* Euphorbia heterophylla under Casuarina. 
16. Old bunker on se. shore; Casuarina, Cynodon. 
17* Coccoloba, Setaria, young Casuarina, Boerhaavia along the se. shore. 
18. Coccoloba and Casuarina trees along the se. shore. 
19* Scaevola on hillocks of sand on the se. point; nestling black-footed 

albatross. 
20. Scaevola on the se. end of the w-e runway. 
21. Scaevola on the se. side of the w-e runway stabilizing and forming 

sand hillocks. 

May 24 - 25* 1964 (May, in red) 

Sand Island, Frigate Point - May 24* 1964 

1* Scaevola on sand mounds; in bloom. 
2. (as in 1.) 
3. Litter accumulation under Scaevola. 
4* Lobularia, Verbesina and Euphorbia seedlings along the Frigate Pt. road 

Eastern Island - May 25* 1964 

5. Nestling black-footed albatross in Lobularia; Conyza seedlings; 
ne. end of the island. 

*2x2 Color Slides 
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6. Ferbesina, Lobular!a; south side of the w—e rumfa^* 
?# Black-footed albatross - adult and pestling - in Lobular!a,? s. side 

of the e-w runway. 
S* .^obulciria, Boerhaavia in old nest area 5 w. end of the w—e runway. 
9® 'Xas~"in 87) 
10* Sooty terns nesting in Lobularia and Fimbristylis; e. side* 
11• Black-footed albatross nestling; Lobularia and young Scaevola at 

the e. end of the ne-sw runway. 
12. Shore vegetation opposite the end of the ne-sw runway; young Scaevola. 
13® Lobularia, Conyza, Pluchea; e. end of the ne—sw runway. 
14. Lobularia, young Scaevola, Messerschmidtia; on the beach e. end of the 

ne-sw runway. 
15* Beach at the e. end of the ne-sw runway; looking n.; note Lobularia 

growing in sand. 
16. Scaevola, Messerschmidt i a; low branch.es layering out into bare areas; 

on the e, shore; prevailing wind, from the east, 
17. Low Messerschmidtia shrubs on beach; e. shore. 
18. Solid stand of Messerschmidtia, Scaevola; note the Lobularia on the 

formerly "bare" break. 
19* Ipomoea in flower; on e. side. 
20. Verbesina on se. end of island; nestling black-footed albatross. 

May 25? 1964 (May, in brack) 

Eastern Island, May 25, I964 

1. Bed-tailed tropicbird on egg; nest of Casuarina litter; just w of 
the boat dock. 

2. Casuarina in back; open area with Verbesina; nestling black-footed 
albatross; w. end of island. 

3. Open area in Casuarina grove, Lobularia; w, end. 
4® Boerhaavia forming a thick mat under Casuarina and Scaevola. 
5® Verbesina - thick patch on the ne. end. 
6. Lobularia,, Scaevola,, Casuarina; ne. end. 
7. Young Casuarina, Verbesina, Lobularia and Scaevola. 
8. Bortulaca oleracea L. and Verbesina seedlings. 
9® Scaevola - Messerschmidtia association on the e. end with Casuarina. 
10.. Scaevola - close-up of the flower and leaves. 
11. Bed-tailed tropicbird nest in Casuarina litter. 
12. Pluchea stand on the nw. side, w. of the e-w runway; nestling black¬ 

footed albatross in the Lobularia. 
13# Pluchea stand further west along the e-w runway. 
14* Blackfooted albatross nestlings in Lobularia with Scaevola, in back; 

nw. side of e-w runway. 
15® (as in 14.) - further west along the n. side of the runway. 
16. (as in 14 and 15.) - further v. along the n. side of the runway. 
17. At the extreme w. end of the e-w runway; Leoidium and Boerhaavia. 
18. Baised coral gravel nest of black-footed albatross in Lobularia; w. 

end of the e-w runway. 
19® Fimbristylis, Lobularia and Conyaa; w. end of e-w runway. 
20. Messerschmidtia, Scaevola; n. side of the e-w runway; Fimbristylis 

and Lobularia. 
21. Northwest side of e-w runway; nestling black-footed albatross; Fimbrh 

stylis, Lobularia, Scaevola, Messerschmidtia, Casuarina. 
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22. Pluchea, Fimbristylis; nw. side of the e-w runway5 nestling black- 
footed albatross® 

23* Fimbristylis in bare coral gravel. 
24® (as in 21.) 
25. Nesting sooty terns on eggs5 nw. side of the e-w runway5 young 

Scaeyola^ nestling black-footed albatross. 
26. Nesting sooty terns; Scaevola shrub; Casuarina and Lobularia. 
27® (as in 25®) - close-up of bare nesting areas of the black-footed alba- 

tross. 
28. Close-up of a black-footed albatross nestling; nw. side of the e-w 

runway. 
29® (as in 28). 
30® Coronopus, Ana galis 9 Lobularia; ne. side of the e-w runway® 
31* Corcnopus, Pluchea, Fimbristylis; mid-n. side of the e-w runway. 
82® Lobularia, Pluchea, Fimbristylis; nw side of the runway. 
33® Lead sooty tern on nw. end in Fimbristylis and Lobularia. 
34® Many sooty tern dead; nw. side of the e-w runway; young Casuarina. 
35* Long view (looking n.) of the nw. side and vegetation strip - of the 

e-w runway. 
36. Ped-tailed tropicbird nest on ground, in litter, under Scaevola. 
87® Scaevola - flower and leaves close-up. 



C.R. Long 
j§®— at f Sic at 5 

Christmas Island - A Preliminary List of Plants Collected by C.R. Long 
June l4 ~ 18, 1964 ATF Trip. 

June l4, 1964 
Christmas Island, Cook Island 

1. Lepturus repens (Forst.) R.Br. 
2. Cassytha filiform!s L. 
3* Messerschmidtla argentea (L.f.) Johnston 
4. Tribulus cistoides L. 
5. Boerhaavia diffusa L. 
6. Heliotropium annomalum H. and A. 
7* Cocos nucifera L. (observed) 

June l6, 1964 
Christmas Island, Main Island 

1. Messerschmidtla argentea (L.f.) Johnston 
2. Eragrostis amabilis "(177 W. and A. 
3. Sca,eyola taccada 

Lepturus repens (Forst.) R.Br. 
Sida Fallax Walp. 
Portulaca lutea Sol. 
Cocos nucifera L. (observed) 
Digitaria pacifica Stapf. 
Fimbristylis atollensis St. John 
Heliotropium annomalum H. and A. 

-.Sdriana maritima L. 
Pluchea odorata (L.) Cass. 
Sesuvium portulacastrum L. 
Boerhaavia diffusa L. 

June 15,187 1984 
Christmas Island, Motu Upua 

1. Lepturus repens (Forst.) R.Br. 
2. Heliotropium annomalum H. and A. 
3. Sesuvium portulacastrum L. 
4. Sida fall ax Walp. 
5. Portulaca lute a Sol. 
8* Messerschmidtla argentea (L.f.) Johnston 
7• Bragrostis whitneyi Fosberg 
8. Cassytha filiform!s L. 
9* Suriana maritima L. 

10. Pisonia grandis R. Br. 

-.June 18, 1964 
Christmas Island, Motu Tabu 

r 

I 

1. Kadua romanzoffiensis C. and S. 
2. Lepturus repens (Forsi.) R.Br. 
3 Heliotropium annomalum H. and A, 
4. Suriana maritima L. 

5. Sida fall ax Walp. 
6. Portulaca lutea Sol. 
7. Cassytha filiformis L. 
8. Sesuvium portulacastrum L 
9. Tribulus cistoides L. . 



tm$> 
P''?^;v ""; ' ‘; 

C.R. Long 
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A Preliminary List of the Plants Collected by C.R. Long 
on Malden and St arbuck Islands June22-Z]> 1964 ATF. 

Malden Island, June 22-24, 1964 

7. 

Portulaca lutea Sol. 
Boerhaavia diffusa L. 
Sida fallax Walp. 
Iribulus cistoides L. 
Pisonia grand!s R.Br. 
Eragrostis whitneyi Fosb. 
Bigitaria pacifica Stapf. 
Lepturus repens (Forst.) R.Br. 
Sesuvium portulacastrum L. 
Cenchrus echinatus L. 

Starbuck Island, June 25-27, 1964 

Bigitaria pacifica Stapf. 
Sida fallax Walp. 
Tribulus cistoides L. 
Boerhaavia diffusa L. 
Portulaca lutea Sol. 
Sesuvium portulacastrum L 
Eragrostis whitneyi Fosb. 
Cosmos bipinnatus Cav. 
Cassytha filiform!s L. 
Ipomoea sp. 
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Phoenix Islands - A preliminary list of Plants Collected by C.R. Long 
June - July ATEj 

Hull Island July 8 and 9 

Portulaca lutea Sol* 

Portulaca oleracea L. 

Mimosa sensitiva 

j 

6, 

19 

20 

Mirabilis jalapa L. 

Boerhaavia diffusa L 

prostrata Ait. 

Pedilanthus sp. 

Euphorbia hirta 1. 

Carica papaya L. 

Pandanus sp. 

Morinda citrifolia L. 

Cocos nucifera L. 

Cynodon dactylon (L.) Pers. 

Eimbristylis sp. 

Centhrus echinatus L. 

Eragrostis amabilis (L.) W. and A. 

Eleurya ruderalis (Erst.) Gaed. (Observed by C.D. Hackman) 

Messerschmidtia argentea (L.f.) Johnston 

Cucurbitaceae 

Truimfetta procumbens Eorst. 

Phoenix Island July 10, 11, 12, and 15 

1 Sesuvium portulacastrum L 

Boerhaavia diffusa L 

Sida fallax Walp 

Portulaca lutea Sol 

Lepturus repens (Eorst.) R. Br. 
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11 Setaria verticeUata (L.) Beauv. 

12 Cenchrus echlnatua L. 

Howland Island July 22, 23, 24, 1964 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Sida fallax Walp. 

Tribulus clstoides L. 

Coccoloba uvifera Jacq.. 

Lepturus repens (Forst.) R.Br. 

Digttaria pacifica Stapf. 

Cordla subcordata Lam. 

Portulaca lutea Sol, 

Boerhaavia diffusa L. 

Leguminosae 
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jbeegrastla -,/riitnayl Foeberg 

gida %lp . 

Bypturaa repana (Feret.) B, Br* 

foffitip.'fla niatnldan X>, 

laaghaayia diffusa L. vajr, tetran&ra (Forst.) HeimerX 

Boerjmarla diffusa I». v&x tetraa&ra (Foret.) Ifeiaerl 

Uexch 30, 19&4- 

g^g^-a-^ iad^oa (B.) 
Umialna foyjt^oa. (L.) 

Plrihriatvlla mmtlmftflR 

F.iatei«»,-ylifl gflaffiaopa. 

Oanaharafl ^hinatmt I». 
M ■ ik, ^ ji ■*. iiiniia iE* 4*tl3pt?t * |T- 

Zatmhp/mt^aa rosaa (Sprang.) 

I^eptoms aao^a (Forst.) 1, Bg,. 

Iffl^oaena ffLasaae (I**) Bsnth. 

fXf Bideag alXosa B. 

^0 sralftrlfl3.ft asMUsm . 

Tfawnnmlia. rAnara* Baas 

%jgaggeafcl& aapa^lUft fB.H Wyigjit 

Canamlla mlagfajaypa (DC.) Piper 

Chrftsrfla. tarillngia Bail. 
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June "], 1964 

June 9, 1964 

June 11, 1964 

SOIL SAMPLES: JUNE - JULY 1964 ATF TRIP 

Palmyra Island 
(5) L123-L127 
L123*- 1 Under Messerschmidtia sp. in interior of island. Much 

of the ground is bare - beachrock conglomerate 
beneath thin soil layers. Fleurya sp. common. Sand 
Island. (0,5-2.5 in layer). 

L124 - 2 Under Cocos sp. Ground littered with dead fronds. Also 
present in immediate area: Messerschmidtia, Asplenium, 
and Pisonia. Home Island. (0.5-2.5 in. layer.) 

LI25 - 5.Collected on causeway leading to radio towers, Paradise 
Island. Gravel layer in upper surface. (0.5- 2.5 in. layer). 

1126 - 4 Collected on Paradise Island under Cocos, dry surface 
(0.5-2.5 in. layer) 

L127 - 5 Collected on Kaula under Cocos - Messerschmidtia grove. 
Soil deepest in depressions in the elevated beachrock. 
Cynodon sp. vigorously rooted in these soil repositories. 
(0.5-2.5 in. layer) 

Palmyra Island 
(4) L128-L131 
LI28 - 1 Under Hibiscus- Coccoloba on the northwest side of the 

runway. Cooped Island. One-half to three quarter Inch 
of litter. (0.5-2.5 in. layer.) j 

LI2Q - 2 Cooper Island. Collected along the north side of the 
runway - open grassy area (l.-2. in. layer.) 

IilJO - 2a As No. 2, but a surface sample (On*.5 in. layer.) 
L131 -3 Eastern Island. Pi sonia - Pandanua forest, (l. -4. in. layer. ) 

Surface coral pebbles. Color: a distinct reddish brown. 
Appears high in organic matter* 

Washington Island 

(8)L132-L139 
Site IV - West Bog near Te Motu. 
L132 - 1 
L133 - 2 
L13^ - 3 
L135 - 4 
L136 - 5 
Site V - West Bog near Te Motu. 
L137 - 1 
L138 - 2 
L139 - 3 

Washington Island 
(38) L140-L177 
Site I collections I - XVII 
In Scirpus bog approx, one-half the distance to the entrance to 
the fresh water lagoon - on the south side of the canal and approx, 
seventy feet from the canal edge. 

Samples Ho. I - Wo. XVH (l - XVI represent 2. inch portions 
taken from the sampler.) 

* collection numbers : soils - C. R. Long 

i 
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June l4, 1964 

Depth of hole: 63.5 in. Each 2 inch portion represents approx¬ 
imately (3.96) 4 in. Water filled the hole to within 22 in. of 
the surface. 
Associated with Scirpus are Cyperus and Polypodium sp., the 
latter forming small hummocks above ths surface, the former 
found rooted in the surface material. 
XVII - crust sample from bare surface area near Site No. 1. 

Site'll collections 1 - 17 
Scirpus bog approx. 100 yards from fresh water lagoon north side 
of tffe canal. 

Samples No. 1-No. 17 (1-17 represent 2 inch portions taken 
from the sampler). 

Depth of hole: 47 in. water filled the hole to within 5 in. of 
surface. 
Site III 
Depth of Scirpus peat in excess of J2 in. No samples taken. 
Cook Island(Christmas Island) 4 
(3) L236-L238 Coral sand, light brown color. 
L236- 1 top 1 inch-3in. layer.Plant species; Boerhaavia, Cassythfi, 
L237- 2 1 in. to 2 in. deep) Heliotr opiuift#1and Lepturus. ; ! 
L238- 3 1 in. to 2 in. deep/-^Same description of No. 1 

Motu Upua (Christmas Island) 
(4) L239-L242 
1239^71 ‘2 in. to 3 in., lighter color. 
L246- 2 upper l/4 in. of upper hard surface soil- base area, 

Heliotropium 
L24l- 3 l/4 in. to 2 in. deep - brown color soil under hard crust. 
L242- 4 open areas near salt bush. 

June 17, 1964 Main Island - Christmas Island 
(3) L243-L245 
L243- 1 Cocos plantation 1 in. to 2 In. 
L244- 2 Lepturus top l/2 in. pebbles on top. 
L245- 3 Lepturus stand 1 in. to 2 in. 

nin.i ..rm .frill 

June 15, 1964 

June 18, 1964 Motu Upua (Christmas Island) ' 
(4) L246-L249 
L246- 1 Heliotropium, Lepturus - 6 in. - 9 in., many roots' 

light brown color - burrows of Phoenix PetreLs and 
wedgetailed shearwaters 
Heliotropium, Lepturus, light brown soil - roots to 
9 in. - top white gravel « 9 in* in. burrows 
of Phoenix petral and wedgetail shearwaters. 
Heliotropium, Lepturus - 3 in. - 6 In. root area - 
burrow Phoenix petrals and wedgetail shearwaters. 
Heliotropium, Lepturus - top 0-3 in. 

L247- 2 

L248- 3 

L249- 4 

r 

% 

r; 
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June 18, 1964 Motu Tabu 
(5) L 178- 
L178 - 1 
L179 - 2 

10.80 - 5 
Ll8l - 4 

XL182 - 5 

■L182 
1-2 in., under Pisonia 
Lepturus, Boerhaavia, Portulaca, Heavily mounded 
area, fine sand area. 
open area, salt bush, 1-2 inches. 
Messerschmidtia, 1-2 in. 
Bottom of old burrow under Lepturns, in Lepturns, 
Boerhaavia, Portulaca stand. Fine sand area, 
approximately 10 feet depression, wet l/2 inch down. 

o ■*. -.a June 22, 1964 Malden Island Lagoon 
(1) LI83 
II.83 salt crust 

IV LI87 - 

U.88 - V 

June 23, 1964 Malden Island 
(5) L184-L188 
Ll84 - I and Ll85 - II Soils forming among raised coral heads - 
Surfaces bare but Sesuvium forms a peripheral ring about the 
lagoon. Top l/2 inch whitish with salts then dark red layer 
extends to several feet in depth. Between these two layers is a 
noticeable layer of blue-green algae? 
Ll84 - I bare soil in old coral rock, Sesuvium, top l/2 in.. 
U.85 - II top 1-2 in., bare soil in old coral rock, Se suvium. 
12-86 - III top l/2 in. Sida, Digitaria, Portulaca. North side 

of island. Boerhaavia, Tribulus. 
top l/2 to 2 in. Sida, Digitaria, Portulaca, Boerhaavia 
north 'Side of island. 
bare area among Sesuvium, grasses, on flat rock, l/2 to 
2 in., top layer white with much salt. 

June 26, 1964 Star buck Island 

(5) L189-L193 
LI89 - I Portulaca, Se suvium, Eragrostis - shells on top 

1/2 - 2 l/2 in. 
L190 - II l/2 - 2 in. Lepturus, Sida 
L191 - III guano soil Lepturus thick, some Sida, 0-l/2 in. 
LI92 - IV guano soil Lepturus thick, Sida. vl/2 - 2 l/2 in. 
LI93 - V . Digitaria, Sida, Tribulus 1/2-2 in. coarse grave 

June 27> 1964 Starbuck Island 
(4) L194-L197 
L194 - VI at Post No. 1 1/2-2 1/2 in. 
LI95 - VII midway to post No. 2 on rim l/2-2 l/2 in. 
L196 - VIII at post No. 2 1/2-2 1/2. in. 
L197 - IX Digitaria stand west end l/2-2 l/2 in. 

July 4, 1964 Tuituila, American Samoa ' 
(l) LI98 
LI98 Forest 800 feet 1/2-2 In. 

JL.JLX # 

gravel on top 
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July 11, 1964 Phoenix Island 
(5) L199-L203 
L199 - 1 l/2-2 In. Lepturus, Portulaca 

Sesuvlum l/2-2 in. 
Lepturus, Portulaca Nesting Sooty Terns 
i/2-2 In. 
l/2 - 2 in. Sida I patch - mid north part of island 

July 12,. 1964 

L200 - 2 
L201 - 3 
L202 - 4 

L203 - 5 

Phoenix Island 
(3) L2o4-L2o6 
12.0k - 1 Algal layer l/2 in. deep lagoon. Lepturus stand at 

edge of lagoon (with a narrow strip of Sesuvium at 
edge between the grass and the bare surface of the 
lagoon. 

L205 - 2 l/2-2 in. windblown soil around slab rocks. 
L206 - 3 l/2-2 in. Lepturus South end. 

July 13, 196k Phoenix Island . 
(3) L207-L209 
L207 - I Sesuvium mat - dry, open area (0.5-2 in* layer), 

many roots present; soil dark brown. 
1208 - II Soil accumulation under coral rock slab. Windblown 

mineral matter; dried organic (Lepturus, Portulaca) 
- crab burrows along edge of rock. 

L209 - III Bare soil surrounded by Portulaca and Lepturus. Gravel 
at surface 0.5 in. (0.5-2 in. layer) 

July 15* 19^4 Enderbury Island 
(1) L210 
L210 Eragrostis, Sesuvium 

July l6, 19& Enderbury Island 

l/2-2 in. 

00 L211-L214 
L211 - 1 l/2-2 in. Portulaca, Boerhaavia, Lepturus west 

side of lagoon. 
1212 - 2 Portulaca, Boerhaavia gravel top, fine beneath 

northwest end. 
L213 - 3 top l/2 in. Cordia grove west end. 
L2l4 - 4 i/2-2 in. Cordia grove west side * 

July 17, 1964 Enderbury Island 
(2) L215-L216 
L215 - 1 South end Eragrostis sp*, Sesuvium sp. soil 6 in. 

deep l/2-2 in. 
L2l6 - 2 Cement floored storage house hermit crab accumulation. 

July 18, 1964 McKean Island 
(7) L217-L223 
L217 - 1 
L218 - 2 
L219 - 3 
L220 - k 
1221 - 5 

1222 
L223 

Under Sida, Sesuvium l/2-2 inches 
l/2-2 in. under dead Sesuvium nest of masked booby 
l/2-2 in. bare lagoon dry on top 
Boerhaavia, Digitaria near beach, l/2-2 in. 
1/2-1 in. rock area gravel on top south end 
Boerhaavia, Sesuvium 
1/2-2 inches^ Digit aria^JPorinilaeay. Boerhaavia 
Sida, near old guano ruins l/2-2 in. nesting sooty 
terns 
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July 19, 1964 McKean Island 
(1) L224 

1*224 Boerhaavia, Portulaca, Lepturus, Digitaria Northwest 
end sandy 1/2-2 in. 

July 21, 19 6k Baker Island 
(3) L225-L227 
L225 - 1 Lepturus, Portulaca 1/2-2 in. 
L226 - 2 east end Tribulus, Lepturus, Digitaria l/2-2 in. 
1227 - 3 sandy area southwest end runway Digitaria, Sida, 

1/2-2 in. 
July 22, 196h Howland Island 

(3) L228-L230 
L228 - 1 south end Tribulus, Portulaca, Boerhaavia l/2-2 in. 
1229 - 2 east side Digitaria solid stand 1/2-2 in. 
L230 - 3 central area Tribulus, Digitaria, Portulaca, 

Lepturus, 1/2-2 in. 

July 23, 196k Howland Island 

(3) L231-L233 
L231 - 1 Tribulus, Portulaca, Boerhaavia mid north area 

gravel on top 1/2-2 in. 1 
L232 - 2 l/2-2 in. Tribulus, Portulaca mid south area 

nesting sooty tern. 
1233 - 5 Masked booby nest 1/2-2 in. 

July 2k, 196k Howland Island 

(2) L234-1235 
L23^ - 1 l/2-2 in. east beach log on beach hermit /crabs 

underneath 
L235 ~ 2 Surface- l/2 log on beach hermit crabs east beach 
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Algae collected by C. R. Long and collaborator, identified by R. Tsuda, Dept of Botany, 

yL-?” p~ <r~ 
U. of Hawaii.* ■ /T | / fJ~p 

2166 Baker Island July 21, 1964 Halimeda sp 
C.R.Long in beach drift south 

reef 

• 

2169 
C.R.Long 

Baker Island July 21, 1964 south 
beach in drift - above 
south reef 

Halimeda opuntia(L.) 
Lamx. 

1 
; V';’.. Vrv’v ■ * j 

2170a 
C.R.Long 

Baker Island July 21, 1964 - in 
beach drift - south 
beach 

• 

Centroceros opiculatum 
Yamada, epiphytic on 
Chondria sp. 

2170 
C.R.Long Baker Island July 21, 1964 - in 

beach drift - south 
beach 

; 1 
I 
i 

Chondria sp, 

. ' v * t 
■ • If 

is 

, fj 

2167 
(l dup.) 
C.R.Long 

Baker Island July 21, 1964 - in 
beach drift, south 
reef 

v. . . ■ tf1 

Turbinaria ornata f 
; (Turner) J.Ag. 

‘"4 - | 
' ' fif; 

. •> • •' p 

2168 
C.R.Long 

Baker Island July 21, 1964 - in 
beach drift, south 
beach 

Dictyosphaeria 
cavernosa (Forsk.) Boerg. 1 

v,„ \{ ■' ■ 

v ■ 1' 
•. ' • 

ft: 

2165a 
C.R.Long 

Baker Island July 21, 1964 
' r 

Dictyosphaeria 
cavernosa (Forsk.) Boerg. \ 

2165b 
C.R.Long 

Baker Island July 21, 1964 - in 
beach drift, south 
reef 

Chondria sp. epiphytic 
on: Jania adhaerens Lamx. 

^ 4. f 
v k. 

2165c 
C.R.Long 

Baker Island July 21, 1964 
.£ K 

Jania adhaerens Lamx. J 
■-O' R 

k 
1 

2190 a 
C.R.Long 

Howland Island July 23, 1964 - grow¬ 
ing sessile on exposed 
reef and in reef pools 
- west reef. 

Jania adhaerens Lamx. 1 
(non fertile) 

1 
* • ' 

. 

2190b 
C.R.Long 

Howland Island July 23, 1964 
" - ■ 

Dictyosphaeria cavernosa 
(Forsk.) Boerg. | 

2190c 
C.R.Long 

Howland Island July 23, 1964 Chondria sp. epiphytic 
on Jania 

_ r - £ 
, •• v .. i -• r- •• V- &■ 

V 

2l88a 
C.R.Long 

Howland Island July 23, 1964 - 
in beach drift, west 

Jania adhaerens Lamx. 
(non fertile) j 

reef 

' ': ' ;' ’ -: ;• '-Jil :'*.“•*• "V. ■*>'»'* ’••*••! V ‘ ’I' S'* '*&$:■-/■*■. NvV 'A/> 4S' "'';? ■:' :t' ■ ;■*;■ 
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Addenda to the Report of C. D. Hackman, February - March ATF, 1964, 
Plants. 
Enderbury Island 
February27, 19^4, Sida sp. - Sida fall ax Walp. or close. The Sida specimens 
collected from the Phoenix Islands are partially indistinguishable from 
Sida cordifolia L. and Sida fallax Walp. A nomenclatorial change or a 
new taxa may be indicated. 
Cordia sp. - probably Cordia subsordata Lam. but possible Cordia sebestena L. 
Dodder sp. - Cassytha filiformis L. 

.1 

February 28, 19^4 - lfgrass is quite small and easily overlooked” - 
Eragrostis whitneyi Fosb. Var. 

Canton Island 
March 2,1964 - Scaevola taccada or Bcaevola frutescens (Mill.) Krause for Scaevola 
sp. The former name is the oldest which may be applied to material commonly called 
frutescens by most authors. However, the Scaevola in the Phoenix and Line Islands 
varies from the Scaevola found to the north and new taxa are indicated with the 
proper nomenclatorial changes.-” several clumps of the species of grass we had 
discovered near the lagoon on Enderbury”- Eragrostis whjtneyi Fosb. var. There are 
two varieties of this species. 

Jarvis Island 
March 14, 1964 
Sida sp.-Sida fallax Walp. - see above February 27 note 
Boerhaavia sp. -B . diffusa L. var. tetrandra Heimerl. - but the status of these 
color variations also noted on Hull Islnad indicate new taxa. 
Portulaca sp. - Portulaca lutea Sol. 

I $ A p 
I 

I 

» A 

u 

If' 

March 15, 19^4 
”The small bunchgrass-" - Eragrostis whitneyi Fosb. var. 
"ragweed plant-” - Chenopodium ambrosioides L. 

Illustrations: -7. Cordia subcordata Lam.; 6. Portulaca lute a Sol.; 
5 • Lepturus repens (Forst. )R.Br.; 4. Digitaria pacifica Stapf.; 3 • Sida 
fallax Walp.; 2. Tribulus cistoides L.; 10. Euphorbia prostrata L.; 11. 
Cenchrus echinatus L.; 12. Cynodon dactylon (L.) Pers.; 13. Setaria 
verticellata" (L.) Beauv.; l4. Triumfetta procumbens L.; 15. Sesuvium portulacastrum L. 
l5. Messerschmidtia argentea (L.f.) Johnston; 17. Cassytha filiformis L.$ 
18. Ipomoea indica (Burm. f.) Merr.; 19. Eragrostis whitneyi Fosb. var.; 
2 i. Chenopodium ambrosioides L.; 22. Eragrostis whitneyi Fosb. var.; 24. Suriana 
maritima L.; 25. Heliotropium annomalum H. and A. ; 26. Scaevola taccada 
27. Acanthaceae (we are having difficulty keying this to genus and species level - 
it is not grown in Hawaii and may have been introduced from the southwest Pacific 
area)} 28. Polypodium scolopendrim Burm. f. 

C. R. Long 
Research Curator 

Mi. 

V 



Xerox Copies of 'vegetation Sections Given to Dr. Lamoreaux - 
September 27, 1966 

Lisianski 
Nihoa 
Necker 
Pearl & Hermes 
Christmas 

pp. 26-31 
pp. h-$ 
notes and list 3pp. 
pp. 25*39 
Vegetation history 7pages 
Vascular plants recorded from 
Christmas Is. 10pp. 

Fanning 
Palmyra 

Gilbert 

pp.13 
Plants Recorded from Palmyra 
Atoll - C*R* Long - 9pp* 

& Marshalls h pages - listing* 



Discussion with C. Lamoreaux and R. Long 
-September 27, 1966 

Vegetation material for island monographs is mostly at hand- 
ready for final write-ups. They need guidance on final format- 
(e.g, how must historical background, geology, climate, etc., to 
include), 

Also, rough sketch vegetation maps have been done for moat 
islands-datc^s available for all. They need to know if particular 
base maps have been selected for the monographs. If not, they will 
get best available from Bishop Museum, 

Lamoreaux felt minimal work would be needed to get vegetation 
writeups in final form. Long felt a lot of work is still needed, 

I gave them the xerox copies made for me during my visit to 
D.C. (list attached). They will check it over to see what else they 
know has been done. (Laysan was done as Atoll Research Paper #97- 
probably not been done again for us.) They did say that individual 
plant lists for every island have been sent to D.C. They have done 
nothing for Kure because they were told Wirt* was doing it. But 
my copy of the Kure Island account is only a rough draft and has no 
vegetation section. 

They have a complete plant list for the Leeward Hawaiians. 
They promised to send me 2 copies - 1 for Kridler. 

Their main problem seemed to be uncertainty about SI's plans 
for publication — whether the 3 part series (island monographs, 
species accounts, ecology discussions) is still the plan. I assured 
them that it was, but that funding for it probably would be obtained 
elsewhere than our contract. They understood this, but asked if 
anything was firming up for publication. I said this was awaiting 
some indication of fuimre level of our field, work, but with signs 
pointing to a reduced level next year, it probably time to 
start definite planning. 

If SI publication is delayed very much it was suggested that 
their write-ups might be printed first in a new informal aeries 
of U. H, Botany Dept, papers recently started to fill the void left 
by the demise of the Atoll Research Bulletin. These papers are 
double-spaced typewritten, and bound in volumes for distribution. 
SI formal publication could follow. 

Lamoreaux is also working on the book "Flora of Central Pacific", 
using Nancy Halliday's illustrations. Main remaining chore is 
species write-ups, which Lamoreaux hopes to do specially for this 
book using detailed measurements of ©ur specimens, rather than simply 
copying descriptions from other works. He indicated he would probably 
have to do this himself, and this would not get done in the very near 
future. U. H. is anxious to publish this. 

There was mention of the Howland report as a model for the island 
accounts. I detected some resentment m their part, particularly Bob, 



that his section had been edited, some parts deleted, and printed 
without checking at all with him. There was probably duplication of 
writing effort that could have been avoided. 

The specimens are now all mounted. Enough material is avail¬ 
able to send one set to SI in D.C., and give one set of Leeward 
material to Kridler, with the remainder being adequate for the U.H. 
collection. Apparently Kridler can have his set whenever he has 
adequate insect-proof space t© house it. 

The discussions were very friendly all around. I enjoyed 
meeting them. I told them Dr. Humphrey would be in town the week ©f 
October 10, and that the four of us should meet then if at all possible 
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ptertoophyta 
Psilotinae 

Psilotaceae - 
Filices or Filicinae 

Polypodiaceae 
Lichenes 

Pyrenulaceae 
Physciaceae 

SPERMATOPHYTA 
Gymnospermae 

Araucariaceae 
Angiospermae 

Monocotyledonae 
Pandanaceae - 
Graminae - 
Bromeliaceae - 
Cyperaceae - 
Palmae -L 
Araceae --- 
Commelinaceae 
Pontederiaceae 
Liliaceae - 
Amaryllidaceae 
Taccaceae - 
Dioscoraceae - 
Musaceae - 

Dicotgjrledonae 
Casuarinaceae - 
Moraceae - 
Urticaceae -.- 
Santalaceae - 
Polygonaceae —-- 
Chenopodiaceae -— 
Amaranthaceae 
Fyct aginace ae- 
Aizoaceae 4- 
Portulacaceae - 
Caryophyllaceae — 
Annonaceae 
Lauraceae - 
Hernandiaceae 
Capparidaceae ----- 

ps Hot urns 

Pandanus, Freycineta 
Lepturus, Digit aria, Cenchrus, Eragrostis, Panicum , Corn 
Pineapples .. 
sedges, Cyperus, Fimbristylis, Scirpus 
-palms 
taro 

onion (Allium) 

Polynesian arrowroot (Tacca) 
yam (Discorea) 
bananas (Musa) 

ironwood 
mulberry, figs (Ficus) breadfruit (Artocarpus) 
Fleurya 
sandlewood 
sea-grape (Coccoloba) 
Chenopodium, Atriplex, beet (Beta) 

— Boerhavia, Bougainvillea, Pisonia 
— Sesuvium 
-- Portulaca 
- pinks 

- love vine (Cassytha) 

■- Capparis 

Cruciferae---- broccoli, mustard (BrassicaO, Lepidium, radish (Raphanus) 
Crassulaceae 
Rosaceae 
Leguminosae 

Oxalidaceae 

Mimosa, beach pea (Vigna), clover(Prosopis), Phaseolus, 
Sesbania, alfalfa (Medicago), coral tree (Erythri'na) 

>;--row-; - ‘“■■V-S*♦r-’V-.-' i.. 



Zy gophyllac eae-Tribulus 
Rutaceae---Citrus 
Simaroubaceae - Suriana 
Euphorbiaceae - 

Anacardiacese 

Tiliaceae - 
Malvaceae ■ 
Sterculiaceae 
Guttiferae — 
Tamaricaceae 

Passifloraceae 
Caricaceae - 
Lytbraceae - 
Lecythidaceae - 
Rhizophoraceae - 

Aral!aceae 
IMbelliferae - 
Primulaceae 
Gapotaceae 
Apocynaceae - 

/ 

Asclepiadaceae 
Convolvulaceae - 
Hydrophyllaceae - 
Boraginaceae - 
Verbenaceae 

i 

Labiatae 
Solanaceae--- 

Scrophulariaceae--—* 
Bignoniaceae 
Acanthaceae 

Plantiginaceae 
Rubiaceae - 
Cucurbitaceae • 

Goodeniaceae 
Compositae - 

castor bean (Ricinus), poinsettia, spurges (Euphorbia) 
candlenut (Aleurites ), Phyllanthus. 
mango (Mangifera j 

trailing burbush (Triumfetta) 
Sida, milo (The spe sia), Abutilon, Hibiscus, (incl. hau) 

kamani (Calophyllum) 

papaya (Carica.) 
Pemphis 
Ba.rringtonia 
mangro ve (Rhiz ophora) 

carrot (Daucus), parsley (Apium) 

Plumeria, oleander (Nerium) Thevetia 

Ipomoea 
Hama 
Cordia, Tournefortia, Heliotropium 

tomato (Lycopersicon), tobacco (Hicotiana), Petunia, 
eggplant, nightshade (Solanum) pepper (Capsicum) 
Russelia 

Morinda, Guettarda 
- Sicyos, pumpkin (Cucurbita) •watermelon (Citrullus) 

cucumber, muskmelon (Cucumis) 
-- Scaeyola- 

horseweed (Conyza), Pluchea, Verbesina, lettuce (Lactua) 
marigold (Tagetes) 

■ 



Annotated list of vascular plants from French Appendix Table 

Frigate Shoals found in the herbarium of the 

United States National Museum (USNM), the 
i 

Bernice P. Bishop Museum (BPBM), and the 

University of Hawaii (UH). 

Gramineae 

*Cenchrus echinatus L. Specimens only from Tern; known from East and Trig. 

Lamoureux l66l (BPBM); Long 2$06 (UH). 

*Cynodon dactylon (L.) Pera. Specimens only from Tern. Lamoureux 1673 

(BPBM); Long (UH). 

Specimens only from Tern. Lamoureux 1662 

(BPBM); Svihla (BPBM); Long 2512 (UH). 

Long 2504 (UH). 

Lepturus repens (Frost.) R. Br. Specimens from East, Tern, Trig, and Whale- 

Skate; known from Little Gin and Round. Caum 88 (BPBM); Lamoureux 1668 

1684 (BPBM); Rainwater (BPBM); Svihla (BPBM); Amerson 1, 2 (USHM); Long 

2465-68, 2471-80, 2490-91, 2502, 2513 (UH). 

*Setaria verticellata (L). Beauv. Specimens from Tern and Trig. Lamoureux 

1669, 1670 (BPBM); Rainwater (BPBM); Svihla (BPBM); Long 2469, 2476, 

2499 (UH); and Amerson 3, 4, (USNM). 

Eleuslne indlca (L.) Gaertn 

Eragrostis whitneyl Fosb. Specimens only from Tern 

*Flmbristylis cymosa R. Br. Specimen only from Tern. Long 2511 (UH) 

*Cocos nuclfera L. Sprouted nuts planted.on East and Tern in 1923 by 

Tanager Expedition personnel (Wetmore, ms.); unsuccessful introduction. 

Reintroduced since 1942; known from East and Tern. No specimen records 

* Presumably exotic 



Appends Table 

*Llvlstonla australis. Seed planted on East by Tanager Expedition personnel 

in 1923 (Wetmore, ms.); unsuccessful introduction. No specimen records 

*Prltchardla gaudlchaudll. Seed planted on East in 1923 by Tanager Expedi- 
t 

tion personnel (Wetmore, ms.); unsuccessful introduction. No specimen 

*Prltchardia paclflca Wendl. Seed planted on East and Tern in I923 by 

Tanager Expedition personnel (Wetmore, ms.); unsuccessful Introduction 

*Flcus sp. Specimen only from Tern. Lamoureux 1659 (BFBM) 

*Casuarina equisetifolia L. Seed planted on East and Tern in 1923 by 

Tanager Expedition personnel (Wetmore, ms.); unsuccessful introduction 

Reintroduced on Tern since 19*4-2; specimens only from Tern. Lamoreux 

Atriplex muelleri Benth. Specimens only from Tern. Lamoureux 165*4- (BFBM) 

Rainwater (BFBM) 

Chenopodium sandwicheum Moq> Specimens from East, Tern, Trig, and Whale- 

Skate. Gaum ,89 (BPBM); Long 2470, 2*4-72, 2*4-82, 2*4-92 (UH); Amerson 5, 

6 (USNM). - 
' o 

Herbst 1213 (DSNM) *Salicornia virginica L Specimen known only from Tern 

Polygonaceae 

Cocoloba uvifera (L.) Jacq. Specimens only from Tern. Svlhla (BPBM)j 



Zygophyllaceae 

Trlbulus clstoides L. Specimens from East, Tern, Trig, and 'Whale-Skate; 

known from Round. Gaum 85 (BEBM); Lamoureux 1652 (BEBM); Rainwater 

(BEBM)} Svihla (BEBM); Long 246l, 2k$6, 2501 (UH); and Amerson 11, 12 

Appendix Table (cont.). 

Nyctaginaceae 

Boerhavla repens L. Specimens from East, Tern, Trig, and Whale-Skate; known 

from Little Gin, Round, and Shark. Cam 86, 87 (BPBM); Judd 9 (BFBM); 

Lamoureux 1671, 1675 (BEBM); Rainwater (BEBM); Svihla (BEBM); Long 
. * 

2464-, 2471, 2474 , 2477, 2493 , 2494, 2508 (UH); and Amerson 7, 8 (USNM). 

Portulacaceae 

Portulaca lutea Sol. Specimens from East* Tern, Trig, and Whale-Skate; 

known from Gin, Little Gin, and Round. Gaum 90 (BPBM); [Lamoureux 1667 

(BPBM); Rainwater (BPBM); Svihla (BPBM) 5 Long 2^73* 2483, 2^95 (UH); 

and Amerson 9* 10 (USNM). 

Portulaca oleracea L« Specimens only from Tern. Lamoreux 1666 (BFBM); 
0 .. 

Long (UH); Rainwater (BFBM) « 

Cruciferae 

*Coronpus didymus (L.) J. E« Smith. Specimen only from Tern. Long (UH). 
« 1 

'A 

Caryophyllaceae 

Spergularia marina (L.) Griseb. Specimen only from Tern. Svihla (BPBM); 

Lamoureux 1663 (BPBM). 

Leguminosae 

*Haematoxylon camplchianum. Seed planted on East in 1923 by Tanager Expedi¬ 

tion personnel (Wetmore, ms.); unsuccessful introduction. No specimen 



Appendix Table (cont.). 

Euphorbiaceae 

Euphorbia thymifolia L. Specimens only from Tern. Long 2^98 (UH). 

Euphorbia prostrata Ait. Specimens only from Tern. Long 2505 (UH). 

Malvaceae 

^Hibiscus tiliaceus L. Planted in 1923 on East and Tern by Tanager Expedi- 
• ' : . . . •. • . t 

tion personnel (Wetmore, ms.). Unsuccessful introduction. No speci- 
•1 ■ • 1 . 

men record. 

Thespesia populnea (L.) Sol. Seed planted on East and Tern by Tanager Ex¬ 

pedition personnel in 1923 (Wetmore, ms.); unsuccessful introduction. 

No specimen records. 

Guttiferae 

Calophyllum inophyllum L. Seed planted on East and Tern in 1923 by Tanager 

Expedition personnel (Wetmore* ms.); unsuccessful introduction. No 

specimen records. 

Frankeniaceae 

*Frankenia grandifolia C. and S. Specimen known from Tern only. Herbst 

1217 (USNM). 

Lecythidaceae 

Barringtonla asiatica (L.) Kurn. Specimen from Tern only. Svihla (BPBM) 

A single leaf only. 

Apocyfcaceae 

*Plumeria obtusa L. Specimen only from Tern. Lamoureux 1650 (BPBM) 

Convolvulaceae 

Ipomoea pes-caprae (L.) Sw. Specimens from East and Tern. Gaum 91 (BPBM); 

Lamoureux 1658 (BPBM); Rainwater (BPBM); Long 2509 (UH). 



Boraginaceae 

Tournefortia argentea L. f» Specimens from East, Tern* Trig, and Whale-Skaie. 

Lamoureux 1653 (BPBM); Rainwater (BPBM)} Long 2463, 2487, 2489, 2503 

(UH); and Amerson 13, 14 (USNM). 

Solanaceae 
t 

*Solanum lycopersicum L. Known only from Tern. No specimens collected. 

Goodeniaceae 

Scaevola taccada (Gaertn.) Roxb. Specimens from East, Tern, Trig, and 

Wgale-Skate, Lamoureux 1656 (BPBM); Rainwater (BEBM); Long 2462, 

2475 (UH). 

Campositae 

Conyza bonariensis (L.) Cronq.. Specimens only from Tern. Lamoureux 1655, 

1665 (BPBM); Long 2497 (UH). 

*Lactuca sp. Known from Tern. Blooming plant observed by Richardson (1954b: 

73) on 18 December 1953- No specimen records. 

*Pluchea odorata (L.) Cass. Specimens only from Tern. Known from East in 

1953. Lamoureux 1657, 1672 (BPBM); Rainwater (BPBM); Svihla (BPBM); 

Long 2510 (UH). 

*Sonchus oleraceus L.. Specimens from Tern and East. Lamoureux 1664 (BPBM); 

Svihla (BPBM); Long 2500 (UH); and Amerson 15 (USNM). 



C.R. Long 
1955- 

Addenda to the Report of C. D. Hackman, February - March ATF, 1964. 
Plants. 
Enderbury Island 
February 27, 1964, Sida sp. - Sida fall ax Walp. or close. The Sida specimens 
collected from the Phoenix Islands are partially indistinguishable from 
Sida cordlfolia L. and Sida fallax Walp. A nomenclatorial change or a 
new taxa may be indicated. 
Cordia sp. - probably Cordia subsordata Lam. but possible Cordia sebestena L. 
Dodder sp. - Cassytha filiform!s L. . 

4 

February 28, 1964 - ?’grass is quite small and easily overlooked” - 
Eragrostis whitneyi Fosb. Var. 

Canton Island 
March 2, 1964 - Scaevola taccada or Scaevola finitescens (Mill.) Krause for Scaevola 
sp. The former name is the oldest which may be applied to material r.nmmonly cal 1 pd 
frutescens by most authors. However, the Scaevola in the Phoenix and Line Islands 
varies from the Scaevola found to the north and new taxa are indicated with the 
proper nomenclatorial changes.-11 several clumps of the species ,of grass we had 
discovered near the lagoon on Enderbury"- Eragrostis whitneyi Fosb. var. There are 
two varieties of this speeias. 

Jarvis Island 
March 14, 1964 
Sida sp.-Sida fallax Walp. - .see above February 27 note 
Boerhaavia sp. -B . diffusa L. var. tetrandra Heimerl. - but the status of these 
color variations also noted on Hull Islnad indicate new taxa. 
Portulaca sp. - Portulaca lutea Sol. 

March 15, 1964 
"The small bunchgrass-" - Eragrostis whitneyi Fosb. var. 
"ragweed plant-" - Chenopodium ambrosioides L. 

Illustrations: -7. Cordia subcordata Lam.; 6. Portulaca lutea Sol.; 
5. Lepturus repens (Forst.)R.Br.; 4. Digitaria pacifica Stapf.; 5- Sida 
fallax Walp.; 2. Tribulus cistoides L.; 10. Euphorbia prostrata L.; 11. 
Cenchrus echinatus L.; 12. Cynodon dactylon (L.) Pers.; 15. Setaria 
yerticellata (L.) Beauv.; l4. Triumfetta procumbens L.; 15. Sesuvium portulacastrum L 
16. Messerschmidtia argentea (L.f.) Johnston; 17. Cassytha filiformis L.; 
18. Ipo^Q^Q- indica (Burn, f.) Merr.; 19. Eragrostis whitneyi Fosb. var.; 
21. Chenopodium ambrosioides L.; 22. Eragrostis whitneyi Fosb. var.; 24. Suriana 
maritlma L.; 25. Heliotropium annomalum H. and A.; 26. Scaevola taccada 
27. Acanthaceae (we are having difficulty keying this to genus and species level- 
it is not grown in Hawaii and may have been introduced from the southwest Pacific 
area); 28. Polypodium scolopendrim Burm. f. 

C.R. Long 
Research Curator 
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Index to Thrum's Hawaiian Annual 

References Pertaining to Subjects of Interest 
To the Pacific Program 

Comp, by RBC - Jan. 1969 

Thrum, T. G. Comp. 1875• Hawaiian Almanac and Annual for 1875- 
[Pac. Comm. Advertiser] Honolulu, 46 pp. 

No information. 

Thrum, T. G. comp. 1875. Hawaiian Almanac and Annual for 1876. 
[Pac. Comm. Advertiser] Honolulu 64 pp. 

s p.10 "Hawaiian Registered Vessels" 
ip.12-23 "Chronological Table of Important Events" 

< p. 19 [Origin of Akamai] 
'p. 21 Palmyra - taking possession of for Hawaiian Gov't. 
jp.28 "Casualties of Shipping connected with the port of Honolulu.. 

for 1875" Enderbury - fMarianne Nottebohm returned for repairs] 

(pp. 40-44- - H. L. Sheldon "Historical Sketch of the Press of Honolulu" 
[gives information on periods of publication of Honolulu 
papers that might have articles dealing with our area. p. 4l 
The Polynesian - Ran intermittently from 6 June l84G through 
Feb. 1964. p. 42 Pacific Commercial Advertiser - from 1 July 
1855 through this annual and continuing - p. 42-43 Hawaiian 
Gazette - Weekly from 21 Jan 1865 through 1875 and continuing. 

Thrum, T. G- Comp. 1876 Hawaiian Almanac and Annual for 1877. 
Thrum and Oat, Honolulu. 62 pp. 

\ p. 10 "Hawaiian Registered Vessels" no other info of interest 

Thrum, T. G- comp. 1877?. Hawaiian Almanac and Annual for 1878. Centennial 

Issue. 
Thrum and Oat, Honolulu. 56 pp* 

ip. 25 "Hawaiian Registered Vessels” 
It). 55-56 "Casualties of Shipping Connected with, the Port of Honolulu 

- fir 1876 and 1877- 

[Fleet ford] 

Thrum, T. G. comp. [1877] [?] Hawaiian Almanac and Annual for 1879- 
T. G. Thrum, Honolulu. 70 pp. 

. * d 

/ p. 39 "Hawaiian Registered Vessels” 
J pp. Hl-58* Dole, S.B. "List of Birds of the Hawaiian Islands" 

pt 68-69 nCasualties of Shipping Connected with the Port of 

Honolulu, 1878” 
[no ships from our area] 

I ■ • ii ■ 
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Hawaiian Annual Index - cont. 

Thrum, T. G. comp. 1879* Hawaiian Almanac and Annual for 1880. 
T. G. Thrum, Honolulu 76 pp. 

^ p. 39 "Hawaiian Registered Vessels" 
\ p. 7^- "Casualties of Shipping Connected with the Port of Honolulu 

1879 
Fanning - "Vivid" 

Thrum, T. G. comp. 1880. Hawaiian Almanac and Annual for l88l. 
T. G. Thrum, Honolulu 72 pp. 

/ P- 55 "Hawaiian Registered Vessels" 
p. 60 "Casualties of Shipping Connected with the Port of Honolulu, 1880. 
Vostok "Tokatea" 

Thrum, T. G. comp. 1881. Hawaiian Almanac and Annual for 1882. 
T. G. Thrum, Honolulu 84 pp. 
P* 31-36 "Marine Casualties for the Hawaiian Islands" 

no info. 
} P- 55 "Hawaiian Registered Vessels" 
^ p. 70 "Casualties of Shipping Connected with the Ports of the Hawaiian 

Islands, l88l. 
- no info. . * 

Thrum, T. G. comp. 1882. Hawaiian Almanac and Annual for 1883. 
T. G. Thrum, Honolulu 80 pp. 

J; p. 25 "Hawaiian Registered Vessels" 
J P* ^°-42 "Marine Casualties for the Hawaiian Islands [Cont. from the 

Annual for 1882]. 
- p. 41 Wake "Moi Wahine" 

French private Shoals "Daniel Wood" 
p* 63- 55> ''CasuaIti'e's oJHSElpping connected with Ports of the Hawaiian 

Islands, 1882 
- no info. 

Thrum, T 
T. 
PP 

jp. 

NJ 

P 
36 

1 G. comp. 1883. Hawaiian Almanac and Annual for 1884. 
G. Thrum, Honolulu 82 pp. 

• 34-38 "Marine Casualties for the Hawaiian Islands" [cont. from 
1883 Annual] 

35 Howland "Arno" - 1864 
36 Howland "Monsoon" - 1865 
36 Howland "Kathay" - 1866 

Enderbury "Golden Sunset" - 1866 
Baker *'Mattre Banks" - I869 
Baker "Lorenzo" - 1869 
Baker "Robin Hood" - 1869 
Howland "Morning Star" - 1869 

"Saginaw" - 1870 
_ "Liebig" - I87O 
Jar..yis "Kamaile" - 1871 
Baker "Napier" - I87I 
Baker "Royal Saxon" - I87I 

Starbuck "Sea Breeze" - I87I 
Enderiurv "Coringa" - 1873 

"Marriane Nottebohm" - 1875 
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Hawaiian Annual Index - cont. 

i p. 4-5 "Hawaiian Registered Vessels" 
/p. 48-49 "Casualties of Shipping Connected with Ports of the Hawaiian 

Islands, 1883" 
- no info. 

Thrum, T. G. comp. 1884. Hawaiian Almanac and Annual for 1885* 
T. G. Thrum, Honolulu 92 pp. 

jpp. 68-69 "Marine Casualties for the Hawaiian Islands for 1884" 
- no info. 

Ip. 8l "Hawaiian Registered Vessels" 

Thrum, T. G. comp. 1885• Hawaiian Almanac and Annual for 1886. 
T. G. Thrum, Honolulu 90 PP: 

J p. 23 "Hawaiian Registered Vessels" 
Jp. 65 - Nihoa [under - "Retrospect of the Year 1885"] 
Jp. 67-68- " Marine Casualties, Hawaiian Islands, 1885" 

- no info. 

/ 

Thrum, T. G. comp. 1886. Hawaiian Almanac and Annual for*1887* 
T. G. Thrum, Honolulu 100 pp. 
^ . 25 "Hawaiian Registered Vessels" 

■p. 65 "Annexation of O.cean JTsLand" 
p. 87-89 "Marine Casualties, 1885-86." 
p. 88 Ocean "Dunnotta Castle" 

Thrum, T. G. comp. 1887. Hawaiian Almanac and Annual for 1888. 
T. G. Thrum, Honolulu 100 pp. 

J p. 25 "Hawaiian Registered Vessels" 
Ip. 62 Nihoa [under "Table of Important Hawaiian Events"] 
p. 65-67 ^Marine Casualties, Hawaiian Islands, 1887" • 

Midway "General Siegel". 

Thrum, T. G. comp. [1888] ? Hawaiian Almanac and Annual for 1889* 
T. G. Thrum, Honolulu 110 pp. 

ip. 26 "Hawaiian Registered Vessels" 
J pp. 76-81 "Brief History of the Steam Coasting Service of the 

Hawaiian Islands" 
pp. 81-84 "Casualties of Shipping Connected with the Ports of the 

Hawaiian Islands, 1887-8. 
\ p. 82 Fanning; "Jennie Walker" 
ip. 84 Malden "Hermann, Virgo" 

Thrum, T. G. comp. 1889. Hawaiian Almanac and Annual for 1890. 
T. G. Thrum, Honolulu 126 pp. 

\p. 23 "Hawaiian Registered Vessels". 
7pp. 66-79 "Hawaiian Maritime History". 

’p. 73 LisiansIkL "Holder Borden" -[Island then known as "DrakeTs Island] 
Ip. 78 Baker".uarvis "Liholiho" (History of ManuokawaJ: on same page) 
^ p. 103 [Another “Sfemai ] 

Thrum, T. G. Comp. 1890. Hawaiian Almanac and Annual for 1891* 
T. G. Thrum, Honolulu 170 pp. 
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Hawaiian Annual Index - cont. 

ip. 35 "Hawaiian Registered Vessels” 
s p. 125-133 ”Hawaiian Maritime History, Part II” 
/p. 126-130 "Hettie Merrill” 
ip. I3O-I3I "Kalama" 
vp. 131 ”Odd Fellow” 
/p. 131-132 ”Marilda” 

Thrum, T. G. comp. 1891* Hawaiian Almanac and Annual for I892. 
T. G. Thrum, Honolulu 154 pp. 

. ^ p. 40 "Hawaiian Registered Vessels" 
Ho other information 

Thrum, T. G. comp. 1892. Hawaiian Almanac and Annual for 1893* 
T. G. Thrum, Honolulu'150 pp. and 1-8 pp. addenda 

^ p. 36 "Hawaiian Registered Vessels” 

Thrum, T. G. comp. 1893- Hawaiian Almanac and Annual for 1894. 
T. G. Thrum, Honolulu 162 pp. 

i p. 7 Hihoa 
J p. 31 "Hawaiian Registered Vessels" 
ip.. 135 "Casualties in Retrospect for 1893 PP* 130-137* 

^Palmg^ "Lady Lampson" 

Thrum, T. G. comp. 1894. Hawaiian Almanac and Annual for 1895* 
T. G. Thrum, Honolulu 166 pp. 
p. 31 "Hawaiian Registered Vessels" 
p. 136 "Hecker Island and Pacific Cable" in Retrospect for 1894, 

pp. I3O-I39. 

Thrum, T. G. comp. 1895* Hawaiian Almanac and Annual for 1896. 
T. G. Thrum, Honolulu 177 PP* 
p# 31 "Hawaiian Registered Vessels" 

Thrum, T. G. comp. 1896. Hawaiian Almanac and Annual for 1897* 
T. G. Thrum, Honolulu 180 pp. 

ip. 47 "Hawaiian Registered Vessels" 

Thrum, T. G. comp. 1897* Hawaiian Almanac and Annual for 1898. 
T. G. Thrum, Honolulu 199 PP* 
p. 165-166 "Islands comprising the Hawaiian Republic" 

[most leewards, Palmyra] 

Thrum, T. G. comp. 1898. Hawaiian Almanac and Annual for 1899* 
T. G. Thrum, Honolulu 203 PP* 
PP* 55“69 "Chronological Table of Important Hawaiian events" 

^p. 63 Palmyra [shipwreck] 
p. 65 Hecker [possession taken] 
p. 66 ^ench Frigate Shoal [possession taken] 
p. 175-l7or™^Hawaiian Reg'istered Vessels" 

Thrum, T. G. comp. 1899* Hawaiian Almanac and Annual for 1900. 
T. G. Thrum, Honolulu 195 PP* 
p. 48 "Hawaiian Registered Vessels" 
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Hawaiian Annual Index - cont. 
; 

Thrum, T. G. comp. 1900. Hawaiian Almanac and Annual for 1901. 
T. G. Thrum, Honolulu 210 pp. 
Henshaw, H. W. pp. 132-14-2 "Introduction of foreign birds into the 

Hawaiian Islands with notes on some of the introduced species" 
p. 176 "Shipping Casualties" in "Retrospect for 1900" 

Ia^san? "McNear" 

Thrum, T. G. comp. 1901. Hawaiian Almanac and Annual for 1902. 
T. G. Thrum, Honolulu 214- pp. 
p. 37 "Hawaiian Registered Vessels" 

i PP* 4-3-54- "History of the House of H. Hackfeld and Co." 
la^san^ - p. 5 

Thrum, T. G. comp. 1902. Hawaiian Almanac and Annual for 1903* 
T. G. Thrum, Honolulu 202 pp. 
pp. 154--155 "Marine Casualties" in "Retrospect for 1902" 

l^san^ - "Ceylon" ' 

Thrum, T. G. comp. 1903* Hawaiian Almanac and Annual for 190^-• 
T. G. Thrum, Honolulu 24-7 PP* 
p. 29 "Vessels documented in the District of Hawaii, June 30> 19^3•" 

Midway 
r ' pp. 203-204- "Marine Casualties" in "Retrospect for 1903" 

French Frigate Shoals "Conetable de Richmont" . 
Midwa^ "Julie E. Whalen" 

Thrum, T. G. comp. 1904-. Hawaiian Almanac and Annual for 1905. 
. T. G. Thrum, Honolulu 207 PP* 
V p. 28 "Vessels permanently documented in the District of Hawaii, Kune 

30, 1904-" 

Thrum, T. G. comp. 1905* Hawaiian Almanac and Annual for 1906. 
T. G. Thrum, Honolulu 225 PP* 
p. 66-74- "Extracts from an ancient log" 

(p. 70 jjaka 
p. 189-198 "Shipping Casualties" in "Retrospect for 1905" 

Palmyra "Lavinia" 
laysan "C. Kennedy" 

. , c.ffor "C.L. Woodbury" 
"Victor" 
"Sabonis" 

i 

Thrum, T. G. comp. 1906. Hawaiian Almanac and Annual for 1907- 
T. G- Thrum, Honolulu 215 pp. 

/pp. HI-115 "Marine Casualties for 1906" 
Midway "Mongolia" 

Thrum, T. G. comp. 1907. Hawaiian Almanac and Annual for 1908. 
T. G. Thrum, Honolulu 219 PP* 

/p. 3o-37 "Record trips between Hawaiian and distant ports" 
[Jarvis] 

ypp. I8I-I82 "Shipping, Casualties" in "Retrospect for I907" 
Midway "Carollton" 

5 also xerox p. (9) [Pacific Guano & Fertilizer Co. all] 



Hawaiian Annual Index - cont. 
i 

Thrum? T. G. comp. 1908. Hawaiian Almanac and Annual for 1909* 
T. G. Thrum, Honolulu 214- pp. 

% )• pp. 177-178 ’’Marine Casualties” in ’’Retrospect for I908” 

Thrum, T. G. comp. I909* Hawaiian Almanac and Annual for 1910* 
T. G. Thrum, Honolulu 2l6 pp. 

/pp. I76-I78 ’’Shipping Casualties” in ’’Retrospect for 1909" 
Pearl and Hermes [Rescue of stranded Japanese] 

Thrum, T. G. comp. 1910. Hawaiian Almanac and Annual for 19H* 
T. G. Thrum, Honolulu 20k pp. 

-p. 175- ’’Bird Poachers” [Laysan] 
' <pp. 176-177 ’’Shipping Casualties1, [Both in ’’Retrospect for 1910 

Thrum, T. G. comp. 1911* Hawaiian Almanac and Annual for 1912. 
T. G. Thrum, Honolulu 204- pp. 

/pp. 151-152 ’’Shipping Casualties” in ’’Retrospect for 1911” 

Fanning 
Thrum, T. G* comp. 1912. Hawaiian Almanac and Annual for 1913* 

T. G. Thrum, Honolulu 209 PP* 
/pp. 4-7-62 ’’Honolulu’s share in the Pacific whaling industry of 

by-gone days. [see p. 4-8 for Wilmington and Liverpool Packet 

in 184-5] || 

■> pp. 63-68 ’’List of Honolulu Whalers, with their annual catches 
/ p. 176-177 ’’Shipping Casualties” in ’’Retrospect for 1912” 

Fai 

( 
Thrum, T. G. comp. 1913. Hawaiian Almanac and Annual for 1914-. 

T. G. Thrum, Honolulu 252 pp. ff 
pp. 216-217 ’’Shipping Casualties” in ’’Retrospect of 1913 

Tnrum, T. G. comp. 1914-. Hawaiian Almanac and Annual for 19^5* 
T. G. Thrum, Honolulu 203 PP* 
Lydgate, Rev. J. M- pp. 133“B4-4- ’’Wrecks 

French Frigate Shoals, 13 Mar. 1859 
14- Apr. 1867 

Lavs.; 
Lisianski 

? 

? 
10 Oct. 1903 
3 Mar. 1905 

Pearl and Hermes 
Midwa; 

Kure 

26 Apr. 1822 
16 Nov. 1886 

22 Oct. 1903 
28 Dec. 1906 
16 Sept. 1906 
9 June 1937 

24- Sept. 184-2 
29 Oct. 1870 
15 July 1886 

to the North-West 
’’South Seaman” 
’’Daniel Wood” 
’’Rebecca” 
[Several years ago" 
’’Conetable de Richmont” 
"C. C. Kennedy" 
"Neva" 
’’Holder Borden” 
"Konohasset" 
"Wanderer" 
"Pearl and Hermes" 
"General Siegel” • 
’’Wandering Minstrel" 
’’Julia E. Whalen” 
"Carrollton” 
"Mongolia" 
"Gledstanes” 
"Parker" 
"Saginaw" 
"Dunnotter Castle" 



Hawaiian Annual Index - cont. 

y 

Thrum 

/ 

Thrum 

✓ 

Thrum 

Thrum 

Laysan - see for Ceylon 

pp. 175-176 "Marine Casualties" in "Retrospect for 1914-" 

T. G. comp. 1915- Hawaiian Almanac and Annual for 1916. 
T. G. Thrum, Honolulu 202 pp. 
pp. 165-166 "Marine Casualties" in "Retrospect for 1915” 

Laysan ["O.M. Kellog survivors there1] 

T. G. comp. 1916. Hawaiian Almanac and Annual for 1917* 
T. G. Thrum, Honolulu 205 PP* 
pp. I77-I78 "Marine Casualties" in "Retrospect for 1916" 

T. G. comp. 1917* Hawaiian Almanac and Annual for 1918. 
T. G. Thrum, Honolulu 201 pp. 
p. I67-I68 "Marine Casualties" in "Retrospect for 1917” 

French Fripute Shoal* "Churchill" 

T. G. comp. 1918. Hawaiian Almanac and Annual for 1919* 
T. G. Thrum, Honolulu 179 PP* 
p. 14-6-14-7 "Shipping Mishaps" in "Retrospect for 1918" 

"Annie Larsen" 
"Baxter" 
"John Murray" 
"Ysabel May" 

Malden,, 

Chrifijtoaas 

e 



Bryan, E« H,, Jr, 1942 
American Polynesia and the Hawaiian Chain* 1-253# Honolulu 

Dawson, E, Y# 1959* 
Changes in Palmyra Atoll and Its Vegetation Through the Activities 
of Man, 1913-31958, Pacific Naturalist 1(2): 1-51* 

Posherg, P, R# 1949* 
Atoll Vegetation and Salinity, Pacific Science 3 (1)* 89—92, 

Hutchinson, G« E, 1950* 
The biochemistry of vertebrate excretion. Am* Mus, Nat, Hist, Bull, 

(96: 1-554.) 
r*'— 

Sachet, M,—H, 1962, 
Flora and Vegetation of Cliperton Island, Proe, Calif, Acad, Soi, 
31 (10)* 249-307. 

✓ 

Rilkes, C, 1845* 
Narrative of the United States exploring expedition, 1838—1842, 
Philadelphia, 
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Some Marine Algae from Canton Atoll- 

'ey 

E. Yale Dawson 

The following annotated list has resulted from an examination of a 
collection of algae made during the first part of February, 1958, by Dr. 
and Mrs. Otto Degener on Canton Atoll in the Phoenix group. Only the 
green. Drown, and red algae are treated here, inasmuch as a rather large 
series of Cyanophyta has been identified by Dr. Francis Drouet and is ac¬ 
counted in Bulletin No. 64. 

With the exception of about a dozen snecies mentioned by Degener & 
Gillaspy (1955) on the basis of determinations by M, S. Doty, this is the 
xirso floristic list of which I am aware of the marine vegetation of 
Canton Atoll, or of any island in the Phoenix group. Accordingly, these 
•records supplement and extend our knowledge of central -Pacific atoll 
iioras derived from such reports as have appeared in recent years for the 
Marshall, Gilbert, and Line Islands(cf. Taylor 1950, Dawson, Aleem & 
Halstead 1955, Dawson 1956, 1957, Moul 1957). 

The specimens are cited according to Degener collection numbers. 
The first set of specimens, all of which are liquid preserved, has been 
deposited in the Herbarium of the University of California, Berkeley. 

CHL0H0PHYTA 

Enteromorpha clathrata (Roth) J. Ag. 24841. 

Enteromorpha sp. 24863. This appears to agree with what Chapman 
has called E. clathrata var. pumila (Aresch.) Chapm. from New 
Zealand. 

Enteromorpha kylinli Bliding 24763; 24764; 24739; 24849? 

Ulvella lens Crouan 24843a, growing on Caulerpa serrulata. 

Cladophora fascicularis (Mert) Kutz. 24717. This material, about 
1-f cm. tall, is in good agreement with Borgesen's illustrations 
of specimens both from Mauritius and the West Indies. The 
specimens are much smaller in height than many West Indian ones, 
but agree in cell size and form. 

Cladophora flexuosa (Griffiths) Karv, 24852. The specimens show 
such close accord in size, habit, branching and cell form with 
this tropical Atlantic species as to be referable here with 
reasonable certainty. The similarity to Vickerfs illustration 
of the species from Barbados is especially striking. The plant 
is reported from Australia, but apparently not from the central 
Pacific. 

Contribution from the Beaudette Foundation for Biological Research 
Solvan. Camxomia. 
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c'oyoi ia cavernosa (Forrsk.) Bor 
24659; 24665* 

24724; 24735; 24332; 

Boodlea ccnrposita (Harv.) Brand 247lob; 24719* * The latter speci- 
men represents a lax form and bears much sterile Ceramium 

■U—r.i n . .1 - I 

gracillimum v. byssoidcum. 

Cladopnoropsis gracillimum Dawson 24753. These are in good agree¬ 
ment in structure, but are slightly coarser than either the 
Mexican type or material from Arno Atoll, Marshall Islands, and 
much coarser than Eniwetok material. The colony is quite com¬ 
pact and the filaments densely arranged in a rather erect fashion* 
The exceedingly long cells and thick, stratified walls are dis¬ 
tinctive. Number 24781 is still coarser, up to 140 y. in diam¬ 
eter in some places, although mostly about 125 Seme of the 
walls are up to 20 u thick. This would seem to be a particu¬ 
larly robust-form of this generally slender species. 

Cladophoropsis, sundanensis Reinbold 24715* This is very much like 
material from Palmyra Island, forming rounded, compact colonies 
as reported from there. The filaments are about the same size 
or tending to be slightly larger. 24826a, growing in a turf with 
Jania tenella, has filaments 70-100 u in diameter. 24747 is a 
very young colony compacted with Lyngbya filaments. 24766 shows 
the characteristic nub-spherical clumps, but the cells are very 
long. 24820 has filaments 100-130 u in diameter. 24846 is a 
darker colored form with somewhat snorter cells than other ma¬ 
terial from this area. It may be a distinct entity, but points 
of distinction are not clear. 

Derbesia attenuata Dawson 24572a. Well developed, typical ma¬ 
terial, on TurbInaria. 

Caulerpa racemosa var. peltata (Lamx.) Eubank 24713; 24716; 
2475oa7 2^37; 2433171^45; 24361; 24864. 

Caulerpa racemosa var. turbinata (J. Ag.) Eubank 24784. 

Caulerpa serrulata (Forrsk.) J. Ag. emend. B6‘rg. 24751; 24756; 
~l$rf52; 24843. 

Caulerpa urvilleana Mont. var. 24840; 24842. 

Bryopsls pennata Lamx. 24731; 24743 (Cn Turbinaria); 24322a; 
24837; 24850. Unilateral branching is especially prominent and 
consistent in this last collection. 

* 

The following identifications and notes on Codium are 
provided by Dr. Paul C. Silva, University of Illinois. 

Codium ovale Zanard. 24746; 24740. This latter collection is a 
mixture of two species growing in intimate association: C odium. 

. . ovale and a member of the C. arahicum complex. The known range 
of‘c7 ovale has now been extended beyond the type locality 
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(New Guinea) to include Kvajalein, Majuro and Canton islands. 
The adherent Codium, is somewhat more cerebriform than is 
usual for C. arablcum, but anatomically it clearly reveals 
its relationship to the C. arabicum complex. 

Codium geppil 0. C. Schmidt 24714; 24570; 24788; 24821; 24351; 
24825- These are very similar to the type collection. In the 
Indo-Pacific region a member of the C. arabicum complex and one 
of the C. geppii complex are always found as an integral part 
of the biocoenosis of coral reefs. In the Atlantic a similar, 
but less constant, relationship holds: an adherent form, 
referable to the C. intertextum complex, is invariably present 
on coral reefs, while a repent form, referable to the C. repens 
complex, is found only on certain islands. 

Halimeda:fragilis Taylor 24774. 

Halimeda micronesica Yanada 24768. A good specimen 6-7 cm. tall. 

Halimeda opuntia (L.) Lamx. 24771. 

PHAEOPHYTA 

Ectocarpus indlcus Sonder 2483c. Good material on Turbinaria 
with very long plurilocular sporangia often to 200 u or more. 

Sphacelaria furcigera Ku 24754 (on old Turbinaria); 24752b. 

Sphacelaria sp. 24723a. This may be a tropical form of S. sub¬ 
fuscs. Setch. & Gard. The specimens have propagulae like S. 
furcigera, but many of them are trifurcate rather than bi~ 
furcate. Plurilocular sporangia, -however, are dominant on this 
material. 

Dictyota friabilis Setchell 24845a; 24828; 24859; 24862; 24868. 
This latter collection is almost without doubt like the type 
from Tahiti. 

Dictyopteris repens (Okam) Borg. 24752 (small amount). 

Pocockiella papenfussii Taylor 24824. 

Pocockiella variegata (Lamx.) Papenf. 24765. 

Turbinaria ornata (Turn.) J. Ag. 24783. 

Turbinaria trialata (j. Ag.) Kutz. 24721. 

BHODOPHYTA 

Gelidtum pusilium (Stackh.) Le Jolis 24736. Typical, small, 
cystocarpic material 3-4 mm. tall. 
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Pterocladia sp. 24/42; 24755* These tetrasporic and cystccarpic 
materials are well developed, over 2 cm. tall, and pinnately 
branched much as in Pterocladia nana Okam. from southern Japan 
and Formosa. They may be referred provisionally to that 
species, but additional Pterocladia collections from the cen¬ 
tral 'Pacific, such as at Palmyra. Island where one is reported 
from intestinal contents of fishes (Dawson, Aleem and Halstead, 
1355) are needed to enable us to interpret more satisfactorily 

• the occurrence of this genus. 

Gelidiella rigidiuscula (Gruncw) J. Feldmann 24737- This richly 
fertile material has the stichldia and branching much as in G. 
acerosa, but is smaller in size; 300 ]i down to 120 ji in the 
ultimate branchlets. This is in agreement with the discussion 
and key in Feldmann (1931) of G. rigidiuscuTum from Ceylon, 

"for which reproduction is not reported. ,Tne size and habit are 
much like G. hancockii from the Gulf of California, but that 
species has" cylindrical tetrasporangial stichidia on short 
lateral branchlets rather than acute, bulbous, terminal ones as 
in the present material. This disposition seems justified 
awaiting the report of fertile material from Ceylon for com¬ 
parison. 24838 (with some Herpesiphonia secunda); 24759 
(tetrasporangial); 24832a (seme growing with Dictyosphaeria); 
24789. The tetrasporangial stichidia in this collection are 
so abundant as to terminate almost every branch. 

Gelidiopsis intricata (C. Ag.) Vickers 24728; 24357a. 

Jania capillacea Harv. 24857- 

Jania micrarthrodia Lamx. 247ola (cystocarpic); 24737a (with 
Gelidiella rigidiuscula); 24860. 

Jania tenella Katz. 24826 (in mixture); 24822 (a Questionable 
form with very abundant conceptacles). 

Eypnea esperl Bory? 24730; 24854. These specimens have the tet¬ 
rasporangial sori in part at first unilateral on 'the branches, 
causing some distortion. Later they may fill in all around. 
They are similar in this character to specimens' reported and 
illustrated by Setchell as H. nidiflca J. Ag. from Tahiti. 

/ 

Gracilaria sp. 24866. This may be the plant described as 
Corallopsis reptans Weber van Bosse, from the Kei Islands. 

Lomentaria sp. 24864b. 

Ceramium clarionensis Setch. & Card. 24730b. 

Geranium equisetoides Dawson 24864a. These are in good agree¬ 
ment with Pacific Mexican specimens. 

Ceramium graclllimum var. byssoideum (Harv.) G. Mazoyer 
2476Va~(with Caulerpa racemose v. turbinata); 24730a ( 
lax form); 245o4; 253*4Jo. 

24716a. 
a very 

• I- • V 
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Ccranium va gab unde Dawson 24843c. This material is somewhat 
~ more slender than Ehiwetok specimens and has nodal bands 

more like those of the material reported from Isla San Bene- 
dicto, Mexico,, yet the agreement is generally satisfactory. 
Growing with Caulerpa serrulata. 

Cer; p. 24840a. Fertile )ar- tetrasporangial material app< 
ently near C. personatum Setch. & Card. The agreement is good 
except that the descending appendages within the axial cells 
were not observed. The tetrasporangia are at first abaxial, 
then whorled and involucrate. Growing with Caulerpa urvil- 
leana. 

Griffithsla sp. 24864c, sterile. 

Herposiphonia secunda (Ag.) Ambronn 24733 (richly developed); 
' 24805;.24829 (richly developed); 24834. 

Beterosiphonia wurdemannii var. laxa Borg. 24748 (mixed with 
Herposiphonia); 24741 (in mixture); 24854a (on old Turbinaria); 

’ 24853. R"' 

The following determinations and notes on 
Polysiphonia are provided by Dr. George J. Hollenberg 

of the University of Redlands, California 
1 

Polysiphonia ferulacea Suhr 24866a. This determination is 
probably correct if Tseng, Cribb and others have been correct 
in their identifications of Pacific specimens. It should be 
considered tentative, however,-until male plants are found. 

Polysiphonia flaccidissima Hollenberg 24867- This determination 
is probably reliable although the segments are shorter (l.O- 

1.5 diameters) and the trichoblasts are not well developed and 
with tapering tips. 

Polysiphonia mollis Hook. & Harv. ?? 24823- This identification 
is doubtful because of (l) small size; (2) obvious sympodial 
branching; (3) very long, continuous tetrasporangial branches. 

Laurencia nana Howe 24761. The cortical cells are of the non¬ 
palisade type, although an error occurs in expressing this in 

Dawson 1957> p. 124. 
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Peter Marshall 

Binion Amerson 

« 

‘ ' Determinations of grasses of Peter Marshall and Binion Amerson 

« 

determined by J* R. Swaller^. 

Enderbury Island 

6. Digitai^a pacifica Stapf 

7. Unknown 

Howland Island 

7. Digitaira pacifica Stapf 

8. possihly Lepturus 

Baker Island 

1. Digitate pacifica Stapf 

10. possibly Lepturus 

11. Lepturus repens (Forst.) R. Br. 

French Frigate Shoals, East Island, June 8, 19^3 

Setana verticillata (L.) Beauv. 

French Frigate Shoals, East Islands, June 9, 19^3 

Lepturus repens (Forst.) R. Br. 

Setafira verticillata (L.) Beauv. 
* 0 

French Frigate Shoals, Whale-Skate Is*. June 13 > 19°3 

Lepturus repens (Forst.) R. Br. 

Pearl and Hermes Reef, Southeast I., June 21, 19^3 

Era.gr ost is variabilis (gaud) Stend. 

Setaria verticilliata (L«) Beauv. 



Cynodon dactylon (L.) Pers. 

Pearl and Hermes Reef, South north Island, June 25, 19^3 

Lepturus repens. (Forst) R* Br. 

Enderbury Island 
V * 

1. Messerschmidia argentea (L.f) Johnst. 

2. Sesuvium protulacastrum L. 

k. Cassytha filiformis L. 

5. possibly Portulaca lutea Sol. 

8. Truimfetta procumbens Forst. f. 

9. Closest to Sida falqiux ¥alp. 

10. Cordia subrordatjy Lam. 

! 
11. possibly Mayaceae 

V q 
12. Ipomoea Luta "(Schlecht.) Don 

r- ' 

Baker Island 

2. Portulaca oleracea L. 

5. Phyllanthus amarus Schum. and Th. (P.niruri L.) 

6. probably Euphorbia herta L. 

7. closest to Sida fall$x Walp. 

8. Triumfelta p8gcumbens Forst. f. 

12. Boerhavia diffuij^L. 

Pearl and Hermes Reef, Southeast Island, June 21, 19^3 

Sesuvlum portulacastrum L. 

possibly Scaevola 

Scaevola sericea Vobl. [(:S fructescens (mitter) Krauses- 

is controversial)]• 
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possibly Luffa operculata (L.) cogn. 

Solarium nelsonii Duval 
* 

Boerhavia diffuca L. 

Tribulus cistoides L. 

Pearl and Hermes Reef, North Island, June 25, 19^3 

Amaranthaceae 

Achryonthes splendens Mart, yar 

Pearl and Hermes Reef, Seal Island, June 26, 1963 

Capparis spinosa L. var. Mariona (Jacq.) k. Sch. 

French Frigate Shoals, East Island, June 8, 1963 

Sonchus asper (L.) Hill (but doubtfully distinct from S. olerceus L.) 

Closes to Chenopodium sandwicheum Moq in DC. 

T ibulus cistoides L. 
r 

Boerhavia diffusa L. 

Messerschmidia argentea (L.f.) Johnst. 

possibly Portulaca (or ? Amaranthaceae). 

French Frigate Shoals, Whale-Skate Island, June 13, 19^3 

Closest to Chenopodium sandwicheum Moq. in DC. 

Tribulus cistoides L. 

Boerhavia diffusa L. 

Messerschmidia argentea (L.f.) Johnst. 

♦ 

possibly Portulaca 

Howland 

2. Boerhavia diffusa L. 

k. Cordia subcordata Lam 

5- Tribulus astoides 

6. Coccoloba uvifera (L.) L. 

wm p 

-
.
W

*
-
-
-
A

 
,r. 

-
U

L
-
.
-
U

 **** , 
-
-
 

_
_

-
 

- 
■ 
J
.
_
_

_
_

I
 



if k“ftt fS#®* ft 
•i * ?„$■'- '■* *•••£ -*-' r fit. ,*' ,* -5' '.*'-*-1 lr. 

%T -Wf *^4w**5p%*#*- flW #!: Material** Lmmr& Eamii&a Xslat 

« r-_ ... T&W v& % fftyji Jk J -. ' 
Pi 

D,^ w * «* AJ'O®^ 

s./tr* ft }L ft C• ■' H i#Vlft’s,f "* T«ftft 

7JfcA» 
:%f ^ 
fXli ;fe# # '*¥-•■iiMn* 

i?v' •/*%. Xsy1 ^ 
Jjr Bffrtooyia 

igs 
Ho* 

/*Sl 
j)v^ 

u jr■ *t «<% ft jp-'T^* * » 
¥X-cI X if O'* j? 

%■ JESi# * 
|| i Ik .0* A* 

Pi # ■F jg? 
«t ft F*,* C- 

-?18 JL i J O * ^ 

4. 
t;. ✓ * 

Mo* 
Ho. 
Id. 

via. H v # 
ftir 

gppft . 
nyi ijtt-jy bWL. 

irxa Ho. 

Offtl t .e 

via 
li 
a., Bo. •«* f •* 

?o# 
% 
IL 

September f f J 4» >_* J* Firm 

I 4k 4^. ^ 

■iff w j 

.?*vf .<*%#?«*• 4 "!• AjrHk 4 fWi Vj^p X- W' W^XXsfc’ W V' 

aaxitae&fjt isijaii' 

? i*iA X wtf** 
Xi* 

“leaf 
WHte( 

mji 
«m 1 CMliftL i 

*wr » 1 J%ax $3| %!#- ? i l-f*\*9vWW b't> mCm, V-i * lifc l*mn 

Cytoiogioal 
CfrtoLoftie&l 

collect 1 :>n If o. in i?? i 
ftp f&M&A 

collection Ho* B*» vial 
So. 15 
m| 
Alls? A. 

r6teii,er 10* 11'n-, Lis Is?ns 

V 1 *1 "ft. ■ 4A'% ♦^Jicyg^B * c 
S toy os ** c 
v.y xo xv^o. en 
SceeirailA * ft '*r4» If W <*»wA 

Se t aO y o In j 

Sss^tQ'Ib t 
*5?^ S&4* fislH 
£jhft^ *** 

€Sj«# «g* jf&Atwf' 
*sm* 

ytoioglcal. 'kr -J 

H-4* *#4 X* JL* 

\iOJL 
wC«!r JX JL$ 

jp»'«i>* 
Ar . A. Mr 

/•* 
ftfH* 

B- 

yrm f ^ w '■j&'m* ***k( t£ &* ^ 
JL «w 

1# Li 11 I Llf-F * C ** XjT •*#/* ■) 

A# - yial 
sal eollec 
1 4% "1 |W%4» 4 
[to W- wfA»«ftV V v A 

L collect] y,» 

• VW %§&&£ 

^1 
-?T^ ♦ 

I* 

Stcyee 
dcyoa 

fl n rfinHWHat J JiV.jf %*** 
c 

,^4. <S .«rf ffjs 
'5- 'Xl V A 

1C. 

X V >•> X«a * ■ 
:. .'■• fc'vfl J4 

g%~i f4‘ 

ts l c^a 

>X, COl.L€ Jip* V JUUt* Jjs m * YidX 11 w « 

' A' X- i ffoyi V- "•«/ pl^X- action 
/ft *r«4 ft 
W » ^ V A,Ci X *» • 

i ■osn A.* vteX Ho. 

•*• XJ.* wj 
' ^ •*' 

#k«v ./"hi & tfTk'jfo f 

5 * jPX >'-•■•, *5f* 'v ft* . y. T py. "ft, ■!&-&* •$ *L 

f'»v, ,.t> At'y 

k ■£ »||fe W x J* 5d, hli: 
|-*w* faiht.tft jj%. 

M’V 1<# MWi: ft f%t ijt 
- « noa 



^\6 6^> f5 

Kfc« »* 
.'£■» IT XX* 

’‘a *ryf f .*n <$ 
4#* #P* *""* SBA37IO SOILS 

lief tf* 

J'J jp- SALUJE L2IISBB 

SEE 

* 
.*§■% 

L-o 



Th^ daiat+fr 

fk.l ' y> tZ . Sllci^firn, 

$ f "7/Lc^m^^ / * / to !*/£/> 

■ 

a! 

\ 

: 

;1 

•f^Z- 'ttoodl 

yijc. S**cJeJe^ 

AUUo^stSLC o/i 

l. 

/?££> 

Vo/ 

cQz*C4MJ&^c0 

Ho? S( o<4-<s^& 
-ir~ 

CAJ f/U. 

(lus<U4j\Jjn^ 

^ UU®^s&JtA (J< // €J~ UJX*S\£ 

S&iAaa GLo ~Y O ( a/01L 

(^JUaAA^ItW'^ y^\ c//tO<$ ^^CAZ£s1Srd<£^ , 

f (o Juve (? 66 

'Ho^i' I po^A 0_C B P e_3v' 0 $ p S S c 
S) 

■/// ' '/ 

u 

II 

(?££ 

\ 

0&v\ 'V-fr-C-in-i, (ii-izcxil 

/ l^/pndStC /, 

y /H^oA ZS>» <£// 

•sS7'f‘sSi**1 _sPtt&cA / ^/-t^ 

£<S^t &/ o^t^yze/S 

/Pk£ ^tez^SSty/ . 



7)UU&Wsi^zZ b/ A* 

! 5 & <4 CU\<&? f~ &i 

1^](L/I4'tq 'V'M 

A) £> 

yi^iMi sJ^ul f ayt-e-^i/ S 

Z’ C<Z£^t/Z>-&P <p-*^czf^ Y~' <z&? •* s 

74^>^< 

!^/yiJ^^(£^ ty^<z^dp £o/ 

^(yi^Yu^Ya^.zz-c^^ /£. 

~h ULLA'V^<lJb(> */, ~Aj<Z£. OU-as^Z1 

Y)^lU sJ^M. f y-ys 

S'J/bz^i £ a-^x<^P yyi£^a^ Zt&£--^z>^k , 

/f^ 

^yy\^l/Vv^\ '1'lsCs 

T 
^Q/IAAaaA 

'frv[ (JZX^tdUL L / 7 dUA/^ l °l & k 

^CUU (P^A^odctZ c/' y ^^/2po. 

(So CApAcQj f?&/&M j ) S&^e&, 

&AJ&1 j /\/icanjj^ ^oaJpY /yn^[AX^\ 

cS c<zjiiyv~4?qf Y 

CM<x/c^XL 



3~^ 

i. 

/ 9b(o 

'•;. '.X 

. aZ'l ~ 

Uxd^l<y<l£t^ (JdSS^Sj 

dS Yyu% 

S Ii&s\jl ^ dux> y&dL~^ ^ c&d* <j==Opp 

d<^&jZ^/T>dp tiMt £ J> 0-rfs XO-i^yr s■_. 

61X^0. '# 

pvc^aioccc-c 

r< 

Aj&VllJkl c/' y 

1£ ydJl#AJtf 

^ 6<^“ eiSjs^y 

/ ? J^w /XT 

i^-^t 

SydKW &Aaaa<? d. 

Wk (SuuaoA^ 

KUu^A^Sti J. aie. Us-a^d? 
} )f'0yJ <^S S- —- ^/^r 

S<&gjz c^x^ij^c^ 'd' 

'H -^ S' CzZt^fzr^ 

a 

<?3> 
>* 

<$ GWs<~<P<Ur<2^ 

■tn) /\&)<ht 

J ^ J lAw* /?<£<£? 

Wjivf zJloKX 

^'/■(H'VVH 

60PQSscP 

J 
6^v\ .cAStxSvd^sdcp^, 





A’l&H 

^p^^pppS^a^SSPPS^PWWP 

yn 

oTdy z.3. bz?yiav/^-yjx/r (/..) /Y'royt^ , 

•tt>*e*Sfa. ^ -z/yCw /?££ 

rZ> <%/ /y^y 

0- 

jZC UK 

Osj/1j!sV\ 

/ Y> S) cy&S /o sJf t ZuS f/rY/eJtr, 
d« Ctf ybt /o?cese 

i\ JXZ t ftf'-zy uy&y^Z 

y / cJqyits {?£& 

lAA/n^A 

S (p^<ily\ylyiAA/\ y/24A. GjhAs\s^srf 

-^c.r:--.-~ir ~Z- ( (JLaA^JI /?£ £ 

<S>MJP-^ (/. ^j^Ou-t^cP (zA&viyd, 

&V\ &^CZX*y 

)0v\ 0/ 

yy((&vuvt *. 

-2-1 /?& 

isr
rrr

-: 



■Wii 

LkV A’h i J 

.a^ce^c i 

'z^y<Hf uS~<z^A 

1 /ypuA; PuoUiA u^> 

£ 

&+n 

v 

■^/id? J}fdCt{'H3 S/>. 
—y——" ' 

? ■ 

^<5 wyyl iA\ &usu&AZ_ 

) 

// (Ji^n^e /96 k 

rfZ'f -^P* 

/ 7 Ju^tc / 9kk 

Hit 

V 
(j/LAAAA***\b<ctyl~. 3VH*filtn 

£ dPc-c#-^, 

d&iddL 

f&l^-i J I^ukJI / 

ay 

l 

■:, 

B»W8gq<wg^^ swww 



si-usnm-196 
11-24-58 

United States National Museum 
Washington 25, D.C., U.S.A. 

REPORT OF IDENTIFICATIONS 

A letter taw, has not, 
been written. Registrar File No. 

To Dr. F. G. Sibley - Div. of Birds Pete 7 Feb 1964 
608 Natural History Bu$ldihg 
Smithsonian Institution 

Initiated by_C- V- Morton DennW,m^+ of Botany 

Collector Specimen 

Division of 

locality 

Ferns 

Identifier 

All collections are F. C. Sibley. 

Howland Island 

Cordia subcordata Lam. 
Coccoloba uvifera L. 
Tribulus cistoides L. 

Boerhaavia diffusa L. var. tetrandra 
(Forst.) Heim 

Portulaca lutea Solander 
Lepturus repens (Forst.) R. Er. 

Baker Island 

Boerhaavia diffusa L. var 
(Forst.) Heim 

tetrandra 

Triumfetta procumbens Forst. 
Portulaca lutea Solander 
Lepturus repens (Forst.) R. 
Abutilon indicum Sweet ? 
Sida fallax Walp. 
Digitaria pacifica Stapf 

Lisianski Island 

Ipomoea indica (Burm.) Merrill 
Tribulus cistoides L. 

Boerhaavia diffusa L. var. tetrandra 
(Forst.) Heim 

Casuarina equisetifolia Forst. 

Pearl and Hermes Reef 

1 

2 

3 

Tribulus cistoides 
Brassica campestri 

Boerhaavia diffusa 

L. 
s L. 

var, tetrandra (Forst.) Heim 

C. V, Morton 
H 
It 

It 
It 

J• R• Swallen 

C# V, Morton 
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J. R, Swallen 
C. V. Morton 
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Solanum auriculatura Ait. 
Eragrostis variabilis (Gaud.) Steud. 
Cucumis sativus L. 
Sesuvium portulacastrum L. 
Coronopus didymus (L.) Smith 
Portulaca oleracea L. 
Cynodon dactylon (L.) Pers. 
Solanum nigrum L. 

Setaria adhaerans (Forsk.) Chiov. 
Lepidium owaihiense C. & S. 

C. V* Morton 
J* R* Swollen 
C* V* Morton 

it 

n 

m 

J* R. Swallen 
C. V* Morton 
J• R• Swallen 
C, V. Morton 
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II• Vascular plants of Tern Island, French Frigate Shoal 

Through the courtesy of the United States Coast Guard and Dr. Harold ‘ 
F. Coolidge, the author was able to visit Tern Island on September 2, 1961. 
Since only half an hour ashore was available, during which time a circuit 
of the island was made, the observations reported here should be consid¬ 
ered as "preliminary”. I wish to express my appreciation to H. Ivan 
Rainwater who supplied me with a list of his collections from French 
Frigate Shoal, and to Dr. V. J. Krajina and Miss Marie Neal who assisted 
in the identification of the material designated here as A triplex muel- 
leri. 

French Frigate Shoal, about 480 miles northwest of Honolulu, is a 
crescent-shaped atoll on which are a number of sand islets. A few miles 
to the southwest are two rock islets, remnants of the original volcanic 
island.- Tern Island, one of the sand islets (23° 5^f N. Lat., l66° 19* 
W. Long.), is now the site of an airstrip and a United States Coast Guard 
loran station. 

The botanical history of Tern Island is brief. The Tanager Expedi¬ 
tion in I923 (Christophersen and Caum, 1931) found five species of 
vascular plants growing there: Lepturus repens, Chenopodium sandwicheum, 
(now C. oahuense), Boerhavia diffusa, Portulaca lutea and Tribulus cisto- 
ides. During World War II the. airstrip was constructed and some time 
later the loran station was built. H. Ivan Rainwater made plant collec¬ 
tions on Tern and other islands in October, 1953* The second published 
observations were by Svihla (1957), who visited the island in 1956, and 
reported that the flora consisted of ‘’various grasses”-, Ipomoea pes- 
caprae, Scaevola (probably S. sericea although no species was cited), 
and cultivated plants of Cocos nucifera and Casuarina sp. 

Most of the surface of Tern Island is now occupied by the crushed 
coral airstrip which is 3100 feet long and drops off sharply into the 
water at the east and west ends. Along the south, edge of the airstrip 
is an unpaved area 10 to 50 meters wide on which the living quarters are 
located. There is an extensive sandy beach along the south shore. On 
the north edge of the airstrip the unpaved area is up to 20 meters wide 
and there are only a few small sandy beach areas. The island is about 
two meters high. It is likely that little, if any, of, the' surface of the 
island was left untouched when the airstrip was constructed (see note p. 10\ 

The unpaved area south of the airstrip is rather densely covered 
with shrubs of Messerschmidia argentea and Pluchea odor at a, and an herb¬ 
aceous cover in which the predominant species are Ipomoea pes~caprae, 
Boerhavia diffusa,- Cenchrus echinatus, Setaria verticillata7~Sonchus 

11       ,l’ 1 1 *" IILI 1 " 1 ll""" 111 11 1 111 1(1,11 1 ,   nn mi ww w ji .an ■ i ' mi wm m «■—nfiwwMij mu»mm MW 

oleraceus, and Conyza bonariensis. Of less frequent occurrence here are 
Eleusine indica, Lepturus repens, Portulaca lutea and P. oleracea. One 
large clump of Scaevola sericea is present southwest of the living 
quarters. Spergularia marina is abundant on the margins of the airstrip. 
The unpaved area on the north side of the island is less densely vegetated 
than that on the south. Pluchea odorata is present, but the shrubs are 
widely scattered. Very few plants of Messerschmidia argentea are present. 



The herbaceous species are the same as those on the south except that 
Tribulus cistoides and Cynodon dactylon are also present on the north. 
Atriplex inuelleri was found only in a single locality at the vest end 
of the airstrip. 

Cultivated plants around the Coast Guard quarters include Cocos 
nucifera, Casuarina equisetifolia. Ficus sp., Coccoloba uvifera, and 
Plumeria obtusa. 

Of the five species noted by Christophersen and Cauxn (1931) for 
Tern Island all but Chenopodium oahuense were collected in 1961. The 
four species named by Svihla (1957) were still present. Fourteen addi¬ 
tional species of veeds and cultivated plants are reported here for the 
first time. The flora now contains 22 species of vascular plants. 

While it is impossible to determine the modes of introduction of 
the weedy species, it seems likely that the seeds of some of these came 
to the island in the soil which was reportedly brought there from Hono¬ 
lulu. (Svihla, 1957). Honolulu was probably the place from which the 
cultivated plants were obtained. Other weedy species may have reached 
Tern Island accidentally via construction equipment, aircraft, or per¬ 
sonnel. One cannot completely discount the possibility of "natural" 
dispersal by wind, birds, or ocean currents. However, most of the weedy 
species were present in the main Hawaiian Islands for many years before 
1923, but the species were not found on French Frigate Shoal then. Thus 
the weeds appeared there only after man began to make frequent visits. 

The specimens cited below are deposited in the herbarium of the 
Bernice P. Bishop Museum, Honolulu 17, Hawaii. The initials "CHL" 
identify the author's collections made on September 2, 1961. Hie init¬ 
ials "HIR" indicate that the species was collected by H. Ivan Rainwater 
in October, 1953; "AS" indicates the species was collected by Arthur 
Svihla in February, 1956. The collections of Rainwater and Svihla were 
not numbered. Hew records are indicated by *. 

• ■; GRAMIHEAE . 

*Cenchrus echinatus L. CHL l66l. ... , 
■TMiiiaiftiB II Win 11 ■ dwiiwmmwi r -nri- ■' jti u # 

*Cynodon dactylon (L.) Pers. CHL 1673. 

*Eleusine indica (L.) Gaertn. CHL 1662, AS. 

Lepturus repens (Forst.) R. Br. var repens. CHL 1668, l6jk, HIR, AS. 

*Setaria verticillata (L.) Beauv. CHL 1669, I67O, HIR, AS. 

PALMAS 

Cocos nucifera L. (Specimens not collected).. . 



CASUARIHACEAE 

Casuarina equisetifolia L. CIIL 1651. 

MORACEAE 

*Ficus sp. CHL 1659. 

POLYGONACEAE 

*Coccoloba uvifera (L.) Jacq. CHL 1660. 

CHENOPODIACEAE 

*Atriplex muellerl Benth. CHL 165^, .HIR. 

MYCTAGINACEAE 

Boerhavia diffusa L. CHL 1671, 1675, HIR, AS, 

PORTULACACEAE 

Portulaca lutea Sol. CHL 1667, HIR. 

*Portulaca oleracea L. CHL 1666. 

CARYOPHYLLACSAE 

*Spergularia marina (L.) Griseb. CEL 1663. 

ZYGOPHYLLACEAE 

Tr.ibulus .cistoides L. * CHL 1652, HIR, AS. 
V. 

CONVOLVULACEAE 

Ipomoea pes-caprae (L.) Sw. CHL 1656, HIR 

APOCYHACEAE 

^Plumeria obtusa L. CHL 1650 

BORAGINACEAE 

*Messerschmidia argentea (L.f.) Johnston. CHL l653> HIR, 

7?r 

:fc v 



^ "&■ hulk 
• W$ i^i>iH!#}i<j?> mj f. 

Any transfer *^!.,{ l,* fJ 

the Library, Ex. 382. 

Please reverse slip in returning 

cation. 
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GOODENIACEAE 

Scaevola sericea Vahl. CHL 1656, HIR. 

PLEASE DO NOT REMol 

FROM BOOK 

COMPOSITAE 

*Conyza bonariensis (L.) Cronq. CHL 1655, 1665. 

*Pluchea odorata (L.) Cass. CHL 1657, 1672, HIR, AS 

*Sonchus oleraceus L. CHL 1664, AS. 

SI-Llb-855 
Rev.1-8-00 BOOI 
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Note — llie statement on p. 7, "It is likely that little, if^y^fr/ic 

surface of the island was left untouched when the airstrij» w*r 
constructed," has recently "been confirmed by Dr. Vernon E, Smith a-f- 

Kaneohe, Hawaii. Dr. Smith tells me that he spent sever*.! on 

Tern Island in 194c, at which time he did not observe higher 
plants growing on the island. 
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Pacific Vegetation Survey Files 

1. Discussion of Voy&a and Rappoport: "Aspect of Man's Influence upon 
f t 

Island Ecosystems, 

a. Ellis, Albert F., 1936, Sydney Adventuring in Coral Seas, (copy of article) 

"Hull Island 

land plants: Abundance of wild portulaca (pigweed) 

Vegetation: About 20,000 coconuts landed there in 1887, to be 

planted. 

Baker Island' S i 

Vegetation: " - in our time there was not a single tree on it. The 

largest bushes were only about three feel high, and even these were 

not plentiful." p. 19. 
t 

* 

Howland Island: 
w ..«nn 

7- - Tn *? . 

* land plants: Wild portulaca. 

Vegetation: "In the center there is a eluarp of sefubby trees 

about fifteen feet in height and covering an area of several acres;" 

p. 20 

Author's party planted several thousand coconuts. Reported 

to have since died in drought period. 

Canton Island: 

Vegetation; no trees except "a single fair-sized coconut gala at 

the eastern end,—" p. 53* Sole survivor of many planted by Arundil Co. 

•1 

♦ -vf 

4 

•Cjft* 

; 



&y; ne 
**»«% ^fak.t,i ij»^»»i <*< 

Island: 

Vegetation: Coconuts planted by the phosphate Co. have done veil. 
. i ■ . 

'•:"■• .4 ' '' ( . .•• ■ _ . • • i' .. - ».-' ' _ . * 

Gardner Island: 

Vegetation: Planted in coconuts by the Arundel Co. Hull, Sydney, 

and Gardner: Well wooded. ■ 
’ - • , . . ' • ■. - 

Eaaerbury, Phoenix, McLean, Birnie: 
U .' .. ' . . 

Vegetation: Coconuts planted on Enderbury but did not do well; 

11^ ‘several clumps of stunted bushes" on it; the three others treeless. 

3* Groves 1951 (abstr. F. Pw. Focberg) 

4. The Phoenix Islands from Luke, Sir Barry. Prom a South Seas Diary, 

1933-1942. London: Nicholson and Watson, 1945* 255 PP* 

(general information) : 

5* Abstract Univ.of Iowa Studies in Natural History Vol. B 1929-31 (Geology) 
* ■ , • ; , • • . . ; • ' , . •.; *, . •" 

6. Laston 1951 PP* I34-I60 (mainly account of visit to Gardner 

Jan. 1, 1949). (General Information) 

7* Hutchinson, Evelyn G,: The Geo Biochemistry of Phosphorus, from. 

The Biology of Phosphorus, Mich. State College Press, 1959* 

pp. 21-29. (Geology) . 

8. Von Zwaluvenburg, E. H., B'otes on the Temporary Establishment of 

Insect and Plant Species on Canton Island,1 Hawaiian PI. Rep, 
* * ' . . • . •*" • •• . ■ *2 , . ‘ ■ * • 

XLVI 2:1942 ‘ ‘T-Vt:’, 

H. 0. HO. W-270 Weather Summary for Naval Air Pilot Central Pacific 

Hawaiian islands Area 

U. S.’.H. Dept. Hydrographic Office (Climate of Midway, Line Island, 

Howland) Upper winds of Canton, Howland, Jarvis, Midway. 

_ V.' 

i 



1. Exerpts on Baker from "Life on a Guano Island*', nautical Magazine, 
* .4 ’ ' . ; • ' . I:*’; 

. . • ’ , I • • • - , ■ . - 5- 

•' \ t „v . * . . : 

39: 113-118, I87O, London: Suspkin Marshall, and Co., 1870. 
. ‘ - \ - • ‘ • 1 ». ■ • . - , ' v , ' t ' 

* ‘ . • • ' • • . • '• • . r 

. ‘ f 
2* Ellis, Albert F*, 1936 Adventuring in Coral Seao 

' , , . -i . , '' : ’ 
Ses: Canton, Sydney, Gardner, Fnoenix 

. ' , • .. - ' • ’ ' ' 

3. Bolter Island in American Polynesia By Bryan, Edwin H. Jr., Honolulu, 

Tongg Publishing Company, 1942. examples on Balter. 

15 a Bimie ' 

1. Birnie Island-quotation from Bona, James D. "Structure Of Coral 

Islands", Geology, U. S. Exploring Expedition, Vol. 10, p. 69, 
V- ■ 1 V (• ’ ■ ‘ ' t - - ' ■ > r *> ’■;< . ■ ■. 

1849 (slight member ..... 

2. Bona, James D. "Coral Islands", Am. Journal of Science 1851 a, Vol. 12: 

25-51* (second series). 

"Distinguished no vegetation except the low purslone and some trailing 

plants." ■ 

3. Excerpt from Birnie Island in American Polynesia by Bryan, E. H., Jr., 

Honolulu, Tongg Publishing Company, 1942. mentions vegetation. 

4. Groves 1951 (Abstract P, B. Eosberg)1 / 

p. 4 Enderbury Island - "Low, flat terrain is dotted here and there ■ 
~ r" * V ; ' ' ■ -*' * 

■- . , ' * .■ r • / _■ \ , • » . . r-' " 5 . . 

with clumps of trees thickets" tminhabited 

p. 5 Sydney Island "50 coconut .palms" 

p. 9 Birnie Island uninhabited; little vegetation 
, * r • • r" ' - _ • • " ‘ ••• 

p. 10 Jarvis Island "Treeless, with heavy sea bird population; - " 

p. 10 Christmas Island - 1200 acres in coconuts, 

p. 13 Palmyra Island - "As a result of the abundant rainfall the 
-3. ^ . ■ . _ ’ } ^ U i ' • ■ . . . 

vegetation id luxuriant." 
V ■ -- . •-*. * * ‘ » 0 * *’■'*. '« ^ * . 3 ‘ * ’ • 

• • 4 ?*-*{>• * , • , ‘ '•* * • - . 
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p. 15 Kingman Reef -•"there Is on islet about twenty-five feet square 

with a few seedling coconut palms planted by the ship's crew on a previous: 
. - « 

■trip*"' 
• " '. / : /* , ■ ■ •■•’•...* • •• 

,v- / * . « * . *• ■ ' ;.. ,. . -, ■ 

15 d. Canton . 

1. Regene, 0. and X. Degener, 1955, Canton Island, South Pacific, 

Atoll,Research.Bulletin Ho. 41 
» ' . . . 

2. photos, letter, manuscripts Hatheway, W, H. and Garrison Costar, 

The Katuxal Vegetation of Canton Island, Phoenix Group, Pacific Ocean. 

• also Local Climatological Summary Canton Island, South Pacific 

UI S. Dept, of Commerse, Compiled under the direction of Jame3 E. 
« • - ' 

Fellgren San Francisco: 1951. 

3. Photos by L. P. Schveta Phoenix and Samoa Island April - July 1939* 

Canton - Sida, Portulaca, CorAla, Lepturus. 

4. Murphy, R, C., Hiedrach, R. J,, and A. M. Barley, Museum Pictorial Ho. 16. 

Denver Museum of Hat. History, Denver, Colorado, 1954. 
1 * *. 

3. BuddLe, G. A. Rec. Auckl. Mas. 2: 125-132, 1938 
, - ., . T ' ? „ , . ’' ’ • ' * . . *• • ' . ' * l . , * '' 

*■■_> i ' I ' - ' • .1 ’ . r _ . , •* ' ’* . 

Rotes of Birds on Canton Island (a few vegetation notes), 

4. Henry, T. R., 195.7/ Washington Evening Star Wed, July 17 

Victor in Science. 

5. V. S. D. Commerce Weather Bureau Local Climatological Data with 

Comparative Data 1957 Canton Island, South Pacific. 

6. Canton Island soil samples collected by Degener, Degener and Alexander, 

Feb. 12, 1958. Sasqsles lips, 1-9. list of analysed soils. 

7. Report on Referred Fossils, P. and. S, Branch U. S. Geological Survey 
1 • ‘ . .. 

338 W. S. Rational Museum Washington £gf>, D. C. 

recent fS'SSid Foraninifera from, Carton. 
_ •> - ■ • ... < ■ _ ‘ ' 'r, •• 

U\ S* Dept ■1 . : „ J i v * 



/ . j 

3,9,10* U, S. Itept of Commerce WeathorBureau Local Climatological 

Lata with Comparative Lata 1956, 1955* 1954. 

.11. List of Marine Shells Collected by Otto Degener on Canton Island 

■ ■ . ' ' ' • ,t ■ • • * ’• * '• • • _ ». 

Oust vegetation references from here on in file 

12, Hathaway, ¥, H., Degener, 0., and Garrison Looter, the Natural 

vegetation of Canton Island, Phoenix Croup, Pacific Ocean Manuscript 

.3.1J. List of plants Canton Island Collection, 1949, F. H. Fosberg and 
: '■ i . • ■; * < *■ ■ ‘ ..■* : ' ’• ' s:‘ ■ • - ’ • ■ 

, ■ * . *. \ . , . • f » ., - ,, ... • . *. , 

Collection members. ■■ 
vegetation , 
14. Eryan, E. H., OP., 1942, Canton Island in America Polynesia, Honolulu, 

Tongg Publishing Company. 

15. Ellis, A. F., 1926, Adventuring in Coral Seas, Sydney, Australia 

;• excerpts, 
'L'. " , . ‘ ^ t \ , ** . . . „ ■- r ' 1 

16. Legener, 0. and ¥, Hatheway. (Honolulu, Hawaii) Die Flora Dos 

Canton Atolls BJ STILLEH 02EAB, Hevista Sudan. Bet. 10 (2): 33-57, 1952. 

17. Von Zwaluwenburg, R. H., notes on the temporary Establishment of 

Insect and Plant. Species on Canton Island, Hawaiian PI. Hoc. XLVI 

2: 1942. pp. 49-52.' 

18. Von Zwaluwenburg, K. II., Canton Island, Hawaiian PI. Hoc. XLVI: 1941. 

pp. 15-23. 

19. Copy of letter J. P, Swalien Apr. 16, 1951 to D. Legener - list of 
■ . . • ' " • v.- - . ' : • ')'• ■ . '> '• 

plant identifications 
- . • / ■ ' - * j, \ • \ , . . 

‘X (see belowJ^^Sjiia 
; ’ . , ■ ' ' ‘ . •. ‘ ■ . 

In list is Degener 21291 Lepturus repens (Forst.) B. Br, 
‘v. -'-•"it , .V.- __ : - _ .. _ : ' - . . ’ . . s. f * • * ; . 

Degener 21311 
■ ' . 

Swollen comments: " The two specimens of Lepturus repens do look very 
. . .. ’ • ' - . b * ; ' ;■ a; - 1 • ■' v' - -. ‘ , • - ’ 1. 

different. ■ If this species were known only from, a few specimens. 

It tt ft tt 

Wf . -1" 



I. 

2 would 'be inclined to think that these two represented distinct species 

Considering the large amount of material wo have, however, and the great 

variation which is evident, 1 feel that it is impossible to oegrey» 

my species. Almost every collection seems to differ from the rest u 0 

Also mentions Digitaria variation and meager collection. 

Canton Island Photos by Hathaway 

Canton Island 1950 to 1951 by Hathaway (just prints) liesserschmidla, 

Cordia, Scaevola frutescens, Soriana marttlsn, Portulaca lntea - (dates 

and area in general - not exact compass) Sida follax, Lspturus re-sens. 

Doarhavia tetrandra. Truinrafetta. Pictures of birds in vegetation 

get Hathaway*s address 

• i 

"V «1» 5 d Christmas 

Abstract Benson, 1838. 

PP- '!The land is extremely low, and composed entirely of 

sand with only a few bushes and small trees..... on the western parts there 

are some scattering groups of coconut trees. . . ,11 about 2000 in all, 
■ ■ ■; . . v ■ ’ ' .. 1 -,v.r •' ' . *./ ... , ' - . < -i; ' 

pp. 67 Benson, planted xmts on the south side and found 7 sprouted before 
’ { **;' • ’ <*f' • - • • V * V , * • . 1 '* ‘ ** *• ’*. v 

leaving the island.. .. ■ ■ 
'f : '• • ■,* * - Xl ' • ’> . ^ * *» * • 

2. Abstract from Treeilion, F. II. Kemarke on Christmas Island Eawaiiain 

Spect. 1: 1858. mention of coconuts on island. 

3. Fosberg Field notes 193^ Christmas Island mention;.Pandanus, Puka, 

Guettarda, Cocnut, Bunchgrass, Scaevola, Tournefortia, Sida, 
»’ • ' • . t 1 ' • • . 

. ’ • - * ■ ’ * ■ * - - : , _ ; •. 4.' ! 

(yard bird notes too.') 
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X>p. 4 ranttoning colors of ponds 

“Cue hero is bright blue-green* while £0 meters avny Is on® "with the 

color of birght brick red. The red color is due to . to a gelatinous wster 
: ' ■ ’ , • , ,i » «* ' i 

I . ' ’ ; ’■ , .’if 

•plant growing in a thick lager all over the botton. " 

**&id not visit the south coast and south eastern peninsula of the island* 

-check "srith Chock, note—neither did Chick and Eaoiltoxn 

4. Fosberg Field notes August 1956 diristmas Island : __ 

Kbtu Stepu - Elsonla* Mecserechnidla,- Soriana* EeliotropiuS* Sidu failax* 
4 • ; . ‘ - * • • • • ■ ' • . ' r 

Lcpturus repens* Portulaca lutoa* Eoo;diaavia* . Eragroctis* Ecdyotis rorsangoffiensis. 

Scaevela frueteacefaS Ration.'of'dried vegetation - fluctuations in growth 
1 w 

*- ' ' . •. • ’ . . > : i • * *<' 
{ t » -. ■ , • • • , - 

due to climatic factor. ■ 

Four Brothers. 
•»» . . . • ’ ... -•*- ■ ' •• •. - ■ ■ * ' • t ' • 

EelictropuiEX.: 

Portulaca 

abut Her a 
’ 4 

Lepturus 

description of vegetational 
i\ • • - ' .* _• . . ' •. ■ 

ssociatior V*\ .ns. 

• I&oserschridia Suxrain " . 
- . * .-..-I' ‘ ‘ . ' • ' . •. < 

. Stda . ■ ' : If!?! '/ ..'v-'. r|f;f :: 

. Boerhavia;A. /.■■ ; ; ; , . g. ■ _ 

• ."2*53t> types of Pocrhavia* or perhaps three ware seen. One has 

hairy leaves with. wavy margins* and dense- heads of flowers.-.'. (Check 

tetrandjea in shade? (sp, repens) or sp. viscose (in gelopagor) . 
- . * ‘ ^ ■; - ; *'-■ ... - , .' , •• •' ... . , • ;■ 

F. E. Fosberg. She other has glabrous leaves* with entire raargins* and 

looser heads. Another* perhaps the sense as the last foras much coarser 

growth and larger rnta* and has white flowers. “ 
M : a- . ' ; -i. »*, ’ . ■. 5 ... "* «* *.i 

casaa plant 1. fir. and fruit in flower and 

2. nodes with leiues 
' • Ay.-. • ' ' . ■ ' 4 • • v ' i1 * • • • *. - . ■ - 

differa - ascending pariculate* dixTro in floves cerees, 

f A. 

X 

,1 .'■/*«■ 

1 

PSPPPSP!? 

. , ... ... ... ... 



igs grove (extreme part) 

Chlorrtic coconuts,.Lepturus, Scaevola, 'Bortulaca. 

Northwest Point - Lepturus* Sida, Hcliotreuiut?., Portulaca, Boerhavia 
V- Tn:#* tr »*"*" Ail*,l">. . » »■* i—4* ■■*<» ■ »—»m --y -p r r ti . . , Y 

K 

! 

Lie sserschmidia. 

Paris* Aug. 20* 1936 

Palms quite yellow •:.. 
t • , . - 

*N \ ’ • ‘ ’ ' ' ‘ • V\' r • • - A : • « ' i . 4 ^ : . * / *\ ' - 
Ileliotropium ■ Mosscrsclmt&ia * 

nr nr -tvr«r,.,J; A mvn,r„. .. .. . 

Leptums ' ^ .Hedyotes romonzoffiensis not seen 

Surrina Portulaca oleraccae observed no hylinds 

Eeaevola P. lutea 
MOWiial II •< I .«• <|«•* >,■■-.•..».■■■,.« — ■ 

Eyphorbia hirta (weed); Hibiscer tiliacc-us, Fhaesobus 

latgyroides ; ■ ‘ ■ - - ;:'V: . . 

1 . • . • ’ ‘ ' 1 . t . ,; '‘'.’/.'.it ■* .f. ;• 1 .* * 1 , > 

Motu Upon ■ *r /• • • : v; - 

many dead coconuts, 

Heliotropuia Boerhaavia Cassyfcha filiform!s 

Anamahsn Var. me&iotis . • . 

Nosserschmidia Soriana ; V: 
argentea V . 

Scaevola Erogrsotis " ' •< 
furfcescens ■ 

Cida Cocos 

Lepturus repens Portulaca lutea 

5* Groves 1251 - (Abstract. W. B. Fosberg) • 

p. 10 Island ^ 1200 acres in coconuts* 
■ -» ‘ » i _ ■ ' r" ‘ a-l t- • . * ' \ 

6. Bryan* Edwin H. Jr.* Christmas Island in American Polynesia, (excerpts} 

p. 137, 158* 140, 

?■-* ’’ ■ ?*• -V 
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7- Abstract Bennett, F; Dj 1840 Vol. 1 

P-333 referee to Cook Islet "no vegetation except a 

littoral herbs; nnd 2-3 groups of stunted trees*'1 p, 334, 383, 3O6, 387, 388. 

Geology, U. £. Exploring 

l5d Enderubyr 
■ ' • . ■ ‘ •' ■ "■ ? r • . • . ’ * • ' ' . _ • ’ 

2. Bona, James. D. "Coral Islands, Struotur of, 1 

Expedition, Vol. 10, ,p. 64, 1849, 
- 

pp. 84. / \ 

2. -Bona, James B., "Corallslands", Am. Journal of Science 1851 a, ' 

Vol. 12: 25-51, (second series) pp, 43 "little vegetation on. any past, 

and but a few trees." 
**« * 

3. Excerpts: Bryan, E. H., Jr., American Polynesia, Honolulu, 

Publelhing Company, 194-2 . 

p. 50 Sesuvium 

Sida 

■ bontree 

tree heliotrope 

morning glory,vines 
1 - ' --’a • •" ‘ • *' . \\ *7' 1 ■- ■ ■ • : y' ■ : .. • ■ - ■ . ' 

• • . . . .. _ . . • . . _ 

"several small clumps of trees" 

Coconut palms 

4. Groves 1951 (Abstract. F. E. Fosberg) 

Enderbury Island - "low, flat terrain is dotted her and there with 

clumps of trees and thickets" 
* : -# • . . , ' '; ■■ , 

5. Riotos by<E. P. Schulta Phoenix and Samoa Islands • 
■* . ■ »: •" • . ‘ . ' .. • , ' •; ■ ' _ ' , 7' " 

April - July, 1939 - 8 prints only, no negatives,' showing birds and 
• * . * . « * . i-. • * 

vegetation 

A H 

r 

l 

.. -I.I..,.,,,...I., ......1 I i.u ■«■... —..'.ymnn-n — ■■ .III- .'WI.U'JI-M.mW—1 
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Farming 

**.. * Quotations Fanning, Captain Edmund. Voyage sand Discoveries■in the 

South Seas, 1792-1832. Mass.: Marine Research Society, 1924. 355 p.' 

2. Quatations Bsrsas, William. B. "Boocalandra Taltensis (Guerin) and 

other Coconut Pests of Fanning and Washington Islands,” She Philippine 

Journal of Science, Vol. 30, May to August, 1926 - Manila : Bureau of 

Printing, 1926. Pp. 24>*271. 

General vegetation climate 
‘ '• •• : . ; u - - . • ' •• •' .1 ' . '■< 

5. Bryan, E. H., Jr.American Polynesia, Honolulu, Tongg Publishing 

Company, 1942. 

Excerpts p 142 

"The land is thickly covered with coconut palms and the remains^ 

of native hush. These reach a height of 60 to 90 feet, making the island 
r1, - . ’! ’ ‘ . * ‘ , . • - '• 

Visible from the; deck of the vessel at about 10-tafles. 

"The beach is backed by .... "mentions Sc ae vol a, tree heliotrope, 

Ptsonla, Pondanus, bunehgrass, pursione, morning glory vim s and loir 

.rbs and shrubs. The soil is fertile and breadfruit, bananas, figs, 

pine-aples, taro and arrowroot grow readily. 

15.d Gardner. 

1. Barton, P. 33., Kikamarono, Vol. 60, Eos 2 and 3, 1951, the Journal 
. ■ •: _ .• • • • ' , ' j-4. • . • \ ■ #• 

of Polynesian Society, Wellington, E. 2. 
■' ■ ' ' ‘ v _ . - • ‘ ' . ' •" 

* ’ ’ . r'_ ’’ ; ., ■ ' - _ * • . , 1 . ■r • k “ 

pp. 143 * Pisonia, Toumefortia, Scaevola, Ccr dia, merinda 
• • . • • *■ 

, *.■■■ • . • • J • " - • . . , . 
* '• - • , ‘ <'■_*' • •. 

pp* Ikj ~ Sida : 
* ■ • .• • ' ’ ■< i " 

- : ••• „ •, • . • 1 • _ ■ , ‘ *. • . • • . . . • 

pp. 150 bubs jtarees 

pp. 151 Cordia ;- 

I 

i f 

\ 

f 

f- t 

i 

I 



v-yorv E. H. Jr, l$k2 American Polynesia Tongs Publishing Company, 

Honolulu, 

p, 70 Piscnia, Cordia, PournefOrtia "and other species Characteristic* 

cl central Pacific Islands. n 

3. Ellis, Albert P., 1956, 'Adventuring in Coral Seas, Sydney Vegetation: 
• -' i ‘ !ir- * ' * • .V . '■ ' r ' . ' ' ■ * ■ .. • ■ SH . 'I; ;.' ;; . ,. ■ . .. ■ • ■ ■ - . . • - *• , • , ■ • . 

Coconut0 planted on Ec&crbinry but did not do veil; nseveral clumps or stunted 
■ . * • ‘ ' • . . ■ ’ • * • . . . . -v.1 • ■ ’ c- ... ‘ . * * ■ i 

bushes" on it; 

15 d Howland . •■ ■ ■ V ■ 
'' ' ' -i ■ : \u ‘ •' ' .\s ' ’• . ■ - ''' 

1. Excerpts Bryan, E. H. «3'r., 194-2, American Polynesia, Tongg Publishing 
y* ' • • . * * 

Company, Honolulu. , 
.. . - '• .• . _ . * *_ l- ", v .* ' ’ ' . - ' - ' . • '• 

p. 39 "only six species of plants vere found on Howland, prior to its 
• •• . • 1 ’ 5 ' . 1 • ; • : • . ! < ’ * 

iti ' ' • ' • * • ;• : _ ’ ' 

recent occupation* - Lepturus bunebgr&ns, Eoerhavia herb, and two kinds of 

purslane or pigweed (Portulaca' lutoa and oloraceoo) dominate the surface. 

Shore are scattered patches of Tribulnot and’ a few small clumps of scrubby 

bon trees (Cordia), apparently more dead than alive, due to the dryness 

and nesting, birds." • <. 

15 d Hull 
i. • i'- , .. ' -‘v ’ * • • . ..+ « . . • ‘ ■: tr ■ -* . • ‘ v •, • , * • . - . 1 

1. Excerpt Bryan, E. H., Jr., American Polynesia, Tongg 
. 

Company, Honolulu., . ' 

p. 64- Coconuts, Pisonia (50 feet) 
(75-80 feet) ?-./ 1 1:'i- • /•. ‘ ' * r ■ - * *■ » 

• . ‘ • - '• • - ' . •» * * ft 1 * ' : .. ’ t '• .’ • • • ^ • • ; . ‘ ' ■ • ' 

2. Photo prints by L. P. Shulta Fnoenix and Samoa Islands M 
April - July 1939 (Ho, 55-85)• 

* _-j / ; 7 ... 1 f 

Pictures of beach rode vegetation. Sooty Perns, Ho. 

t f 

II0, 71 

shots, 
nesting birds 

iiK 
76. Bed-footed Booby on nest 

84-85 Bed-tailed fropiebird 

on stones under tree 

' i 



f 
**£* Mb Boiia, James D. "Coral Islands", Am, Journal of Science IC3I a, 

Vol. 12: 25-51 (second series). 

•pp* 41 - "without trees, and partly covered with small shrubs." 

2. Iona, James D. "Coral Islands, Structure of", Ceology, U. S. 

Exploring Expedition, Vol. 10, p. 68, 1849. 
i ' ' ' ,v • > 

p. 68 - 11 - without trees, and partly covered with smaT I shrubs." 

2. Abstract Bennet, F. D., 1840. 

• Vol. 1 : j . , 588 , .* and destitute of vegetation." 
Excerpt# " ■ ‘ ■ ' 
4, Bryan, E. H., Jr,, American Polynesia, Honolulu, longs Publishing 

' r' ■ . . ; , , J . 
o., 1942, 

154-135 "la 1923, etc. - Sesvrviun, Portuiaca .mshtioaed. 

Lepturus, CRrihulus, .Eragrostls, Abut Hon, Boerhaavia and Slda. 

15 d Kingman Reef . ' 

1* Groves 1951 (Abstract, F, R. Fosberg)■ 
• . ..... ■ . , • . .. ‘ ■ ' ; ' ' 

p 15 "there is an islet about 25 feet square with a few seedlings coconut 

palms planted by the ships crew on a previous trip." 

2. Bryan, 2. H., Jr., 1942, American Polynesia, Tongs Publishing Co. 

Honolulu ■ . 

p. 153 "they# is no land flora. Some coconut palms, planted in 1924,, ware 

still alive in 1926, hurt it iso not know if they have survived." 

15 d Malden Island 

X* jo&yoxif E* lit ? 1952^ Anaoricaii Polynesia* PubX>rsrhing Contpany* 
• v-p. ' .• ' > * - ' .... ' , . ’ . ^ . 

Honolulu., 

p. 133 "Coconuts, planted by the guano diggers, grew for a few years and 

then died." ' :. 1 



15 d. McKean Island 

1. Bryan, 

Honolulu 

T? 
—Ja H., Jr., 19^2, American Polynesia, yongg Pubisthing Co., 

Tiaere are not trees on McKean, the vegetation consisting of such 

low bull is Portulaca. Sesuvium and Lepturn:; bunehgrass, 

15 cl Monihiki (Tangareya) • 

1. Idmcon, A Miurroy, "Motes on the Vegetation on Penrfcyn and MbnihildL 

Islands," The Journal of the Polynesian Society 42: 300-307.' 1933. 
fv'. ■ *. . * ■ ' - fc._ 

pp. 300*307 "of about 28 different species of native plants and a considered! 

number of imported varieties." -Mentions: Cultivated trees, birds "take 

session"-of islands guano bills coconuts, these replaced by puka, fono 

a»ia taumanu native names of trees used - uses enumerated, 

p. 5Q6 mentions: 1. Pleurya interrupts Card. 
- ■ rX , : ■ ' ■ ■; : ii,' ’ •’ ' ' C v- '•. > /'■ . - \ ' ' •* ' ' 

2* Triumfetta procumbens Porst. 5; ?>;■ 

3- Icpturus repens [(Porst)3 H. Hr. 

P. 307 2 types of fern W, "rakotahu”; Holimeda incrossata lean 

Caulerpa cupressoides, Turbinana ornatu. 

2. Bryan, 2. B., ^r.-, 1942, African Polynesia, Tongg Publishing Co. 

Honolulu 

p. 1C2 Cordia, Guetarda, Calaphyllum, Tournefortla mentioned as being much 

depleted* irlsonia Is holding its oto* 4 i, ; ■ 

15 d Palmerston file 

Palir^era ^ {list),. i' 

1. lichens of Palmyra Atoll collected by E . Yale TVitrann -Mem* ^ v.. 

Mason E. Hale. 
— 1 — • v< i 
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Coil. Koa 19812-19817, 19898 Antbraeothecltur.’. 

. oehrcrceoflora (Kyi.) Mill. &ig. 

Antracotheculm 

librieoltna' (Fee) Mull. Aig. .• • 

m * Palmyra 

F. B. Fosberg Oct. 15-21, 1998 Col, Bos. 19800~193£ft, (l&jngo I., 

plaats of: Stratm I.> Aviation I., Cooper X. ICaula I., Hole! I., Papal! X.) 
' 'r ;■ ■ ■ . 

>* S-cei'pts Bryan, E* H, Jr*, American Polynesia, Tongs 
s ‘ ' ' . J ■' '; h • - * ... ■m. • 0 . 
Publishing Co., Honolulu. , ■ ’ 

(scant mention of luxuriant vegetation) 

4. Groves 1951 (Abstract P. B, Fosberg) p. 15 "as a result of the abundant 

rainfall the vegetation is Itucuriant." 

15 d Phoenix Island ' 

1. Bryan, E. II., Jr,, 1942, American Polynesia^ Pongi 

Honolxlu. 

p. 54 Lepturus bunchgrass Gestivlum 

Boerhaavia: 

Co. 

Portulaca Rritraf etta 

4 items 15 d.': Pukapuka, 
•" : " . F ■ ■... . . : • ft . ' . ; ; • . ■ ■•-. r - if 

15d Bakaharga 5 items . ; ' 

15 d Starbuck . ;y : » ■ . '_ ' ■■ : '. - ■; ' . ■ 

1. Arundel, John B. "She Phoenix Group and other Islands of the 
* ' ' • . _ " - •" ■ ' , ' • ' ' . r • k‘ • ’ - _ ; • ' • *••«*, • . ■ ’ • ‘ ‘ V« .1 .. • • • ... ' ■ . ' : • .... 8 . - 

Pacific," a paper read at the Geographical Society of the Pacific, 

San Francisco, 3 March, I885. Reprint in in the the Bow Zealand Eerold. 
‘ • • -I ' , ‘ ; ■ , ’ 

Pp- (1-2). 'i ' ■ 

(birds and behavior) ' ■ 9-: /■,k . 9 



‘15 
-1 

HiO vegetation of Starbuck. 1b very scanty; about sis varieties of 

plants, the largest a shrub of ^nly about 4..feet in height at the most, 

and' nothing of this can be seen from the sec,." ■ 

O 
h. * Excerpt Bryan, E. H., Jr., 1942, American Polynesia, Songg Publishing 

Company, Honolulu. 

otiotes .Arundel • 

15 oh .Svwsror 1 item 25 small islets 

15 d. Sydney 
■ ‘ , ' '• _ ' * ' > ...... ^ . • ‘ " . _ ' .* 

* . « . ' - ‘ ' r ■ . .' ' ’ . - ? ' ' ' . V ' . 

1. Arundel, John R,, 1885 

(6) - "CluErps of trees" - 

2* Bona, James D* ffCor&X Islands11* Am Journal cf Science 1851 a, Vol, 12: 
; • ' * -♦ .* • * «. • 

' , ‘ ^ . ■ . , * *• T'r ^ « . 

. ’ ... 

25-51. (second series) 

"Well wooded nearly all round; but on leeward side the first in 

patches) * II 

5. Excerpt Bryan, E. H., Jr., 1542, -American Polynosia, fongg Publishing 

Company p. 60 Coconuts Geuttarda 
-_= Y-V ’ ' . I* r.- _. ‘ ., • r ■•.■•■■■* '' •- • , *1 V, ' ( ' , ' p.. 

Tournefortia Scaevola 

Horinda 

Dor&ia « with the usual low herbs, shrubs, and vines 

found on the treeless island." "She bird life is stellar to that on the 

other islands, but less abundant." • 
■ ’ . • ' . ‘ ' 

V 

K* A* 5\, X928* Adveittiirlng in Coral Seaa3 ?y^ney* Vegetationl 

Coconuts planted by the phosphate company have done well, 

5. Groves 1551# (Abstract. P. R. Fosberg) :■ 
• . ' •. .. , ; ■ * ' - 

Iferinda citrlfolia 

,r, ■... «J w.m* '»>»■*9-9 

’"'W ~ ——wwip. 
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15 d 'Xongoreva Penrhyn Island ' ■ 

1. Fryer, E. H., Jr., 1942, AmericanaPolynesia, Tongg Publishing Co. 

Honolulu . 
' , - , . ; - > 1 '* • ■ ■ ; . ' ; 7“'» ' 

P* 102 - wCoconut 'palms/ pondamic and insu&l low trees ♦ll . 

5> **# * Frisbie, Robert Dean, 1930, "South Seas Fairylands", The Atlantic 

. .onthly 146: 190-202 July-December 1950. . • 

(popular account, scanty Eention at* vegetation) - • 7 

15 d Vostoli 2 items. , • 

15d Washington; 

1. Dona, James D. "Structure of Coral Islands, “ IT. S. Exploring Expedition, 

Vol. 10, p. 70, 1849. 

70 "It is a dense:coconut grove, with luxuriant shrubbery." 

2. Eons, James D. "Coral Islands", Am.. Journal of Science l8?l a, 

Vol, 12; 25-51 (second series) 

(same as 1 above) 

3. . Fanning, Captain Edmund.. Voyages and Discoveries in the South' Seas. 

1792-1832.. Mass.: Marine Research Society, 1924, 555 p, " 
•1. j• • . ‘ * - * » • 1 >■ : 

161 * general' description on discovery , 

162 - " »» .. «r » . 

;■ 

4. Groves 1951 (Abstract F. R. Fosberg) 

P* 12population onumeration no Vegetation rm: 
. X ' ■ ' V ■ . . 

15 e Leeward Hawaii Island Atolls . 4 items 
‘ . ... - - ... • ; • ‘; i ’ • v 

Box 15 e photo’s ’ - • ' ■ ; , /: 
I; 

..O &uro (Green Island) Septa♦ 19 ol - Solanum nelson!« in natch oT 
iiOr.Ai . * ** to total 

Scaevola t’accada. ■ 
bo ' ■ 

* -ESSSZSiS taccada, Boerhaavia diffusa, 'Eragrostis variabilis, 

(Prints only \ M 

v: 



rs? 

d-J C 
Jw>' epteiabe-r 29ol c. Laycan • 

oOucm. 

£ . d. Pearl and. Hermes R$e£ 
total ■ ■ 

19 a Kui*v 

• 2. »*t yvi-* c> 
Vh. U.V 

:rt{ 
by Clay 1959 

a. Lepidulm conge eta B< Br, [I. Indica] 

b. n vivaibiense Chain. E. Schlecht. 

c. gribulus cistoides L. 

d, Colanum nelson! Duval 

g. Solonua nigrien L, 
“i 

f* 
, % Sicyos hlspidos *HBD, 

j . 1 < 

g. Scaevola serleea Vahl, , 
•' *" 1 • • ' t,: .. _ \ ■ ” " . ■ ,• 1' _ \ ■■■',■’ , 

h. Lipochaota integrifolia (Butt.) gray 

i. Bulldozed Bunway. Cot. 8 1959. 

j. Iepfurus repens (Porst.) B. Br. 

K, Eragrostis Whitney! Posb. var cam!! Posb. 

3U Bragrostls voriabilis (.Gaud,) [E. falcata] 

m. Cynodon dactylon (M Pars. Sfcend. , 
- • . • f \ • “ • i ... , - 

n. I&Bsersetaaidia argeutea (L,) Johnston 
, • -> ‘ - 6.", c ’ ' 

^ / • - • ..I." ‘ • ' ’ _ . . ^ •' ’ 

o. ELnchea odorata (L./ .Cass. 

p. Vcrbeslna encelioldes Cray 
i • tr • • , .. . Ty 

, ’ . ' . H. 
• . • • • : * • * ■ : -i . u >*. " # .. 

• * . .. . ..., v. 

q. Cosuarlna equicc-tifolia L. 

* ?.,• 

T* 
<■* * Boerbsvia diffusa L. 

s. IpOEQea congesta B. Br. [I. Indica] , 

• •' 

-■ .... .wwh^miiwpbp. nj.. tu -- 
| I«.I1IL.HPL|I»I nil UM.I.I .11 .Ulim.f'IW 
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i 2* handwritten <* field note ~ mention 70 j&onk seals, water table 9* QJJ etc. 

Koras taken on talk by Philip A. DuMont, 'Jan, 12, 1955/ If, 
-i. ec 

is covered generally by.a brushy vegetation, probably Seaevola frubeseens; 
<«•**» • • 

sore lighter colored spot3 probably grass; come spots where brush seems 
; ' ' ; „v.:" '.SM / ■ ’’ ‘ c'. • ' <v • ‘ • ’■•■ 1 * ' • ' • ' 

dead, ',• • "* • 
■ ; * > ., . - -f ^ . . ■;*' * 7 , • • . • •*: f; . 

h. Bryan, E. H., Jr., 1942, American Polynesia, Tongg Pubisihing Co. . 

Honolulu. 
• . • . • - ’■ • . . • ' 

2d- Seaevola "-Kure’s flora p£ thirteen kinds of grassy area “A 

vascular plants." 

5. Clay, H. F., (mimeographed report) narrative Report of Botanical 
/ 

Field work on Kure Island, 50 October 1955 to 9 October 1959* 

Pananger Expedition April 1925 « 15 species 

Clay 1955 - H species of original 15 mentioned in the Manager Report. 

Cenchrus agrimonioides var. Loysaneneic and Achryonthis splendor var 
• . . ■ , * -> j*. . _ 

reflera - disappeared. 

Reports 6 new species:, .. 

2 Fungi. (Unidentified) 

i,; Pars. 

Casimrina enuisetifolia L. 
» Iim 0 ■ ■>—*» i—J——I mm —   

Ibaserschmidia argentea (B, ) Johnston (photo only) 

Soianum Ingrien L. • , 
* , ' ’ » "• ’ , ” ' ' ' t ' ■ 

{Specimens at H. B. M. and U, S. II, E. ) , . 

6. e aerial photos (two vertical, 1 oblique) ’ 
-w 

information as follows; 

■V 
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obli-uo; Groan Island, ICure Atoll - view from northwest, 19& 

Fao\~k- official Coast Guard Kiatpgraph 
> \ - . , . # • ' ' . ‘ '■ " 

Humber 14CGD - pr!96l-35 

Reinsod by United States Aoast Guard l4th ' Coast Guard District Publien 

Information Office POB 4010, Honolulu, T. IL 

b. vertical.. 

1 w - l/52p55 (L) i 10-59 bates 10-5059 > 7 

Made for: Commander Havul Construct ion. forces it.uif'ic ... 

Subject: AER ‘ ' 

r% 
@ 

Green Island (-Cure Atoll) 

Before Construction 
■ . . . . ‘ r-y ? ‘ l •' ( •. 

Camera: It-17 12” S’. D. 

Altitude: 12,000 ft. 

.Date: 10-5-59 Tims: 1925 

View: Vertical 

(Kioto after construction- is in map case, Hawaiian Atolls). 

IBTh a. O 
tiu, -u W* 

Duplicate of b. 

15 e Laysan 

1. Dill, Honor R. and W.. Alanson Bryan. "Beporfc of an Expedition to 

i„- c Islan in 1911 Under the Joint Auspices c-f the United States Department 

of Agriculture and the University of Iowa," an U. Depurucsnt 
.. " , - •>* • , 

Agriculture Biological Survey. Bulletin Ho. 42, 1912 Pp. 1~3°* 

10. mentions guinea pigs "in the thick juncus,", . . 

2. Dill, Homer S. "The Albatross of Iaysaa" .in. the. Wilson Bulletin; 

no. 97, A? .quarterly Journal of Ornithology,; Vol. XVIII, December, 1916, 
\ . . 

Ho. 4. pp. 162. ' ■ v o 

172 "the higher ground bordering the beach is covered with a rich growth 

of low bushes and sand granas, among which are the trailing vines. 

uw-ysu '.. ■ !' IM ■«..... ”1. 

n """ “•" ,""11 



V 

'i '-4 ; go 

iiotoa on ton "by 

Fextaceous vegetation covcr2 au 
f ,► 

Philip A. Dulfent, oaia. 02, ^>5 
vtos nrmfL flats 

out 1/5 Wtal arcs, — 

x/3, an! laeooa 1/5- . ^sshir-E Cohox 
« / 1«, lt,l» 

4, Bryan, 1a*> ^ * . ... 

®noWto- ' fitted 1*= tMs tasln, «. «• 

S* ;. , . to ncw it' is probably KacTa atellflW v. 
island was denuded o* ratation* 

». 18S “°“ v _ leEf on «. ««* 

; *, U*~ ' "" wry % 

w devnored, except t*> totwoo I 

15 e. French Frigate Shoals no items. 
' * -' ■ • •■ ■. • . ■ • ■ • 1 *' . . • , - . ., . 

15 a Johnston Island _ - F< E. posters 
, Wrtrhouse?) Johnston Island oy - /op DotY and rsv,n_.~—>»-• / 

1. - Manuscript v.°- w ^ v-one species 

_ ps , ^ it to Pelleted ** ^ -. 

of flovrcrins plants growiiiS untended at Johnston 

I also algae mentioned. 

2. letter 
(Fosters to Incuse April 27, *$$*'> 

letter (Fosoers • 1Q50 Aug 14, 1952 
T^vsn^ton loland «jan X$> to^ 

i •* to of coilocvioao: ;■ . OCi 1953 
A rt 25^ 195° 0ci;> 4°> 

’«-* 1,\t 

ftrt' 

Oct* 22* 1952- 
!• < '• '• <t- 1 •; «, •• i . '• . • ••»,-• ;•• * t; ' '• *' ^*i , ■ ’ ,5/\• ' • .• 

- v fleia notes Oct 22, 1951) ** »> 1532 ‘ 
5 and 4- Fosters - ^ddr . . ' ■ ■ ^Vinrtoa and Wise 

5 Ctelstonteen, E„ 1951, vssenlar Plant* 

Xslands, 000. Pap. **» S(15)l W ^ 
' . Al.eurltes moluccana 

TVihito cistoldes . , iliSHSa (-to 

‘oertoasria diffuse „ ^ .. 

v,. v 
t .j-f; 
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•: i Excerpt$ Bryan^ E* IL s Jr. $ l$k2. American Polynesia, Tongg 

Publishing Company^ Honolulu, 

p. 35 Lepburus, gribulus, Boerhasvia 

7. Posters, F. R., 194-9, Flora of Johnston Island, central Pacific, 

Pacific Science, Vol. 3, Ho. 4, Get. 1949. 

(full list presented) - „ 

3. Eevhouse, Jan, 1955, Additional Records to the Flora of Johnston 

Island, Pacific Science. Vol. IX, Ho. 1, 1955, 

15 e Lisianski 

adds to (7) 

1. Excerpts Bryan, E. E., Jr., 1942, American Polynesia, Tongg Publishing 

Ccapany, Honolulu p, 194 'l-and the vegetation again spreading over its 

lev sand surface - 

15 e Midway Atoll 

t? 

1. Heff, Johnson A. and Philip A. DuMont, 1955, A Partial List of the 

Plants of the Midway Island, Atoll Research Bulletin Ho. 45, August 15. 

(also in manuscript found). 

2. List of principal references on the flora of the Midway Islands. : - 

3. Midway Island (Sand Islet) vegetation and flora - notes copied from 

field notebook for Feb. 13, 1954 - P. R. Posberg. (list of observation 

and collections with numbers.). 

4. Posberg field notes 1951-2. 

July 16 « Midway Island - sight records 

trees (Casuarina and Terminalia 
njr-'t--«irmr^rr-|' t. uim i '»**"*’|'*"'■* • • . ' * 4.’; , \ _ - ' . ' '' •% - ’ 

5. Excerpts; Bryan, E. H., Jr. , 1942, /-merican Polynesia, longs 

Publishing Company, Honolulu, 

p. 202 Amophila arenaria 

Casuarina ecuisetifolia 



6. Bryan, \U A., -1905, Report; of a Visit to Midway J-sland, Bishop Mus 

Oec. Pap, 2:.Ho. h; 291-299. 

, A Pew haydy shrubs'• a»d; grass". , 

Mentions: 1 Cerrchrtr ealyculatus bay. /;; 

Bocrhaavin tetrardra Porot, 
onnnfc»i-|in>n.i<l iifriiioii -iw-jfff^ji-^ftrt^^-^tn-.iir-riirnTTrTr 

.' • : , 

"a variety near Lepicluien oahuensis Cha, I. Schl." 

Camparis sandxriclriona D. C.. 
»•»»■»» «.n© w iu*«rn»H»n« ww» 

Inomeae irisulario Stand. 

• U;i 

Scaevola keenigli Vabl, 
‘ - ' * *X •’ ' } ' ' ■ •; * _ 

^ ’ •'*v‘- ' ’’ s ’ . >/..•* . \ 

Tribulus cistoidos Lira. :: "In addition to the above are 

Eragrostis cynosuroides (Beta.) three widely distributed 

beach plants, two a? which are grasses that are as yet /undetermined." 

Ti t:Hadden/;iP.i;G.Iil9^1>’ Midway Islands,; Beprxnt from Phe Hawaiian \ - 

: ..Planters' Record, VoL XLV, !h>. 5> 122:A. \ 
; - . .• '' - ' . . >"• ■ ‘ . • \ T- , . - . " . • ‘ . :’ 

* : ’ *•’. , - * - - . • ■ • .; ' .. " r. , •> '■ • ’ ‘ • 

15 e Pearl ana Hermes Beef. . . v. ' • 

1. Hotes taken on talk by Philip A, DuMont, Jan, 12, 1955 Southeast 

Islet has green herbaceous vegetation: - Morth Islet, green 

herbaceous vegetation. 
Excerpts " 5' :• >■.:; v 
2. Bryan/E. E., Jr, 19’:-2, American Polynesia, Tongg Publishing Company, 

J.W * 

H 

Honolulu. 
* * J . 4 i ’ •* 4 1 • . ; »r . • ■* ‘ • • f . 

p. 198 Casuartne, planted. 

|f:§5 5 norther: islands: - Msuj 

Horth Island - "although larger, had on it only the same kinds of 
• i * . : .. t . , * ■ , • .. * -i *. . * \ • . 

plants, eleven.specie© in all," 1 

"The sand bards were bare of vegetation, and appeared to be. constantly 
' •' ■ i- : ’ » '-.tl . . , . . _ • f’ *.. ’ • ,• .. - , , » 

shifting their position under the action of wind and wave." 

"'.v *“ - 
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Botanical work on the various ATI trips has consisted mainly of collecting 
and comm©nt^on“vdi s t r ibut i on * abundance and flowering in the jornals* 
Some of this information has been summarized in the various reports of 
the trips * hut most of the information on distribution* etc*, is scattered 
through the notes and needs interpretation by the original writer• As a 
result the information collected helow is hy no means SiMStfitl a complete 
summary of facts collected hy the Pacific Project* Lack of time and incompleteness 
of the information does not seem to warrent further efforts to extract 
data from the journals* 

First ATF Trip (Feh.-March, 1963)t Plant specimens collected on 
Lays an* Lisiansky* Pearl & Hermes* Howlnnd and Baker Islands* Du© to poor 
preservation none of these specimens 
were ever identified* However familiarity of project personnel with the 
plants and potographs taken it on this trip enabled us to 
transfer information about distribution* etc* to identified plants collected 

on the June-July trip* 

Second ATF Trip (June-July* 1963)s Plant specimens collected on 
French Frigate Shoals* Pearl and Hermes Beef* Howland* Baker and Fnderhury 
Islands* All except the succulents were later identified although there is 
some question on the accuracy of identification helow genus* See attached 
field catalog and summary from preliminary trip report. 

Third ATF Trip (Oct-Hov, 1963)I Plants collected on Baker* Gardner*and 
Sydney*Islands® List maintained on plants observed on all islands with 
comments on distribution* and stage of reproduction® On the wetter islands 
(Gardner* Hull and Sydney) and Canton no attempt was made to list all the 
introduced and cultivated plants and list from these islands are very 
incomplete* See attached plant catalog and list of plants on McKean* 
Phoenix and Birnie plus additions or corrections to the list given for 
Baker Island in the June^July report* 
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Plants 

McKean 

observed on various Phoenix Islands during the Oct-Nov# ATP trip 
lil IS K* t$£ J t 4k ( ■ ^9 «f/« * .jjZjjt y <£ 

Tribulus 
Leptiflms 
Digitaria 
B^erhaavia 
Portulaca 
Sida 
Sesuvium 

Phoenix Lenturus 
Boerhaavia 
Portulaca 
Sida 
Sesuvium 

Birnie Boerhaavia 
Portulaca 
Sesuvium 

Baker Islands Add following species*Ipomea? Sandbur grass? Setaria 
t© June-July trip report, Buphorbia hirta should be 
listed as widespread and common instead of rare. 
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Determinations of grasses of P. Marshal & B. Amerson 

Determined by J. R. Swallen 

Enderbury Island 

6* Digit aria pacifica Stapf 

7. Unknown 

Howland Is. 

7# Digitaria pacifica Stapf 

8. possibly Lepturus 

Baker Island 

1* Digitaria pacifica Stapf 

10. possibly Lepturus 

11. Lepturus repens (Forst.) R. Br. 

French Frigate ^hoals, East Inland, June 8, 1963 

Setaria verticillata (L.) Beauv. 

French Frigate Shoals, East Island, June 9, 1963 

Lepturus repens (Forst.) R. Br. 

Setaria verticillata (L.) Beauv. 

French Frigate Shoals, Whale-Skate Is. June 13, 1963 

Lepturus repens (Foret.) R. Br. 

P0arl & Hemes Reef, Southeast I., June 21, 1963 

Eragrostis variabilis (Gaud) Steud. 

Setaria verticillata (L.) Beauv. 

Cynodon dactylon (L.) Pers. 

Pearl & Hermes Reef, South North Island, June 25, 1963 

Lepturus repens (Forst) R. Bre 



6 Aug. 1963 7 

Determinations of plants of P. Marshall & B. Amerson. by V/.T*. Er^i 

Enderbury Island 

1. Messerschirddia argentea (L. f.) Johnst. 

2* Sesuvium portulacastrum L. 

Cassytha filiformis L. 

5« possibly Portulaca lutea Sol. 

8. Triumfetta procumbens Forst. f. 

9. closest to Sida fallax Walp. 

10. Cordia subcordata Lam* 

11. possibly Malvaceae 

12. Ipomoea tuba (Schlecht.) Don 

Baker Island 

2. Portulaca oleracea L. 

5. Phyllanthu* amarus Schum. & Th. (P. niruri L.) 

6a probably Euphorbia hirta 1. 

7. closest to Sida fallax Walp* 

8. Triumfetta procumbens Forst. f* 

12. Boerhavia diffusa L. 

Peapy & Hermes Reef, Southeast I., June 21, 1963. 

Sesuvium portulacastrum L* 

possibly Scaevola 

Scaevola sericea Vahl. ((S# frutescens (Miller) Krause - 
is controversial.)) 

the name 

possibly Luff a operculata (L.) Cogn, 

~t Solanum nelsonii Duval 

Boerhavia diffusa L* 

'CY 
CVoS ' 

? ? 

Tribulus cistoides L 



Determinations of plants of P. Marshall & B, Amerson. 

Pearl & Hermes Reef* North Island* June 25* 1963 

Achryanthes splendens Mart, var* 

Pearl St Hermes Reef* Seal Island* June 26* 1963 

Capparis spinosa L. var, mariana (Jacq.) K* Sch. 

French Frigate Shoals* East Island* June 8, 1963 

Sonchus asper (L„) Hill (but doubtfully distinct from S. oleraceus L,) 

closest to Chenopodium sandwicheum Moq, in DC* 

Tribulus cistoides L* 

Boerhavia diffusa L* 

Messerschmidia argentea (L. f,) Johnst* 

possibly Portulaca (or ?Amaranthaceae) 

French Frigate Shoals* Whale-Skate Island, June 13* 1963 

closest to Chenopodium sandwicheum Moq, in DC. 

Tribulus cistoides L* 

Boerhavia diffusa L* 

Messerschmidia argentea (L* f*) Johnst, 

possibly Portulaca 

Howland 

2* Boerhavia diffusa L. 

4* Cordia subcordata Lam, 

5* Tribulus cistoides 

6, Coccoloba uvifera (L*) L* 



15 

l_A> V^VNCIV\ \0 M 2>©*teii\.coV dw^Wfct, 

Long. C. R 
i9sr .. 

Collection Number Description 

2404 

2405 

2406 

2407 

24o8 

2409 

2410 

24ii 

2412 

2415 

24i4 

Plant grows near roadside by $ir terminal in coral 
gravel - in flower and ^baves large, 

Portulaca sp., stems procumbent, leaves green, flower 
5 or 6 petals, 5 parted style, + 30 stamens, petals cleft 
l/3 their length. 

< 

Lepturus repens (Forst.) R. Br. - growing in coral 
gravel in open area near lagoon about 400 ft. south of the 
tennis courts. 

This plant grows in gravel - open area about 400 ft. 
south of the tennis courts. P. lutea Sol. present as is 
a hypothetical intermediate. 

Plant with flowers and mature fruits: in open area about 
400 ft. south of the tennis courts growing in coral gravel. 

Plant about 3*5 ft. high; in flower and fruit; growing in 
coral gravel and sand in an open area near lagoon about 
400 ft. south of the tennis courts. 

Found in open gravel area about 400 ft. south of the 
tennis courts associated in the open coral gravelled 
area with Sida, Lepturus, Scaevola and Portulaca - in 
bloom; this species covers the area adjacent to the 
lagoon with a thick cover - both live and pressed nat- 
erial taken. 

Plant with stems to 4.5 ft. high, in flower, leaves rolled, 
near Pisonia trees left side of road about l/4 mile from 
terminal heading south. 

e 

Plant vigorous, semi-procumbent, stems turned up near the 
ends - very large flowers- the largest I have been to date 
growing in open gravel area south of the tennis court - 
Portulaca sp. (hybrid?). Live material, 

Portulaca sp., stems upright, sterile but flowers appear 
to have been smaller than the large flowered coll. No. 
,24l2. Growing in gravelled area just south of the tennis 
courts. Live material. . , 

Portulaca Iptga Sol. - open gravel area south of the tennis 
court (t 400 ft, south) - smaller flower size than on 
other collections. Live material. 
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Long, C. R. 
19^ - 

Collection Number Description 

2415 

24l6 

2417 

24l8 

2419 

; 

2420 

2421 

2422 

2425 

2424 

2425 

2426 

i 
■. -■?. 

•v * 

16. 

Chloraphyceae - in drift along lagoon edge just south 
of the air terminal - long green strands common along 
lagoon edge. 

Rock - algae- growing on beach- sides of pools not 
exposed at low tide; west reef in front of old guano 
dwellings. 

Algae - on rocks exposed to wave action by receeding and 
surging tides; small clumps adhering to rock surfaces; 
west reef opposite old guano dwellings. 

Algae - growing in sand pockets of surge channels- in 
beach rock/coral rock - always covered by water; on 
west reef opposite the old guano dwellings. 

1 

Algae - forms crust on coral covered rocks in tidal zone- 
exposed for only a short time each day - epiphytes on this 
sp. numerous - sometimes found on live coral - west reef 
opposite the old guano dwellings. 

Algae - epiphytic green and red on ? which grows 
attached to exposed reef rock - uncovered at low tide 
on west reef apposite the old guano ruins• 

Algae - forms crust at edge of tide pools, epiphytic red 
alga - on exposed beach rock covered with coral and algae 
crusts - west reef opposite the old guano dwellings. t 

Algae - on west reef opposite the old guano dwellings - 
coralline red with conspicuous epiphytes - edges of tidal 
pools - not exposed at low tide. 

Algae - on west reef opposite old guano dwellings - on 
sides of coral covered beach rock - pools not exposed 
at low tide - many epiphytes. 

Algae - growing on northwest reef, in clumps rooted in 
sand pockets of shallow pools. 

Algae - growing on northwest reef - in shallow pools 
attached to stones imbedded in sand pockets. 

\ 

Digitaria pacifica - in sand pockets of coral rock pile 
above the northwest terrane - associated with Portulaca 

and Boerhaavia - in flower and fruit this large clump 
apparently has more moisture than others in the surrounding 
area - four sheets taken. 
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< 

2427 Portulaca lute a Sol. - large j)lant with’ + JO upright 
- (to 14.5 in.) stems, gjrbwing in sand pocket in coral 

rubble above terrace on the northwest side; in flower 
yellow, 5 petals + l/2 in. long, lobed l/S distance of 
petal length, 7 style branches and + 33 stamens - live 
cytalogical and pressed speciment taken. 

2428 Boerhaavia diffusa - white flowers, large plant + 10 ft. 
dia. with many radiating stems, on rocky coral rubble* 
above terrace on the northwest side - most of the stems 
have no flowers but plenty of dried fruitSt cytalogical 
and prened material ~ 4 sheets. 

2429 Sida sp. - sprouts in flower and fruit on otherwise dead 
looking shrub to J«5 ft. high, bushes grouped at the 
edge of the lagoon on the north dide surrounded by the 
Sesuixum mat - nesting Sula sula and Frigata ariel. 

Sesuvium - in bloom; mat along the north edge of the ° 
lagoon growing into the lower edges of the rock rubble 
(base of "bowl” and into the open lagoon) mat 15 to 100 
ft. wide - flowers whitish tinged pink or purplish - 3 sheets 
+ live coll, and cytological material. 

Algae - forming crust on bottom of shallow pools of 
standing water northwest portion of lagoon - red deposit 
just underneath the water varying in depth 0.5 to 5*0 in. 
collecting in depression of lagoon floor. 

Lepturus repens (Forst.K Br. ~ growing on west beach in 
pure sand 50 ft. south of old guano ruind; associated with 
Boerhaavia. 

Algae - found in surge channels as tide moves in - washed 
in from the outer reef; west reef opposite the old guano 
ruins. 

Algae - covering coral reef rocks - uppper tidal zone - 
uncovered at low tide - forming a mat; west reef opposite 
the guanp ruins. 

Algae - growing footed in sand in pool, surrounding area 
uncovered at low tide; west reef opposite the old guano 
ruins. 

\ 

Algae - growing in sides of rock pools or on surface washed 
by waves; west reef opposite the old guano ruins. 

2^57 Algae - large clumps imbedded in sand pockets of rock pools 
surrounding area bare at low tide} west reef opposite the 
old guano ruins. 

•J*11 <BB^ 



Long, C. R. 
1954 " 

Collection Number Description 

18 

2438 

2439 

2440 

244i 

2442 

Portulaca lutea Sol.- irj. sand*-pocket of beach rock 
pile, in flower, southwest beach - live collection. 

Boerhaavia sp. - white flowers and stems to 3.5 ft., 
plant large and vigorous, growing in sand pocket of 
coral rock near washed out area SW end - associated with 
Sesuvium. 

Algae - in saline pool, water collected in a depression, 
NE end of the lagoon. 

Tribulus cistoides L. - growing in gravel on bottom half 
of lagoon bowl rim, north end of island; nesting Blue¬ 
faced Boobies; associated with Boerhaavia sp. 

Algae - Upper 1.5 in. of lagoon crust showing algal layer' 
NW floor of lagoon; specimen enverted in vial; upper 
.25 in. salt, reddish layer next .25, - .125 in. layer 
blue green alga and I 1.0 in. of darker, brown colored 
material. 

October 20, 1964 - McKean Island 

Collection Humber Description 

2443 

2444 

2448 

2449 

Boerhaavia .diffusa L. - growing in pocket of coral rubble, 
inner bowl of lagoon N side above the Sesuvium mat - a 
vigorous plant in flower and fruit; stems to 4 ft. 

Algae - growing in sandy pool bottom - about 1 ft. water 
at low tide - many epiphytis, ne reef 

Algae - in tide pools covered with water at low tide, ne reef. 

Algae: covers sides of pools, not exposed at low tide, ne reef 

Algae: ne reef, on exposed rocks at low tide and in surge 
channels. . 

* 

Algae: ne reef, sides of surge channels, coralline red 
alga, covered at low tide. 

Sesuvium - new stem growth with flowers, collected on SE 
mat near the lagoon floor. Pickled collection. 
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C.R. Long 
1955 

PLANTS OF JAHVTS ISLAND 

March 17, 1964 

COLLECTED BY C.D.HACKMAN AND 
IDENTIFIED BY C.R.LONG 

PI Abutilon Indicum Sw. 

P2 Chenopodium ambrosioides L. 

P5 Eragrostis whitneyi Fosberg 

?4 Sida Fall ax Walp. 

P5 Lepturus repens (Forst.) R.Br. 

P6 Tribuius clstoides L. 

P? Boerhaavia diffusa L. var. tetrandra (Forst.) Heimerl. 

P8 Boerhaavia diffusa L. var. tetrandra (Forst.) Heimerl. 

PLANTS OF WASHINGTON ISLAND COLLECTED BY C.D.HACKMAN AND 
IDENTIFIED BY C.P.LONG 

March 30, 1964 

P9 Eleusine indiea (L.) Gaert. 

P10 Eleusine indica (L.) Gaert. 

ELI Fimbrist^lis gpathacea Roth. 

P12 Fimbristylis spathacea Roth, 

P13 Cenchrus echinatus L. 

Pl4 Polypodium scolopendrium Burm. f, 

P15 Zephranthes rosea (Spreng.) Ling. 

Pl6 Lepturus repens (Forst.) R.Br. 

P17 Leucaena glauca (L.)Benth. 

Pl8 Acanthaceae 

P19 Bidens pilosa L. 

P20 Synedrella nodiflora Gaert. 

P21 Yernonia -dnerea Less. 

r 

E 





Notes on Botany and Condition of the Vegetation from POBSP Field Reports on Lisianski 

Feb.14 
Mar.12 -13, 

1963 
1963 

Mar.11-12 1964 

Aug.21-23 1964 

Sept. 18 1964 

Mar.12-14 1965 

July 14-17 1965 

June l6-19 1966 

Plants collected by Alan Young, botanist, University of Hawaii. 

The island's vegetation was less lush than in July last year, 
when Crossin was last on the island. Scaevola t^ccada was 

greatly reduced in height and dead and decadent plants were fairly common. Abundant 
growth of black organism, probably a blue-green alga, and numerous scale insects 
were found on the Scaevola, but these were not likely the casue of decadence. Salt 
water and drought were more likely to blame. Other species found dead or decadent 
included Sicyos hispidus and Tribulus cistoides. All species of plants were in some 
stage of bloom and most had both 
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Tes. Also a prelim, 
list from unk date 

-—---x-- 
4 

Gen descript. it a 
note on geology 

. *T——" 
* 

Collections have been made by 
Sibley, Long & Allan Young. 

H h 

Laysaii^ 

|~-Jfc—^-—-- 

?S 

- '• ‘ : 

^  

Sept 64 

-Li-:—.    —.—— 

Tes. Also a prelim® 
list from unk date 

-. . # •- 

——  1 x--—— 

None 
* * ! * 

-r—---;-—-—-—-X—-:—;  

• • * ' 1, ■■ 
- - 0 ' * \ ■ ! 

1 

kj- Gardner 
Pinnacles 

1-K-~-- 

■ ■ - 
r . 

?: • ; 

.. ....... -  **  .... ’ . .■? - : / - " 1 - 

- *. • -*> '5 ' * . - ;\ .. ’ . * * . -0 .** “ 

None. : 

... 0 - 

None® *. 
• * * . 

; • - * *-V - . * ’ . . \ • 

None. : \ 

----—:——^ -—-*-X-' .. ;■ • . • . • - V — • ' * ^ ' . . . V . ' 
V - ' • •' ••• * - . . - - ■ * » -% __ _ ; 

* * ■ • « • ■ _ ^ . 1 « .. v »' ■■ ■ * - . *.* * ‘ ^ ~ . 

. * * • 

French 
Frigate 
Shoals 

*» 

. . . % • ;. 
0 

? ■ •; ' 

• - ^ *1 

None ; : . 

- ~ - ___'. r -___■ V 

.... '* i 

Prelim, list from 
Sept 1964 

—— — ;--—-——   

None ■ ■ ■ •-.■■■ 
• • ' .. w 

-—r—---— -1—;--X ■ ■■—r-r~ 

: ' ^ ■ ** * * * . # # 

. * * ■ * . • . .» ». ■ • ■ ^ V ... . • 
• • * ? • 

Necker 

—x—-—-— 

'0 

0 
4 

ca. 2445-2458 * 

• « 

Sept 64 

--- - K 

• ' ' > * ' 

Tes. also a prelim 
list from unk date 

•"r—-—”—: Jr- 

Very brief descrip® ’• ^ ‘ 1 t. ’ - • 
"O /’•' ‘ ; - 

* * w 

- --——— -——-X ——?7? 
• ■ . • • ' l 

9 . ‘ 

■ 4 ' ' ’ • ; • 

• * <%., * » , 1 

Gilbert 
& 

Mrs hall 
1964 

» 

_■_ '_ 

2870-2989 

•v - . . * R 

None ^ 

® • 
* 

• ■ • # • « 
• - . * ‘ 

• 

« * •• * . 
- u - * 

4S3IM Prelim, list 
from 64 trip by 
atoll. 

1 -• . ;---————-—T 

• v . ' 1 

None 

n , 

-------T-----"■•/", 

Compiled from the plant ' .. 
collections made by 
Ken Amerman on 1964 trip® 

■ • * ■. - . • ■ • _ 

• r 



♦ 
« > 

.Island 

% 

Dates 
Field 

Numbers : 
Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim lists/D.C. 

History/Descript, 
avail in D.C. 

i~"---1 , — , —. — —■ . ■ .... ■    ■ ■ in.i 
f \ 
\ 

Remarks . 
\ 

Howland 

»»» 
w . rT ...irr. 

July 64 

Oct 64 

2170-79 $ 

2311-62 

July & Oct 64 and 
on 2311-62 

Yes. also prelim 
list for July 64 

Detailed descrip. & 
comments 

.  - - u ... ..      

1 
Quadrat studies -July 64 

Soil samples L228-235 for 
July 64 

List of algae ID'd * W | 

Baker 

July 64 

Oct 64 

2049 " 
ca. 2150-72 
ca. 2364-2402 

% 

.^ ' 1 X 

None* 

• 

• 

Prelim. Iist-July64 
only. 

1 ■ "" T ft -- 

Brief hist & descrip. 

- w ... .. 

Soil samples L225-227 from 
July 64 

List of algae ID*d 
Peter Ifershall also made a 
collection here July 63 

• 

McKean 

' V w 

July 64 

Oct 64 

2025-48 
<*/ 

2443-51 

• 

O.ct 64 only. Notes 
on coll. 2443-51 

% 
•. * »' 

Yes. also prelim, 
list for July 64 

Gen. veg. descrip. & 
very short hist. 

% 

* 

1 
* 

Soil samples L217-224 from 
July 64 

-’Sr----- 

Gardner 

\ 

• 0 

-jiX 

ca. 2452- 
2525 

a 

None. 
* 1 r * * . . - -. 

* _ 

* • ■ * * 
Yes. 

* 

General descript & 
history 

... .  . . -  

. « < ’ I 

" . ^ ■- - -*_* • / ' j 
- .. . ' - - L:it. 

«** -• - «*•*' 

Hull 

>^v •- 

July 64 1998-2076 

- f 

July 64 

; 'Cr*. ’ ; ■ : 
' - . . • 2. ** . ' ' 

Yes. also prelim, 
list from. July 64 

.-— 1 - -- 

General description 

- • 

Annotated lis 
introduced sp 
mentioned in 
account." 0 . • - »■. 

» * m * 
t omits many 
scies that are . 
the general / 

| Sydney :Oct 64 

f{ 

2535-2591 

. * 

Collection notes'on 
2535-2585 only. 

- . s. 

Yes. . 

* « 

■ • i 

None. \ # . - 
». * t . 

' • • ' _ 
* - * ^ ^ t 

• V * . 1 * * • 

■v ■ 

• . e 
Bimie 

• '# 

• 

ca. 2635-47 

- • ? 

‘ W.. 

“tone. 

• - 

Yes. 

' . - r - 

. B 

Brief gen. descrip. 
& some hist. 

• - _ 

rim ’'ni'Trwn ------;-*-*-\-- 
** . % ' 

; "7T '■ 

Phoenix 
July 64 

# » 

2077=89 

. 9 

2614-34 
•/ _ * 

■s* ’ ' ' • - • ' - _ ■ j 

’ * * ’ - ; 

• 
« • 1 . 'j 

• • 
• - , 

• . V • 

• * • - 

Yes. also prelim 
list of July 64 

• ' „ - i 
. . .* . * . » V 

•<* # 

***-« 1 . * "**, * , 

- •' ■*.’ * '■». #, - 

None. 
, * - . * . 1 

•’••• v ■ . ' 

. •• -; ■ * • ". * 

It * 
' "* » ■ ».- * •* • 

_ ■ ■ • - • : . S ■ 1 

• * •* . * -■ • ; 'v 
Soil samples L199-209 from . 

July 64 j 
' * 

■ ■# * N . 

-•% 

» ... 

. ^ 

V . * 



* v 
Island • Dates 

Field 
Numbers 

U3ed 

Field Notes 
Available in D.C. 

Presence of Anriot. 
& Prelim lists/D.C, 

-*■ —.... 

Hi3tory/Descript» 
avail in D.C» 

--   » .■ ■"* f *■>'" ' ■■ . — ■■■ >■. , I 
* I 

Remarks 
l 

Enderbury 

*# 

I "***’■•&.•** - -- 'aa-w-Sij* ■' 

"Tv\h 63 

July 64 

Nov 64 

1990-2024 

ca. 2090-2121 

2613 

ca. 2649-86 
0 

• • ■ ■ 

July 64 only 

-------44-■-- 

Yes. also prelim 
list of July 64 ^ 

• 

brief gen. descrip. 

w 

Soil samples L210-216 from 
July 64» 
Paul Woodward made an addit. 
collection here -Feb 1965. • 1 

CantOn 

■ • 

9 • 72404-2442? 

>T 

coll, notes for 
2404-42. 

m 

None. 

.4 

------—ft-r ----- • » 

None* 

w 

* # 

. 1 . 1 . 
* 4 . 

Palmyra 

■ 

U-ft—-- 

June 64 

Nor 64 

• 

^ • 

1760-1826 

*. ■ 

ca. 2831-67 

None 

- _ 3 

- ** 

X — 
Tes. 

' • ' - , • f 
• . 

. • a " ■ . 

None. 

4 

Soil samples L123-131 from 
June 1964. 

• -. 4 ( 
- • ' ' - 

Washington 

- v>-' 

• 

* 

June 64 

• * - 

1827-44 

1859-65 

A 

^ - ' . ; . ' r * , •- - - 
June 64 

» ■. - ■ . 

0, />d <ff- 

oj: ila. 2.Y 

-/*wU. by C<7>.* 

• -■ •- .. ... 

“ • r• • '/ •- 

-' # 

--------- 

Soil san^les U32-177 for 1 - 
June 64. Also bog saa^les 
1845a-1845x in June 64. j 
C. D. Hackman made a small 

(24)collection here Ifer. 64. 

1 
p* Fanning 

[—h——-- 
- 

ca. 3496-3598 

_ • . ; . _ -ff ■ 
. * -j» ' V- 

' : " ' • ^ ' /. ’ V 
None : - • 

.0 * . . 

.* * ' *. : * > 
Yes • 

r ’. - * >- 

---— 

- * * * 

Gen. descript. \ .. .. $ 

.. * W 

- T nJT -- . -. K ^ - 

- . * . . i % 

‘ . - 

Christm. 

I— -;—- 

*, 

June 64 
. t 

$ov 64 

June 65 

1845-58 

1884-1919 

ca. 2740-98 

ca. 3398-3491 
• 

- - ** - — .' 

None v/f . . - 
'; •' ‘ v ' 
• -'y t **.*. - - 

-. * ^' •* _ _ 

• * • , - ’ - _ . , ' - r ' 

' • " - - . ' ^ i r ... 

V 1 _ ’ , * 

• t - * ~ 

Yes. also a prelim 
listing by island 

» ■* 

■ :V; • 
./;* » - m ' ' " • 

. •• • J 
.• # - % • 

— ."7I —---- 

Gen descript, w/ 
some history 

1-. * . * * , * 

-—-——1----»'X"; 

Soil samples L236-249, 4 : y 

L178-182 

• ... v . • 

.* .*■ \ .. .* . _* * 

- K 

Jarvis 

I «« 

Nov 64 

- * ., 

m 

m 

» . —* 

2690-2738 * 

*v " * 

» • 

“ — # 

* • - • _ ’■ r- 

None • 

'>. . sr ' _ 

* . • 

• 
• • 1 . 

• 

m 

• - - 

- t * 

Yes. also a prelim 
list from coll of 
c. D. Hackman •• 

; 
■ • ■ v;. • . • . *" 

' ; . ■—sk—-;— 

- ■ •’ r‘*. * • - 

\ ' . - *. - 

. * • - * 

Gen. descrip. & a 
partill history. 

—-----—— -H 
■ • • .* - 

Small collection (8 plants) . 

by C* D. Hackman (spring 64) 
• * * i 

. ‘ t • 4 I 

> 1 

* • 1 

. • - . I 

» ’ » 
• . ‘ ’ • . • 

’_ _ '_ • _‘_*_•_ J 



| . J 

,Island 
V 

*■ 

Dates 
Field 

Numbers 
Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim lists/D.C. 

• 

History/Descript, 
avail in D.C* 

p— ■■■«■-*■ ■    ■ ■" -* •—» " r"1 11 ■■' ■ ■ ■■■—.»» . . 1 .. ... — — — 

f 1 

Remarks ^ » 1 
! 

f&lden 

*.* 1 ' .. JC   - , - 

June 64 1920-42 
a 

June 64 

Yes. also a prelim, 
list from June 64 

<a 

Gen. descript. & some 
comment & speculation 

■v» 

. 

%0 > 

*i V 

.. ... - W. 

■ 

Soil samplesLl83~188 from 

June 64. 

•* | 

1 1r 

Starbuck June 64 

9 

1936-48 

X 

June 64 

• 

Yes, also a prelim, 
.list from June 64 

■ 

Soil sanqples L189-197 from 
June 64 

'H 

Carolina 
• 

■ x 

-Sv*4 

\<t(X 

«k 

• 

J .- 

9 

• ~ -... . . . 

• 

■ " ‘ J*- ----- - t ..    ~vr I 
• 9 * I 

* m I 

■—it—  1 - 

Vostok 

' \ 

1965 3m-3208 None Tes. , 

• . 
, • 

Brief, gen descript. 

^ ' I 

m 1 

• 

p ^ 

ITongareva 

r 

3\ii w* ~ 

irv * 

• . - * ■ r 

S \ 

0 , 

—‘—-——-Hr-- 
—----—:-it—-— 

^ rr' 

I . 

iSwains 
1 • 

1 

• ■ - - • 

• r 

*- 

Yes but compiled free 
work of other field 
botanists. 

— ■■ .... . -—. y--—•—~—- 

* • • ; •" . 

..i 1 - - : ■ 

; w 

-    . ——     "X"—r; ■ 

• * ■ . * *■ *1 

Long did not visit this one* 
.**. ’ f • r • %. 

— • • . 1 
- . » • 1 

.  1 . ' « . w 1 
9% 

I . f. 

I - r 
1 - '■ 

1 ' 

I ’ 

1 Samoa 
*, 

f: 

«■ 

.- !• -- • - . - V’ 

>=•-.- f -• - .• t S...• 

- -• 

r ■. . _■'** > * 

^ ''' > /■ . * •• . *• ^ - 

* V : \ 

. • * - . . ' ■ \ \ 

* ■ ‘» • . . 1 

Soil sample 198 from July 64 
. . * . .. m . % 

W 1 

I Tokelaus 

1 * 

1 

■ * • ■ - 

• 

m _ . 

\Jo3^C^ ' . • ’ :S •* * - 

Yes but compiled free 

work of other field 
botanists. 

r- ^ •» - / 

* . ■ 'r " * - * . 

r . - 

‘ • . ‘ • ‘ - 

' »■'•’*.- - 
-v . 

. * “ • • 

■ • • '*T' '■ r : ~ ^ ' 

j ** - . - 

_■ ' /* ' * v 

* , < 

..— "-" ■■ ■" A 1 1 " 

History and short 
description 

■ * 

' . ' ■ • ' • ; . - . 

J <. -*■ - ■ * ^ . ♦ \ ' 

... — —  —r——- g ■■■—r—* 
• * • , • 

• + •. ■ 

- - * 

Long did not visit this one. 
Plants collected by Paul Vf.. 
Woodward on POBSP visit . 

. *' ' 

• 
• • . -•; • • V- ■ / •*' . 

* . ~ . .4 _ ; . 

* « » I 

' * * * 

‘ ' * ‘‘-s' 

• • 

* ' _ 

% . 

* ' * • 

_ 

s\<*y 

5\55 3aei 
y\*fc .sznx, 

/•■ ^ 

jfepf; 

-. “ » • . 

•3M>7 

:. * 

- ■ - * » , 
• 

• 

• * 



I 

V 

No material in D.C. for the following: 

Wake Island 

Sand-Johnston 

Alaska 

Ifein Hawaiian Islands (including offshore) 

Samoa i 

t 



■ , - ■ - ■ 

Island 
* 

Dates 
Field 

Numbers 
Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim lists/D.C. 

History/Descript, 
avail in D.C. 

• 

Remarks > > , 

i 1 

Kure 

——^—.—— 

ca. 2223-50 
_ 

‘ 

Sept 64 

-U.- 

Yes. by Long & 

Lamoureux None. 
« 

N/ 

•a 

Midway 
0 

9 
9 June 63 (Sibley) 

Sept 64 

, -—=-■■.. -- ■■ -.- ■ ■ M 

Prelim list for 
May 64 

Prelim, list by 
Neff & DuMont in 

LongAs file. 

.*...tt"1 1 ,ni " 

Brief gen. descrip. 
Also a short hist, 
by Neff & DuMont in 
Longfs file. 

--- ;■ -- -X—  — • 

Soil samples L212-216 from 
May 64. 

' Pearl 
& 

Hemes 

: -M. : —- = 

" 

■ ca/ 2265-2313 

' 

tC 

m 

June 63 (Sibley) 
Sept 64 

•» 

Yes. Also a prelim, 
list-unk date 

Gen. descrip. & a 
bit of history 

Collections have been made by 
Sibley, Allan Young, Long t 

Lamoureux. 

-' 1C 

Lisianski 

—a* - ~ - 

* 

ca. 2316-2356 

7C 

Septr 64 

rf .. . . ,)L - ■ 

Yes. Also a prelim, 
list from unk date 

-—x--- 

Gen descript. & a 
iiuue on geology 

• ; ..- —. -- 

Collections have been made by 
Sibley, Long & Allan Young. 

f 

Laysan,r 
- /*- 

-fe,-r--— 

9 
4 

7v 

Sept 64 

- -H.~--■ 

Yes. Also a prelim. 
list from unk date 

- - / 

* 

None 
V 

———■—-—-—-——*■■■ - — 

9 

5; Gardner 
binnacles 

r-X- 

’ . ' - - • 

? < . 

.... 1C 

1 . • - * / ■ 

None. 

-------i——--4- 

# ( 

None. 
■* 0 ■ 

> 

■--'• • 1 y • • - —--;— 

\ 

None. X 

———— ■% — : 

O % *> ' 

A 
• • 

French 
Frigate 
Shoals 

»* 

. . ■. 
# 

9 
4 

- • * 

None 
—         ...-4^.—■ 

Prelim, list from 
Sept 1964 

.... 

None 
r w 

Necker 

• 

■ * 

• 
* 

ca • 2445-,2458 
v - • - 

Sept 64 

■■. ... 1 

Yes. also a prelim 
list from unk date 

*“ - -”-K- - - - 

Very brief descrip. 
i \ 

w 

» ■ 
• 

Gilbert 

. & . 

Marshall 
1964 

• 

■ - - ■ ■ ■ •. *• . •- . 

2870-2989 

A 

None ^ -Ngfll Prelim, list 
from 64 trip by 
atoll. - 

'-'V . . --- 1 

None 
uompiled from the plant 
collections made by 
Ken Amerman on 1964 trip. 



I Island I r 

Dates 
Field 
Numbers 

Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim lists/D.C. 

History/Descript, 
avail in D.C. 

• 

Remarks ", 1 

1 Howland 

I 

1 ■ W 

July 64 

. Oct 64 

1 
2170-79 ; 

2311-62 1 
- 

July & Oct 64 and 
on 2311-62 

Yes. also prelim 
list for July 64 

Detailed descrip. & 
coriments 

* 

.. . . „M1U, 

Quadrat studies -July 64 
Soil samples L228-235 for 

July 64 
List of algae ID»d 

n> 

Baker 

July 64 

Oct 64 

0 •’ 

2049 
ca. 2150-72 
ca« 23 64*"2402 

*> 

7C 

None. 

e 

« 

Prelim. Iist-July64 
only. 

»—W ..._. 

Brief hist & descrip. Soil samples L225-227 from 
July 64 

List of algae IDfd 
Peter Marshall also made a 
collection here July 63 

v> . 1 

i • 

N « 

McKean 

July 64 

Oct 64 

2025-48 

2443-51 

ii 

• 

Oct 64 only. Notes 
on coll. 2443-51 

Yes. also prelim, 
list for July 64 

Gen. veg. descrip. & 
very short hist. 

Soil samples L217-224 from 
July 64 

Gardner 

It 
L-^- 

• • 

"" . 

ca. 2452- »' 
2525 

A 

.VT- - 

None. 

- - ———^ 

Yes. General descript & 
history 

-  . W 

-.-1.. ...—*r--— 

1 ^ 

Hull 
I < ■ 

L^V.Mr, in.-'-- 

.July 64 1998-2076 July 64 

. . * - # 

Yes. also prelim. 
.ist from. July 64 

----—- 

General description 

. » ' 

\ • 
w 

—--——-——it—- 

Annotated list omits many 
introduced species that are 
mentioned in the general 
account 7 

.»■ . . • _i 
• - 

| Tt 

1 Sydney 

l i‘ ..— 

}Oct 64 2535-2591 Collection notes on 
2535-2585 only. 

.—' '- 

% i ii mil 

. * * . f. 

Yes. 

T'-‘ * 

X " .u— 

*. ^ 

None. 
I 

1 

Birnie 
'** 

- # 

ca. 2635-47 
’ * - * 

• • 
* 

t 

IF.. • 

None. Yes. 

, ; * f - - 

—, —  - -- 

Brief gen. descrip. 
& some hist. 

— ' ~--^ . .It | 

Phoenix 

- ";- 

July 64 2077=89 
• 

2614-34 

/ - -&■ . 

• . 

*. • 

Yes. also prelim 
list of July 64 None. 

-— — * ' I 

Soil samples L199-209 from 1 
July 64 I 

*t - - -■ 



Island 
V 

Dates 
Field 

Numbers 
Used 

Field Notes 
Available in D.C. 

Presence of Aniiot. 
& Prelim lists/D.C, 

Hi3tory/Descript. 
avail in D.C. 

- ■■»■■■• r -—■—-  . -—    J 

f 1 

Remarks > 
, » 

Enderbury 

July 64 

Nov 64 

1990-2024 

ca. 2090-2121 

2613 

ca. 2649-86 

July 64 only 

-—:—    1—  :-M,- 

Yes. also prelim 
list of July 64 

* 

brief gen. descrip. 

< 

w 

Soil samples L210-216 from 
July 64. 
Paul Woodward made an addit. 
collection here -Feb 1965. 

GantQn • 72404-2442? coll. notes for 
2404 *~42. 

• 

None. 

-—--— 

None. 

—-- ■ - ■ ■■ -ft- ■■ 

* ff% 

Palmyra 

<r r 

June 64 

Nov 64 

*• % 

• 

"1760-1826 

ca'. 2831-67 

A 

None 
• 

.V*- 

Yes. 

• 

.^ 

None. Soil samples L123-131 from 
June 1964. 

* 

- - 

1 

Washington 
rr 

^ ~ 
- *'*■ * 

l .. 

June 64 
1827-44 

1859-65 

/% 

June 64 
Ohha1 tfi/n 

Mrf,coJ-r^f 4 ^ *Yt 

. 1,1 —■——- 

/l/me. ■ 

%■ 

Soil samples L132-177 for 
June 64. Also bog samples 
1845a-1845x in June 64. 
C. D. Hackman made a small 

(24)collection here !fe.r 64. 
r 

- • 

^Fanning 

—« — 

ca. 3496-3598 

■ •• * 

None 

0 0 

♦ -- b 

Yes. v 

* - * »-• 

’rT~1.IT‘'r' ~ .... ~ X . . . - ■ 

f ' 

Gen. descript. V 

.- . , mi ... Jfr ■ . - 

% . 
• 

Christm. 

*» 

June 64 

&>▼ 64 

June 65 

1845-58 

1884-1919 

ca. 2740-98 

ca. 3398-3491 
• 

None 
Yes. also a prelim 

listing by island 

. r -. - •_ * ‘ ■ 

Gen descript , w/ 
some history 

" ““ — — ^ ’ 

Soil samples L236-249» & 
L178-182 

° .. : • 

. • * 1 

. m 

Jarvis Nov 64 

* 

«« 

v _ .• 

2690-2738 

_ 7C 

None. 

• 

• 

■v . * 

Yes. also a prelim 
list from poll of 
c. D. Hackman 

-----^-—- 

-* 

Gen. descrip. & a 
partial histoiy. 

—----- 

« 1 

• 

Small collection (8 plants) 
by C. D. Hackman (spring 64) 



\ 
Island 

j. * Dates 
Field 

Numbers 
Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim lista/D.C. 

Hi3tory/De3cript. 
avail in D.C. 

• 1 

Remarks " > , i 4 1 

\ hfaldm 

* * 

*—#—-- 

June 64 1920-42 

. 

June 64 

M 1 i,.., i.i-i jj,- 

Yes* also a prelim, 
list from June 64 Gen. descript. & some 

comment & speculation 

Soil samplesL183-1B8 from 

June 64. 

Starbuck June 64 

»BKBWMlUitfllWWiM. ■l.iiOWUiJJlMjWWIJ.r .BPggg"] 

✓ 
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C.£>. (v^c/Ci/a*v_- ^Vn>vcJC 1^4? ^ 
C.£ . ^""C-vO C^JL ^v*^»rt^,,c' ^ ^ (f ^/ 

Vascular plants recorded from Washington Island 

by C. P# Long 

£‘-&JLC4C. 

Psilopsida 

P^ilotum -$p~. As*-tsyy^. S> 

U~S R ) I c>~2- °CV>£>^) 
Pilices 

Polypodiacoa© 

Asplenium nidus'L* 
Bergman 85, (BISIl). 

Hephrolepis -esalfeatar Schott . i?Vo 
Bergman-97 (BI3H), Long 1828/ (uh). 

Polypodium soolopendria Burm. f. „ * ■ C o-C <0 • 
Bergman '84 "(BISII), Hackman 14 (USHM), Long 1830, 1845^ (uh). 

Spermatophyta' 

0 
O' 

^ BPandanus -ep, -fzc-U^A. S A 

I ( ^ <BX3> < k/4- 

P^f , «* C-n-^2- 

Gr amino ao 

Cenchrus echinatus L* ' £$ \\C C^vQ 
^la^ctanan 13 “(USHM), ^Long 1845k (UH) 

Ligitaria pacifica Stapf* 
Long 1838’ ~(mi)« 

, / \ &r=30~ L*tQ j 14n ^ 1 '* /4~- 

Eleusrne mdica (Le) Gaertn,/ 
Bergman 73 (BISH)7!pliu>kman 9, 10 (USBl), Long 1835, 1845^ (uh). 

Eragrostis tenella (Link) Beauv. 
Bergman 74'TbISII) as E. amabilis (L.) ¥. and A.. Hackman 22 ftJSNM'l. 

Long 1832, 1834, 1845m (UIlT. - - ’ 

Lepturus repens fPorst.) B. Br. 

-Bergman 81 (bISH), Hackman 16 (USM), Long. 1819, 1QAA, 1845*. I84S, 
1859, 1863,^ 2809, 2810 (UH). ’ 

Cyperaceao 

oerus kyllingia Endl; 
Hackman 24 (USHM), Longl845£> (UH). a.- 



\0 

Cyporus ponnatus Lam, 
Bergman • 

O' 
JL Cx-o- 

\^^ . 7 

Cyporus polystachus Bottb# * 1 % 
Bor“:nan "(BISH) , Long l8l8, 1821, l845p, i860, I87O (UH). 

Cyperus polystaohu3 var. texonsis (Torr.) Fornald 
Bergman 93 "(BISH) . 

Fimbristylis cymosa 3# Br# 
Bergman 77~(BISH) as F# spathacea Both# , Hackman 11, 12 

Long 1845|, 1865, (TJH). 

fK~ Scirpus riparius Presl# 
^ A pa T,nWjo* 1SO.S« 18 6l fll 

Cfiuc) 
) 

C^pc^S L. 

# 

7***tV ■* •y* *». 

Araceao 

Cyrtosporma chamissonld (ScBott.,) Merr. 
Bergman 118 '(BISH). 7 

Amaryllidaceae 
L . . <T> 1. -X. i^L ^ C 

Zephranthes rosea (Spreng.) Lind. 
Haclaaan 15 "(USHI-l) . w— 

Lc'<‘ H. 

Urticaceae 

Fleurya ruderalis (Forst.) Gaud, ex ¥edd. 
Bergman 86 (BISH)i Long l845f, 2822 (UH). 

Pipturus volutinus Hedd. ' 
r Bergman A4^):Long 1827, l845s» 1875» 2820 , 2823 (UH) 

,s—/ 

Amaranthaceao 

Amaranthus viridis L# 
Bergma^TToTTBISH). uv 

Nyotaginacea© 

Boerhavia -sp. , 
' Ber&nan 11 (BISH) as B. totrandra Forst. f Long 1845"t* l845ui 2824; 

(UH). / 

Pisonia■grand!s B. Br«' 
Bergman 99 (BISH).,” Long 1827b (Uli) • 

Portulacaceae 

Portulaca lute a Sol, 
Long lS55 (UH) 

VS 

• *»»•* *) 

2826 



a, ’..k 

UDasV* 

Annona sauamosa L. 
Bergman "96 (bISH) 

Annonacoao 

la-*—4 i^v~ - 

Lauraceao 

Cassytha filiformis L# 
■ Bergman 117_(BISH)', long 1845^, 1849 (UH) . 

Cruciferae 

Lepidium bidentatum Mont. 
Bergman 71a,b,a (BISH) as L. bidentoidoa F. 

2825 

libit 
Brown,” Long/j2822, 

Leguminosao 

Canavalia cathartica Thon« 
Bergman 91 "(BISH) as C. microcarpa (DC#) Piper; Haclonan 23 

Long 1829, 1845w, 2812 (UIlJ. ^ ^ '>r* 

Leucaena ■glauca (l.) Be-ntirr 
Hackman if (USffi)j Longl831y (UH). 

Simarubaceae 

Suriana maritima L.' 
Long 1847 “(UH) . ' 

7 

Euphorbiaceae 

AcaXypha T7ilkesiana var* macafeana ¥♦ Miller - 
Long l8fl "(UH. 

Euphorbia glomerifera (MIllsp •) Wheeler , 
Long 1845x. (UhTT 

Euphorbia hirta L. 
Bergnan 83 (BISH). ^ Lid f"- 

-X— 

Euphorbia prostrata Ait* 
--Bergman 75 "(BISH). a 1 C\U,<-' 

Phyllanthus amarus Schum. and Thom. 
Bergmaii f£ TbISH) as P. niruri L, 

Tiliaceao 

Triumfetta procumbens Porst. f. 
Long 1&32~(UH). u“*3t 1 



Malvaceae 
.X^rz^ - L.. _ ^Ue^v-V *tt* 

Hibiscus tiliaceus L# 
* 179& (UH) • l^' 

Sida rhombifolia L. 
Bergman~$7 (BISH) « 

p9idil>wn 3U«-JW\ 0^\x^\tJr€J^ L~' 
Vvu^pi' a. CjL^e^ 

Onagraceao 

Jussiaea erecta L. « '^D" 7,^/ 
^ Long"lB20,~ 1834, 1862^ (UH). 

(- • Convolvulaoeae 

Ipomoea pes-caprao (L.) Sw. 
Bergman 80 (BISH) # 

Ipomooa -tuba (Schlecht#) Bon# 
Bergman (BISH) as X# c amp anulat a L# 

7 /7 "~ 

LG asV 

f </. 

Boraginaceae 

Cordia subcordata Lam# 
Bergman 89 (BISH) #, C 4r */. •7~-w ^ 3 *v\ 

Toumefortia argontea L# f# ’ , 
Bergnan 72 (BISH), long ,1833, l8fl>, l845y COH). 

Goodeniaoeae 

_ _ C-vvOavv^C-; A _ f 

\?CVU)} / £"0 ^ Co H) . 
,i~C~0i^Cs 

4°,+) * i 

Lrw^'^'Scaevola faccada (Gaertn.) Eoxb. ' ' ' . . 
Bergman 90^y(BISH) 9 Long 18 31* 1840* 1845&* 28119 2819 (UH) 

5^‘>, 
^up*AS(6#v jhr6uWit*A- u- Compos it ae 

irV'TC-VH-)- 

Synedrella nodiflora (L#) Gaertn# 
Hackman 20 (USffll); Long 1845 (UH)# 

<ro c 

i tin (-uH). 

Yemonia cinerea (L.) Less, . 
Hackman 21 (USlffil); Long 1832, 1839, 2822 (UH) 



*'» 

Vascular plants reoorded from Starbuok Island 

by C* Be Long 

Gramineae 

Digitaria paoifioa*Stapf• 
G. B. Long 1936, 1937, 3305, (UH),1 

Eragrostis whitney4 Fosberg ' • 
C* Be Long 1942, 1946 , 3299, 3301, 3311 (UH)*’ 

Lepturus repens (Forst•) E.Br» ' 
Ge B. Long 1935, 1936a,b, 1937, 1947, 3309, 3320 (UH)v 

Nyotaginaoeae 

Boerbavla sp# ...... 
C. B. Long 1943, 1946, 3300, 3302, 3307, 3319, 3351 (OH) 

Aizoaoeae 
I 

Sesuvium portulaoastrum var. griseum Beg* and FosW 
C. B. Long 1939, 3310, 3314, 3316 (UH).’ 

i, ■ ■ . „ 
Portulaoaceae j 

Portulaoa lutea Sol* 
C. B. Long 3306, 3321, 3350 (OB)# 

« « • 

Portulaoa oleraoea L# 
C. B. Long 3315 (OH) •' 

Lauraoeae 
f ' * '• 

Cassytha filiformis L. 
C, B« Long 1944 (OH). also 1946 

Legumimosa® 

Oe Bo Long 3313. (OH) o1 

SSygopbyllacea© 

Tribulus oistoides'Le 
Co Be Long 1938, 3297 (UH)o' 

: : . | . V • 
lalmoea® 

Sida £alias Walp#. ' 
Go Be Long 3303, 3316 (UH)»< 

% 

1 



<r» 

Convolvulaceae 

Ipomoea sp. 
C. R. Long 1941, 3508 (UH). 

r. 

(L.) 
Ipomoea pes-caprae sap. brasillensis Van Ooststr. 

C. R. Long 3312 (UH). 

r 
rt -ji - ■t Compos it ae 

Bidens pllosa L. 
C. H« Long 1940, 1948, 5298, 3304, 3317 (UH) 

v: 
\ 

;_v * 

'* . ' .1 

A \M. 

4“ '?r 

H/ 7 1, 
f 

H t 

V 

wi r 7 
■ t. 

'' i ; ’ 

> 'r 
» ' »« ■ 

* 4’» u ,y , 

A;. 
v »*. 

*r. I* * n 

V . Jti 

' v 
* * 

■* ' T<! 

* * 
. v •# 

V r» 

• i'V >’ 

>v 

\r •• 

A? \ 
■}, >•' c 

-H t iir * 
■ 'iV '' 

' ‘ 

* 

‘ < A 

AT » '1 

* Af V. * 
* ■ ■ 

t ■ 
<’( f 

% V. 

• ■>> r 







I J§\ , 

g P m 

mt 

Mm 

>, U , .1 

I 

P"ial 

■' /^giB ■ •" . 
•;?f Ji ' '■■ ■■ ... . ■■.. '■;■:> 

m wmi 

Ml f f * • 
.. 

& y! ' m s ,1 

I 11 

fftii-iaasi 

V,\ iff ■ 

, Sfl p 

ay ■ SsC: 
1:00^00^ 
MMlimM 

I, Jilil 

iiiSI 

V ' . ’ '» ' ' % s - . 

jr . :,; ’.fe.Si p&issji : 

V 
,■ 

ayv?Hf’.. .-f?®5 
* V ? ^ § 

!@&8gf.‘>0Hc 
tf C " 
ifcy 

sal 

MIS 

iSiil l wM a ■ :w&|i I 1 '''•i ' M0 ■ £:± - >'. v. 
■ Ifjh 

.*. 

Mm 
mCi^ 

s^-wlSj 
- v 

"' ’, ' -. fp|$ ■»,:.sjr .. .y.f|p 

i * rasrag&S »--4 

M&t: 

a mm 

■ 

gl III 
Say1; 

■ *w 

M 
■ 1 

JE a 

rjR»;; sSflEffe 

w 

•-4K *■ 

s^SpIgi 

_ » • « i 

V" 1 • • • 
* A ^ 

• • * 
*-•••*«» 
*••«•••,. 
** •••**. 

>*<•«• 
* * • • • 

. 
■■ V' :v;;.;- .;>--..'-':;.- ^ :v-.v^.: ?-■ 
r .•;'v'.6k'tfS- W. 
■ ''L- "J . 

..V-'.■ £' 8®/; , *',-■' '/;4':J-.-" '•••'t«S® ' •laR;I -i'.-r-.r: ;■ .* y V■. 

';'.' ■ " / . :k ..v ^t... 

• • • 

•••••# 
• • » 

Vjy *p)i 

r .,' - 

N. \ 

wn 

1. k ^A-6■ ■'•- /. V-;'S:- -.'■ v-' i'i:'n 

^ • • s>vxii 

\ 
\ 
3\ \ 

\ . \ 

*’ 
/ 

' . 

--•-•‘v* 

V 

■ 
■ v. :v 

' ' - , ' ' ‘ ’ &y .s "M 

■ , , ■/•.•:, ■■ y , . ■■ •■; „ .. ' • ■■ - r . ■ 

. . 

. 

; 

m'iSmv; «v;. %: 0 a 
?SI Vv ‘‘'#5 ■:;:' .y; ® | ygte«i%a- m§. wmm.0. 

/m -■ r’ .. - • 4 
i / i -i( s 4 • - - f y ^ -- 

w,,2;i, II 
. y >" 

,'4'. !-•;.•,"- ;.it' 







; oui 

\\sX^OXr 

<x 

^oNvwx€ ♦ 

VVvTxc^=c^r 
V _ • nf-, 

£ o SVNSMC»\ \ wcxC&*& * 

\=su\v£XO^Ol^ # 

A yVv<V'w^- VVjL-jQ^ftu 

cca:Ce^€ 
. iatc <3 

(V\ vx^oui-feoLe. * 

OcX^OO.V'x V^C^fcx,^ 

V* i ^evxvxe^*^ 

\Movoce<ve 

LA V*v V 0»c<c (2LCX& 

Ovxs'VtsX c. o, 

>4 , ■ « 

Ci.V>es%o ^>o<&'c>be< 

W\ CxvcxanVvx c*. <51 

,\ vwv,<se 

^*^\Vcx<be.cua 

A v>vsov\ocea^, 

V4&V* v\ <xv\ds< <xc<g <*je 

{^v^ss^Xaceo^e 
, ^o<.c«<v€. 

WSq^kva* vvo Sct^- 

(C)X<kS '&l£X<LGoJSL> 

*2* h c^o^w^Xcm: eo^e 

w\ovtd Ax^^e©^ 

^U^V\«v^ia(€<)k 

V «vC 
——pyyg ^r-HKRf. AStiHSiCV 

/o 

/£> 

JO 

f*>. 

/o 

f« 

a 

jr7 

D> 

} 7<? 

5:i. 

\ 

A v\ol Ccav^Q. *ace<=c«. 
! I 

T" 

\N\ aXoOuc^cl^L 

^\eN-c>JkV cv.c!s?o^€ 

—J I— 

\ a.VA^v (5 

Vcx^Sf^oV cLeecgg 
I i 

d^cxvrx Cxv. cie<^e 
| 

Kva Vvn \t*x beoA 
^ cJ-vv c^jcxc.^ 

)|A v^A‘<xce.Nj£. 

O WXe^-vTJ. C<20 C. 

A VT^Vvv CkCe<v€. 

LA^\>e\\v‘^%\axj0 

^L>r< ^^exC 

v\n ^\ccC 
• . 

A 4bc\e.^> vcm&P^C^^S 

CowOoVo 

V\m,&nto^W^\ <xc^vfiL 

V)cv|ww <x€* 
• ; • j 

VnoNo < oJs^os.^. 
! 

^o\(X.NA.cxce ♦o^ 

^Cvo ^VAw Cay v 

V?> VC^\>Ow\\ Cvie 

A <K\ wV^cvf 
! I 

VN«V< ee>,€ 

<=vcec<e I I 

aC.U,v\»?t^t€4^ 
_ ! { 

GrcoA^»a < 

Govw^OS v\ 

"i.-'-'t 

/ 0/ 

/// 

i/r 

ir 

//£, 

iki 

t** 

Us 
/ ■yy 
/ 

/ 
ft- 

/J'2_ 

;ir 2 

/ r v 
U 

/ J 

As 



jr* 

~"7T 

VAe<\ w|> jcxvv\ 
WC0 S-'sAn*^. o ~^r iov*9s«\b 

Vv\ nsAcvV^yvv Vo 
• . j . i 

V>* £*U\a C^vOs* ^ 
^0- £jV\© >■<) O v*' **- 6\£ ^ t ■»vv\ H i 

*\\ ;*■**■ 

^SsrooeNv^ v\\e\\svKvV\ \\ \c :\<xw <* <ln\vnvv 

(T^v^x^>vv%^, 

£"Uv> 

Ps.;\ 

CM*a' 

^e.vAeN-o.wx 

;<Qc<*. 

0\0C| V 

*£~7 V\^ac*A o ^>Vvcj W 

W MN\A (>**> 

£. <v\. 

6\jfl-e 

►C V 

Pte.v^ \po? 9*mT A 

A 'v J 

'Sc.cv 

^iccy. 

• ’P’s?' \ crV' vvcx<2. 

?S\\-OT 

•^V1 

0 VW^\€\X<\\ \(0>VO*6a> V-* vvWs^. 

V6 VM F\C^SPt<£r 

x> V^Q. 
\/ 

W |C*> 

^ /^2>\ ee~V w\kNv% V>vovj3V\e s ^ , 

\ Dae Os. 

>VA/ 

►\sj |V> ; &evrfic»Vs> ^joowvVe.^ ^EskXvoS^ 

(3) \SxVk\ & s-^ck. liVJOOs^ 

^C<££K<£s -1- 

Ov 

O Cl sc *xNq,y* Os.'vsVtfcJ) 

sv ̂V^V1 

AC.^ae 

>*w>y*£>VO\« !yt 

V^vOt*>VH^i| 

0 

. » H* 4 1*1 *» I 

oVu,v\i* (cv? ) Vc. i\ o<^-> ^C-V 

VJ.WN 

"^Vvx^ ^e\r\\s» 

*r ^jjiWA ^W%% 
_ ^ 

s» W^o | 

Co'MNV^OVV WXMV^ftV 

iSocSUeftr 8 



V' c-Vevses 

CY'tvv\^>VV.\c v‘ 'M VNVXVuVv\ 

(^yJSo&1 Uv<5 ^ \ W\v>O 

H^fVUO V'f\C£;f\^ir 

Vc>. \Ho \v 

X^»Vc*>\£L 

\\c\<x 

•WMSWSfi 

SN^O\\ \ Oy 

$• ^onW\Wh\ \VkvV\^4*3» ^NOWV 
WMPW fU<XVH<2. v©wv 



.VM,v 

Q\n \qv 

xnaw& 

^.sro S*V V S» ^o\c O^NcOs* Gc^>^^H<£S<>OkNJ- 
Sir----— j-1— -- ! > 

;yf gs»V\ V A>Av^i LCdc*s*&%cN^\vcl) 

«^> v\<^X"\Os.NA^xS» WcvA^evA Cfc.vmQ, 1 

cw*Q, <S^i3y*^tC^’j V^4>L -£>#** V^^ir w« 

r^VnN CUSA,<N\S “Vq-S^t; AvJws, < c\\C 

V'NN^ 

^OCVNV ^VAVSA W\ l\ C C< O €SK.WV Vn^VW\€ 

v^W\ 

\\cVc\ \y\jsWv, 

(py- (OcM )0 VQVrr ^ 
^?Vcv> o\ CX<^>\w VXNW S> € <£vyv\£l 

p\ \NMAQ ^VN O^eNN^VS^ c 

-—-- 

S \Nyxv' k <%» 

jP 

■ 
| 

[ . & * 





0^0VA6: UMRC<S.*^<S' " 
( wyjijVy ajVt^ (i.'Ve^vvv-aJi W*vA>or «~«>v* '-*'v..<».• ^>V«^\ 

V^N<X^, 

c^e^s.^ce.ifvS' 
/ I . 1 ' ■...:■„ I ■ ■ ' | ' 
(, q^tsAxe. os- vusVV^e. K*e>A>*,, d$^v\ 

i ^ | I i / , 

i l • r i :j , j | | 

o\X;e^ vs \ \^vsav^i 

y^\Vvy^jc^ j Gw&V 

Cv{^<gvvx.b ^CXVJ^VS.; OAvg> WoO^C. 

0^pC.>rv>*<Sr «^>£ Vsv\a^\^ov*\>A C S 

^y^s^e>N^vx<» y cK s^4»VoLcSj\^^>f> 

ocor \> 

[ ~ j ' 
■*" CcXNAA.\^ 

i S I 

c€ V>C>£^^ Nvsavf^ ^ cr>r VN ^n'<iv\ WA^vV«A&) 

UsNV^N^scv (£) 

O^^SNTXsKtU 

eosfievyW^ t: 

. 

^rtbVt . 

roHvKVMSLvjwC^ y^x v\v\«, 

,Y^ \ 

! j ! . . 

£\& oeWv< £> C^^V\ NC vAo^tC^ (Vx'VNVsA^ 

VCvLXWv^^ 

C^vus <pe vvnvo<.\sjlS^ 

■' i w ■ ■ 
^ >^v*\;^vaco&U*# C<Sf) 

<:— v 
vws\^ 

Okw^ 

y»ie>V^N^> Qhw\q Bxovjovs 

*C sWS.XiX-N O* &■ \dWiVow\Oy. ( Vxv\v\e^ VJa\s\ 

.; ; 

“ NsiXOsovn ■=»<“& «^' 

^v^Novxs.Vi^Vv Si ^^vsoois^jvioXoxs \\yX3. • 

C\V^Ai» V-^pa-r^S 

( uioo^s s\vn"oX>«Lj 0yVs<P*S» Ox' 

■“ *^»NA.*-x-u»a\\ Q6 ) 
| 

/ fcsj 2X 

aXe^Vfiss***S . &VXd* n 

jfC“ Si ) 

< i 

— V’cAvu -^«x\A \ 

Vv4°%} 

O&O& V\vjj2,x U- % VSVN^. 

VVoe,vs^>^ <$lcxcj\ v| \v^evck V. * Iwe 

?Vs\ c\\oo<*<£U Ck 

Vv * VcNacv^c^* Qs» 

\-<g.\y\c3Xo^ "\2»ectc -I 
^ ! 

,S?^CC €s> S<2.^ *1 

H C<s>cov\v^\:! v^\vv\ C&) j 

" Scoisre. t^oAvx^I* I 

j~ VixVott, ^,0>\\ ^Nxx* 

oU^ Vii*VS<SA . j l’ 
A ^^C-S tfH 4s j- f\s«v*vv\ ^jrco«v\AW I I 

/ ■ \ i j ! | j r ■ I i ' • ; ’ 
^vwooMi^ Wv>soaCe*x*^ Sc^»vVcV«£' ^VAi, (\<v\^- C«<^xmA*-)w\& nv\AW^J ujfcScv^ os' -(auv^eA . C. txAvus-v o^.V 

j ■ j ; • \- {■ j f j . 

sA1 otteV^vNyscs. £.S\o>>ns< <ag>c>ss;e^ ;f^x£SMo>.Vr J t'Niey^c. 

§c ^\&g^s»u,S o-sAsr^vx^ (k\tcvs&l*q.'«^ ^ 
■■ , 1 " .. i j 
nw \\\uvs sxsy\ <^> | 

"" : I J~* ~t '   "" ’ j j j 

^ c o:? * 

^1^^0CAS» i \N> ftCvO VV»\\\2^U Wv^^c\ §cVoW 
- ' ..—”’■ ■' 1 1 : | | 

Co\oca^^ e^eo\e%vV<x CW’^4^ sdVo^C 
in i.iaj^up | 

Pt\OCC^&\Ck \v\(Q >O c*k> 

8^ \ 
- VA'O 46) 

*** *V(XN\> VJ\VS^ *C») 

3- v^vsve c.*s':-'*zj£l ^ 
n 

2 

- £\e C^> 

\<».s-oV C&) 

V^\«l 



njr^ 

' I it 
\ oOlcOv«K^| V^v vxv<<S- 

-— "*""‘"PI**"*^* 

■ ! 

, / 

1 i 

7 

^c^v«.T C&) 

, i 

C &u.y«Xe><vS 

^V>e<0 tS;sco\«>.V ^ I 

c^'avs.'.xxaN V/\ev\»h» } 

j ———- ---- - ^ j ■ Vv**<iLroc ev\Arv<*c (, ! * 
!^Vo£tC> 0>uaO) 'SA&V'Vn - v^W>Cs? &ouaf\ip& o>r oyf^W pW 
Ia’1-1' .— ~~ "] '‘ ) , ■ i • J ! . : ! 
<oe\c.>c-e<x^>e.o*. spuk.xns»ck^^o. S&»>*%\6oow\ I i 
; _—     »"   »- ?r..i»«.—«■- | v~»■■■-—y—| j : j 

£*OWNVWS.Vvvc^ ^2>nXV* w\avw\ 5. i ' 'r&U^V 
i .  ."'- ————■—> ■   j .mmmrn j ■■ ■••V . T j « 

(_vwcdW 
& ?e 

y\\v \v»vv\ ^ \* ui\ 

LSnOVS\vv. 

<2> awfe^ovev-NCk 

'O v fi’vr>> ck* 
— 

j^u, \\\eew 

wxpvdefve 

\ wy 

\—vVikW^ 

vv\ c^v-\ Cto^. 
3 

ovjC>s,Nr* 

V 

V* i\ y ^ 
I I 

or OvV^ o^c^C^^vJsXj^ 

o\\<ov\ 

(^ 5>CCvO) O A\& 

PrW\ w\Xf BC6^6 

C_. ye^ewNwcsl j\v\ttb.Wy^ SfrOoo^*o 

(^>c-vSA.\x^v\ CX5^» \O^V<d.oOvVv Vi. * 

ouv* >-\OOv\^S 

CsAo^C \ O Nro^*^cN\\\ Si* O 'SV“<^.VA 

^CL ^\o.v0vs.^ 

U***0,) 

(f d ^\\ ) 

z 

\wx 

C^) 

! ■ I* 

W>^ ^ONfs\\v 

H ST 
(^•asAcSl (Jtyisvv^vvs ^ CV*v^u*n US CAl 

o 

. * »•« 4 1*1 u> 11 

2j?®.o\\\*^xv'v.xTv>.e<b* £>o.Osj V^nwIQ, I *»Vo**o^ NS^S-^eWrvn (^S*}| 

! • • i—* I ! ! ‘ I 
I V TY^CiC'PvC^ifV £s “t 
l j, i I ^ j j .,h i ' j * i | • • • | 

• T^o.co^> ^iwvrNoJV v-^cQk^ : j I | | j j 
1 —— 4'| *" 1 T ■ ■ X ■;/.' ! 1 . v -f \£A<xvicSL C^x^e>vO^W^ ^(^1 

\C^CC^». \ €. 6 ^Vo^€^lpO'XC>\wfi£> \ V*V\Wi»j Q, \ClZ^B ^cA.y^^v,'*xv>1 Cv»v\3^avoc»\ 

vJs^o CL€z£\&. — ^Sawawcs. -^oovAsV'y | ; 
! ■ i r » : 

N\VOj \ 

' 

^Sr4U^s 

\N\v<^o^ 
6 

\^\uSOs VNOvWQs. VovAV 

^CNvkSCs. Sd^> < evN~iV>X-W\ 

cv \ >\es*c i Vi ON.NJ& V<A 
! . i 

. *r 

\^< 

| . *— V><^%\Ck\\fik,. 
.' j j 

s CoVsjjX c. cilovsCV €L 

\ yO^dcE. \\6: -* 

ce) 

as vAti STN VVCA^ ^SN\v \ 

^ 6 vjev~<^s>e<£.va LOooq&^y; ont :£^Vw-v.,*-Xj>.s ) 

.j | ! P . |t I ' , ; Vov-'^ NxvA w-p 4tow<Q ^ 
C^CK^iXOCV* v^ CVs, 6^Uy.v^^0A\^o\vCs. Vj> • v ^xv-ovvv^oocfi, sW^ -oaNy' 

Y 

\NtM ^jr j 

O^CV^OwCXNCNvios. OsXco^<1,Ck. ^voA 
i « ! - ■ COC^-v $*<?, \ \'0'- < sOOtdi V 

WiVsXce^t awk f«v\ow%^ ^ , 

%^evi^ ui©u^4LV«c *rv\ A-^<x\;cvtecy v^r VAV?u*j2 # 

4 «M*t- 

V^t \ *Wu^W*%. h\>cu^ 



> ft 4>*»**’ | 

P) '1‘ ' ' I ' ■ ' j j 1 
ov| e>^v4veev> -Vv^e^ exr- 

^OY^G 0-\V>CX. 'jr-. S VS>N^ j 
-T.-.r ,«-t- . . —- j j 

| V^v-^X) C.<XNrsp I Os\\* v\\ (^VW^ 

^ S ^V>vN\\\\x, \—- VVSN\C- 

^ysOs^S. Vv.v\g,\3=M~NQi ^OYS^, 
I 'I , J 1 

V<0;v^ Nre\o^x. V. 
——;-—   i- — 

?iC^ C^VnOCX, W 

.V.YSVS 

j t**) 

r 

V^v\>£> 

U.^Tvq^O^Ke —t \Oe^ Sow 

v\A^ve^ or ^yvxcaJsNn 

VS€*V\V.v*\% S^sVaX ^ ^ ) 
\\£ «P>aV/>\ VvoV 

5 

^\€.vx.vcje.ow x>»ftAeNf-o\<^ C^ov^r* ^-.) (5’c^v^SL *ey tuD<®&Q . _ 
^ I . ~ r~ ” | \ j > i i |. i ;■■ ■ | ■ 

VAS> U&-\^VnY^S LOe<fi<Q . - f7. av^evVW Vx>r&9 !) 

Cq\<xV<X iuOecSidQ,. j ! 

Os. V^e\>\W\ ^1(l . j ^ 

ys <\J6ow (Wv^^) 

tr> C*VCV*K4S.r'V 

Vv\ 
j j 

— Oo^vN^es'^ ^sG.vs.\ (£ \ 
I 

^B^Tfkv.f\Cfeft6r - 

^ £,v* VievAp^j) 

v€vjOooA ^xnvn\\ 

C.O, v* <C f A C«ct 1 
X | ! : 

_-r. L f*. S>. | 
ivvc\v«KVNj^O^WX 

CWS^\V 

^avvvex 

A^x OAO 

^ CCVf* O <^^sjhQAN. O^ft "^tS 

-*' V' ^.V^VS i\X$ 

3r>“ << <^VJ,*<2A I €Xfi* V? ^ » 

c 

ckwG* Ps . 

*Vx S<do^orcs^> <£ ^g£) 

C*X “* \Vxxc- va c\ce^A ’^*^ 

V**") \>y |^os\>^Nvt^^ ca.s*4^ *S>csc£\<£\ C i Y£\ty) 

w%^ Vi»y ■ ^rosNo^~^| ^ WY3 ^ ^ 

VS<u&S • \c>Y t»«C So-J^f CMOiJ 



£i&: > * lpj 

S^.V'C^>^»V> ov <3^^ Cvjl^vs ckr* 5V^ 

|£v^sv0w ^ s^caNo^ ^€va>uaS 

/ 

-t>wQA—A. ^is^I. <p>|\\AA.o "gS* CIX^S^-J^ 

^ W^S'-C* M - Vj_^>ec5i \ay1 

£ WevSO <?o v ftO£f*<£: - - 

^<5 ^^oi^v^rve^ cxvwuivX 6^ ^esr\e>\VsU^Q \NZSf\& j sVvvaXjs^ c>v votv{^i 

GcC6«^o\ j ^XNVssX 

Cve \NO^exQsv>,wN oaVvx ewse 

gv\Q ^>Q file 

>Ml( -f. 

(tAfij-ftvv'i f\ 

AJk*\V\ CxnN\No vos»< o ygle s» \^ \NVaC* 

j-Wv^ yVg. y j %>e\\e.vf ; Se^M^ 

t\\v< y g>fiv\'\c>a.,OCA.V>^» 'i* •■ Sr 

\5eVo- C>cA<UXvn 

^ O'-v.'A'JctX or 
. ■• j r 

i 

B^F\HF\VOTV»a<^£;Pu£r - 

V^voe-NVA'.^ WAa‘» (sjXv.rlS^ s\voJWsft , 0V- 

p\ v»N o»v~xxvs:^N*> 1A£» 

l\w<W <xv\ C#VA<a, 

w 0x04*0 \OC.O 

I 

t\‘Cf * 

<QvV-\ <5llAS. V\v\<_ — s\owik\r <Xvv\<xv* <vvsNc^, 

( \ \\\av CXN\V&\\JlSk 

<Q.xjQNo\\a^> I WVxA • 

\r* % vsn\€. 

t\nnao>>t<xnn»\Qnnv£> ^vovoVw\\ Q. 

QCK'rQevs Vx?c\ 

I I J 

^ '^VNO^XXXnCvQs ^rCXNVs.\ ^ 

CKshQu C 

W W^q.stx Cy\*CXC >\sS 

ft eV^ yo>wV^se s . vg^gvta^ nWcWwwcS. 

C.V^ycvNxV^e£> V3e\j»^Sv\Cs. \\- «oa5i. fH . 

G OA\ o\ve>AOs, 4n\VS^. 

\r . i 
(^ \WsAp£E» O'* 

V^Hc-'v'v^Gv^ ence ip> <==. 

J . ■ 
x’ec^y^ 

CO 

* 
£ vs.v 

Cn>Jk>C -o' C\ 

^N\\Ap£to ©y* 

C*K) 
^3 0<? ^VO-V^>^ Ve V ^OKlbVo^ 

Nr** v*vnvn£, 

1 cSIc^s^o, W%*v%* sjcw\ 0?o^3C» wvcxA. 
r1-" ; —'» ■ ., ">■". ..' "■" 

— I *3 > ■4cVcCS'r.<Sb«») 
C5 ;v 1 I | 
^Qg yA> cvv3\ o^ ye^NN^ y, yvMe* 

AV <v S^e\o^a\\v^ 

fA iV*o\>\\\ s io! 
- YnAn^&C. 

nS0Vh\6«| <^.v«!kwS^ ^ 

u^vwa. 

^v-o ,vj^ VA 

,r ^ <M^,>v\0 i\\f Os* C<^) 

e.\^<Sv Ojo^^C^) I i I i ^ 

V><xwo\^ 



i 

(_ OUnVynwoA Os'- (^■evt^VvvC'X 

V u\<^^Cxs»Vcvxvffl 

L. 

___ >\Q\e\n\kV,\ 
3 I ' 

j 
<> j I - 

i i .’ ‘ ■j t I ' l! j '[■'•• 
% v*M\ ^ovWW das\yvXSiv\ y, gas* j W* 

I ■ ~"f~ j ' | '| i ^ j 

^eWix.q(pv>CoviSle^g(V<AWs^ O«■ S^skvNVtc. 

Vo VYu»\,RCfiCt&z V^6r — \KxnS^o»v«.q !€e*w*<V-^. 
x.i v > : i . ^ i.aa L- - ! ■*_ s I v . v ' 

p?Ov\\^\t»>eCsrf OOsSsVA^ V • 

Vov-VvA Ci<2 cv. 
“ | | | | 

9oy VvaN es.fccy» oWoccAm V'^Vk^. * 

tf^vroo«Ai^» c*«- ? / 

S?Ov\ vAouC ey. 4osWva‘y V OOvs ^Ofc^VS 

^o^\ft,ccv Q-v^^o^s pev^vv^s. ^Vev 

Y^-?y\~o\ClkO.O- SO.W\|? O.GVsjykS OOvs 

ew*r 

ait' j <y 
— *^xc^vo<3e£l ,, w\os,x*w\^V^xia C **) 

ybe\\^ 

- S^OS^ VV>ot»S 

|(^C)oa\v^uA 

f i j 

- ^nsY* ^Uvs* 

Nve-ApS*^ <v\ K sd/V\3<^*y ev<^ 

j j j j 1 j.''!. \ ± I 

: W&V\vs.c^ | £ W**c) 

^ZWeAkok. s>e»«-V<ee^Q.Va> *?» 

;ve^i». <>v 

Pi vwkowo, «=.a«ok<x\'Nos»ow 
UiaM!MagMalaia^KHMMHMlM«aninTin mi»ii n *ii%hw— wrrTinwminmWiimiiiillwinaTi I J||    IB 

[vsawx^ i ^j 

•*AiS , o.~ 4*VV«'b| SJO*' 

^-tr 

\ s'1 

>2C 

i/ VWO«iM'-^~ 

O^^hV^Qs, 

UAu.j?.F\ceP»e 

0^0'eOA«Si- CWN^S^Vc, ^COM<Xv\ 

O^vovv\a\ vc vOac*£L Sr" (4Va«. j^ J 
! i ■ ' ! j ' j 

i 5 • 
r 6a^ <k^.e; s*oe«\so^> (^ 

i | <* 

' ' ^ ' j j ) ' ; :( 

VvCXvkveK 

ivwywvi 

i v 

Vv^£'-a. OX. IOvsV-'^a^» ) 

%. W V» f ,. 

V'VWkC, ~ \ckoe vjC WV€. 



jrr. 
.A 

OwvV 

■ . . . • 

We.\~V\OO,\<0.V Os. OOsftfS.V'O- j V'UWtf. 
t "T”1" .— (1 ''^jr 1 """ 1 

<l«v^fvv<\t>p\c^eve - 

— V^^TVvKXVV&In CK 

<£l \ic\wo^' 

/ I ,■* 

sNVsv 
"Vi 

(^ \\e^y^) cr^ ^vv^fii\vvvvr^ \><xw<xjLi» 

CkVNS N cXx^AASpN Sic Oc^s.n^L^\<2«, 

(jSo*G.\ ^ ^ £>a>-<Sv>-<A. Q Qc^» poory^ ^^vvcpyo* %£cxV*. wvOo^<V\o^» 

I V<F 

r-^p\&Cv\v\\ \>v ^e^Spc«k^^oos^^^ 
■ Vi4»-' -»-»WII«|ili< »■» — U..M Ilj<^-a--t-rww-,r 

\ UVvV ©cOa»\\\\ev\S»<V 

SS|\'xs»Vc^v<S!, 

! • I ^ \M?V- 

(C> ! V Vcaw^vVa 
, ^ i ^ -v 

V->w } 

t^owV* 

<^VX\V^£GO <xn^ ^xi\A^c\\tevNSic^ 

V^y<gUu^x ovyc^vw l cvfc>vv\ V^\\<c h* 

•■- '* \i 
' ' ; | ; j | | , 

Nr-oVvO^Corv^, VA<XV-\VnW\<X (Ww>^\ OfSO^V^V - SkjQ&sX Ck\\h 
',„ m' -, t1 i<^IIJJj<jJji_lxjilJL!'M»*W»uiniJJut,4."i-» uttWf ""-‘“tk-“i‘l1‘ l*i*irt * j j * 

CoVDW^VJLS (W'VWAC^ vS*»4 
. rlMwll I ■»» — i 

\3vccs*sacow 

»% C o*. 

r 
X\V*cf) Nf^OC&V 

w\ 

(\\e>&£> y err ^utc^V 

} < j ] | i I * 

^ >A^^p\\^\\v^NV\ <p \ NAN^o\vXVV\ £ VrfG*\A\«jjVvWfSL, 
1*"*' ■’  £ll 1 '■<Jp1«1«nw C^yi■'• ■"'■Ml f   ^pwa-^wTiM^ii.iinn—. IIMIWUHIW—I 

cAc*v\e-Vc?e. gVwveivcj.! (_ W>>*. j 

Aav** 5gX.<V'Ai\ 

) Yev"- 
I- 



V^G^-WN \ V^O£a.R <r — 
- I t , A 

C fev\c6> ^S^HAJ^oS^ O-Y^SL 
oVs* CW^V^\ +, SsVv4*Wc 

,5* s c^wcsi ! CW^e\ -j—— j ^ ; 9 | . j 

LOOUAOyA'a 

V<xoW V; 

(, V*\VO*S ) ^CXY LV4“\ry\v^ <x» Qav<g^ckXo?*, Oo^r 

?\\oe<g°Ws % 

^5cXoX%sv\n<>» NVNOV\CvVv5>r^ 

\*\VOAC 

\QSXST2. . 

0^v^K^\>* 5) Y*^ vsv\<. 
•-"T-; . 

reVj^a- V-»v\v\c 
I; i v •. 

\V\C<XVS<K. V'>NS\C. 

WVVA 

X&JGL 

V*W\ \\\o 

WV<F%S 

%Wi\ 

v n\XMA 

%\Avv\ 

? 



2.H (srOV’vW 
VjjvVy'i* ^No\v\3ei. 

<V\u»vSftX' vwo 

^ccva'N 

UXl^^CSi V^\CN>C\ 

NW^ 

^ Wn^36 > ^SaVv^*X2^> 

^\u^VV»—^P 
V I I 
V*%w*\<2* 

I 

’ 

A vDtWsT ^ 

COAM^Uv^iS 

(Vo&Mi VWW v^eoNVN Ook.V'*®^^ 
** i’irw»■"■»■ —“j~ ',*m,'m*'''m'-' ILI ‘ ' -—i-n [ ■—'—™■**«*Tr' 

vxww 

i ^VVC'CCK. '(AvA.V'C • 

Cl 

XcWv iw\>MCS. evsovo 

„ V'^6 

V*' v\>n€ 

>vwe 
-•«* i*m 

^ * VNiyikvC ) 

(ia.vdkAevx ^ ) 

MCsfW* • Owv* 

V <tW.vc» s#»W*4\ 



* *L 

y 

\ 

: f 

/ ■ 

CP 

j . - A 
fie <? *> <>Y >. J. Vj^f^c4-^s\fc-^ IV^N 

S^evnos \vs$S£*c4. \„iv\wc 
j^*^*wM*M*»n ■ • tlWa^nii'Hi mli.MWliliiiVliiiiliMlMii l>fr— [ /\ 

%\vok.^ ^revGW<^^s siyAvv^i 

Natvvk^) 

. i w* \V\*V\<|^P 

_ \ 

T\VA<Sc&W6 - 

O f j <;V 

,^eWos. i^vocUw\\Qev 

\*n^ \siQjOV% 

VCWfiS<Uj~ v\o«XC 4S<>OLt> 3 

** \>v»v\jm i>Vv 

j j 

^AVJOftC^t^ - SN*\f>**iCu.4 CtVvv^Wjj. 
— I 

, , j I ' • j 

\\\©\oa^VsNkwx gevowawfle^csHv>.wv C.Wv^wa')Ga.'ccW^ 
».«.l«iitai>afn>ir.   'U*-!" " " ' '' ’*,1U 

ftW“V'Vovv \V\&vCvVXVS 
«—» I ■ -*-i-i-'-» r*^ • /!> »>IT». 

V:„ 

- vwcj\Voco 

4'-' '.i "./ 'S ‘W ' < j-. ,*■ ' 

,we^ SjXftH&y 

„•* ' & ' • •*' ■■ •**•', if’ 

..' ',.'} r ' ,'s'\. . .,,■ * i J* v'.' '^.j • »;■t if- ..-«% - *' 

,\olH i vv\ 

<S;c5.o*. >Ck»5Na.>< 

C \ &o* \A>\q\^V> v voV o* 

(«ro€»l»Y ? \>s<kS»i \\ Gv$>jg, \^W C§ • 
i i T 

■; * t , ' • j ■ I ■ 
\A >\> S V<?SA. 

yViV^cww^a -VA^^cvv5a> 

- Al ivvsCs, 

- W'^SO^S . <ov»hutw O' '• k\a^i 

L w 

/ I 

. i 
®c4*«.^V.V^C6^& 

1 

<V***V^ 

<s\s\Oo^«i la 6wfe\s»^^ N UswaS^ 0«« VevVts^ 

r ' i 
■ ;' -i 

i 

ICcA 

i
 

0 

?
i

 

i 
. : -. j 

: . i 

Ws V 

} . . ' ■ .. ■ \ ’;. 

i i L <3 
j ' i 
! 1 i f 

t 

i . \ j. • \ S 
\0s \ v\ ^\C<x. Vs,'V\v\c _ ill "*■* w 

Qy UT V\<£r | (Br^^v^a*. 

£ oy ^v\v^o*P 
I . I v i . ! _ i * !, 

— \qm^vco4\ N\SC^S\m)\v^WV CVHNWA.e 
i ■ ■. i r 

. .. j j ■ j 

^VNVfVfc\6fte£P*=- 
. | 

:wv\ 

VC<xv-£: ~ Cs^vo^et»>\ 'Vo.vvko.v';v 
/ 



— (2-Cx.NC<CCV Veivvv\<-\ 
/pj J ’| i ■ j 

( Vceeb 

V*HsW •■ V<*o^^vo&2 (SJo**^ (Wv\^2> , f&s ^ ^Vv^sJ 

\W\ 

■WVfc 

*VNNV 



! ■' ■ i 

1 svstafevN*^ ^CknmAm j 
.,. ! j ! ; % I I * ! > ; % k 
Cwv\3& /| 6^SwN>S ©v SvC« i> I 6tfvvs«\wjv*^» VCWAfc^k) 

Vo\<^£>C v CCc^W « | Ccvs^SL 

VbaV ^6o.v vj ^^CVw&Cv^ *<2>k^t?y| 
1 7 0 l~~ T-~---"T" ■ j f ! ^ \ / 

VOoVwNospgsva.v* ^ca\&\W^vn \.) VKe^v 

) ’(ScvW^ 

cw y c b- 
(te^y) v. 'A OB«uV~d 

U.1 

\DQwNjLovX^ OcXNTCbV^ 

vvnCnA*' 

§M. 

->occ~s .*wAV^ 

C^nvv.V^.x 

i coooi'ofNr 

\ 

• 1 ‘ 

j^etjcV^K ^c^nvmX^v-. ! 
J j, ■■('.!• j 
V*©A*>L \v**4- oY 

i -» a y 

^» 

9v w 

K. 

■ ! j 

'AU.V-VNGG t\€r -f ‘^Nf'iws.v^Scv ^cw*a»Xs-^_ 

CjVievAori vo.v«£-y 

V'^ve. 

■ i 

) 

/ 

«::V- vv'^) Vrv. 

—? \)o^,w€i ^exwA 

* sVvsjXaS v wX^ \\©via^ p 

\s^ev<v»vA c\ecy,NN&^vc^ Wwv\e 

Qg\vVOS^O«-» q^pQC» vVn^cKxq* ^ Van^OK'Sc\v» 

Vv^YOy V^'iVnVs,^ ) 

V 

•oV? c^w<£je \r 

- 4 srcv-vv 

Ocx Vs<ae*Q^ 

"TV\£\>skr 

9^: -SmS.n *w &o\\e - V^CK.V^gr^y Y^VH*" 

NO* 
> j , 
I i : 

•^e >r^- V) > cy\A<x. (?4Vioov^ Vv • 2>cV>j0yMo^e\' - W - &W\ We ^w> {W«!k;i 

C<^^vq>v^A'AS K-ot<v^ 6‘~5>ovV ! - M(Lfc«taUMCKW T>ev.UJU^U 
' . _ r j ! * | ( , \\ t x 
^\<Aw^v\i^i V*K\v\<o ! . 1 ^ 



V 

.Wn'- 

wv\e 

caNov^. 
-* ^ ^ y>AS*»i* 6 v" iv,w\S: 

io<sv\ i ■^\evspN\\ 

S-vwa^X ^ujeeV 

tpo vwecc 

■NWV\e ^ \^C*W\ * ; 
l ' I I 

j V-WPvC^f 

| ( vWj-A^j- V^vA.av) 

^gCs.v^jQo^* C&\ev\S>‘^» (j CfcNf. V C^M s SV.^vav^ 

^a\v\ ; vv\cA.\aVV\ V\ ^ <xvv«$t ^ 

Cawn C\.WO\N\^\ va.Vv\ oav. \Y\ff 

*sjww\ 

\cx.v<v>£x;c.eNvs.v«» iV)o\\\ 
r / ,j ; I 

vw$vCc<x* (^Wwvve )V>ws\ 

!1 

sJaly* 

\>Aevw\<g. CV 



< 
1—r 

.r 

\Z 

i f 

VwaA’ft'Xfvs 4 CK'NsSc 4W 

| ^vyuoV W Ve^Wo i f3<yA^JUw^ 

! 1 | :• | • j ' | | 
^^\\osVe^c\ loooc;o\c>C\s^ €>*V«ev- 

Os^'wuvvv VskX^ »V^hw\ ! V;*vw\4? , 

gl^lO a~£^ 

- (VcCv^>«. <^}vcuc^ tTVV 

£ O 0<2'C&\C0Vn 

c o pcvtso Cow 

CVtN'Vl? ;^Vvvi>!j Vv^jc-^ j \'iuv^oui»> 

C€» c ^.\€y\V^vv\ 'C|\\\V 

6S> CUiV^wV VjiOWN L> 4 

"] [ ' J ■ •";!., 
tO % Co\ <o,v^\ \p^oo.c/mj\v\ V^vsw^L 

VO > C O V> C.\\gs^ <^vOSM>C C*s, ' (S*szw\> 

>OsN"\ 

vu(X VOs\ VW 

OO^C%o<Xo\^ VnVvvsC- 

^c\os. 

CoyAYA\xsruou COW^YA(Mk WvW^Vo 

*t““ ^ 

f— V^ee Vo\>a«^ * 

p Co\AMMCAA O^V<i2u 

**" SwA^Vfc* \oVW\CvVo * 

VSVA.VA 
■ i ■ i . j I I 

>A\€\ov^gjg.\\<^ vjont. escu\ev^x\w\ VOe*~> i 

<Sq\o>vnvxw\ yeX^xswC \Xv«s,\ ; 

‘SoXq.nwamvn y\e\s.e>wC voav. i y\\esrwse fiUw*-\ <T» 

U'.'A l^o\ »VVU.VV\ VnQ^n~^\oV'V\VVS 

:^So\a.'a«\v\ Vv<fe.'puwx V'^e. 
t J*‘*   -r nrtMiiiiiiBir~iiani—■——~—“Vm* * 

V<vvy\«. N3«.v VN.s\Noev\s<p 

I 
^SvOVjOW 

Cp> %APLySCQft£M^3 

* I • . , 

— w vc^\3^ tL<C ^ 

t~ \\v^yVsV<^c 

KXWWXVV sro^uvn 

s^w^v>\v\ ^sfcXSdOVSsi 'OoVJfi^X vjav** Q*CXVVvsCVNC^yjkW\ 

^oSCKSSKSS^S WeV^OWy TJvaOO.V, ! OCOC* ! ' *^ -**’^ - <<■•<*... | j "■*' ’j I _ j , .. »."■"—"» | * 
^Sa^SvCWA Qn^jOSt^^CQ,v\^ V^VVC j . ! COvVi^vm v\ 

j ; -; t 

^C4\w*\x^, 

( \^vAdtJ» OW Swv\«0\ ^WvgW, 5»CXmA^^ ^s\v^u.O 
A V*S* I i ** i & 

I | j j i j t.| . ; i ! 

I 5cX\V€^V^ ! C^V&CWvh ^Xav^ 

vyr-* t»v» * 40: V— <: » «-».» i ^3f^~ 

* 



JP'V 

C <0 OX 
*•* • I 

; i ' " I 
. i ; , 

e>\Q^ou\^oeftfe- ^<C^AOVA^X 

c^4\A| c\s^-^ Ov* Vv—^; UV^# ^ 

KScojuloo% b 
• .:-CV. 

i • I I 

— o <xvsVQa^ ; VojNwV^. 

^ ^voa^) 
i ! ! 

Cys&^As-'H tv <Cw\aX>&, 

(™rvxy-<£>\ospV^W ixvw ^jttVvvvv ^\,\ Vs\^ 

VW^l&ev<x,vsS^evwvu,wy eoo^vv^AWnt^.<V (£,ee*U.\ GwM, 

?V^*oxaGvvaA££A<S: - 

CV.e <~\y~» I O'O' 

^SsSsksN^a \ <xw<L^o\o.Vcy, V'vwsjg. 

?w 

YftgsSpV V^><V\€. 

.-W^' 

— \ar'*c\>.S&>ov‘V\ JjVv'wNax'H 

- Cowwxw 

- MNW&&Sr <vocvsm\St 

or ^»\vn-v-s\3S. ^ ^50.v^rsMV\«?ji V,i 

0<x^> CK**i<X- | <s\vx<«-C\ £*L \CK 

Wlovsy\&<X <a.^v; €*\\Q>, 

Vvs 

✓ ) -Si 

^ VXv*\>cLm !“ ^Sciv^MACKi <^>n£le 

^vn£ 

•. ■ ■ i :. 4 , , . 

Oo.^&sVN^CS WVtNvY’^ 

>\AJke^ 

r # ^ 

h*' 

^C?YVev^ Qv XcXeLQK^ (Y<x>m* 

I \ > \ 1 . | 
V^e&.M^o-Vv^ >ro yv\eCv\ 2.oC^exv^.< •£* 

V ; 

lV*\! 

0\*.efr\:oN‘fi-<v. ■£*^>ei^NoS.eN. V^\a.<s_ ! ' r\ ■"—— ■• 
* # 

CK>dl $T 

i ^ 



4 

S' 

k 

C. Uct.'X'ft i&XX'fY£&f\<£. 

i ’ 

»vvS»‘V%<^ <n~ Xn&nAps*^ nnxvgSIc^ 

I i ',;- : • 

*S> < ^»c>roc<xV(pN^ ^Aco\v\ 

c w ^v1 

(^UlCAVrfXX^ai 

CLvXC<Aa*n *£» 

i 1 j ■ / _| 
qwAq^w4> 

■ V ' ' , ■ j 

<£u^s<xcte^s 0^ev>Sa. 
j j j 

\VS £»\o V^vwvx® 

(SrOCyp^V^\V\ <* e. A £l 

CVvG>A£>^ ov 2S.VVSO^k 

* 

- GrOVAVt^L 
j 

OoC^\fvOV*^CE^ ) 

wv<*^i A> 

— U>cx\ \vve\tv\ * 

L- W. tA^\A*e\pw 

^3X)CxSte>N^0k. 

) ! 
j 

kVJVt\ 
* i 

:«-s. 

■»»« 41** *>I| 

i .1 

<?■■■- ‘ ? ^ - «•*<**■ ,! / - . | 

, £ tf*’?**’ lV,-V.‘^?-< ; *v# »«j 
V- .-*■■ 

4",. 

i sal 



C.V.vvvOi\pA^,) (^'VsevV>v 

VJ £v»naqv\so»» (^\vv°.v&oc 

6ovo 

VgvN Wn\vavV\ ^Qk,c cN\a^rcv,\ uvvs 

(^VVxyNA Av^Vv 

i vCvW, 

V\u,<iN\aa> Sw&<^»» XvvA <C**\ #c\ 
2. 

£>Ovjkv Nq\>.^\ 

vNWve. 

,\VW SV.V 

xvwAe. 

\N\Vs€ 

Ww* 





.r 

vr 

I 

i: 

v*.. 

‘.... | ' 1 ,, j j } 

nN\\ $0 £^<Sr - (o\O^G- 

^ O *•«" ** ^ ~ ' ! * ^ - '“ 1 Vsc&coc^-*^ r 

/ Cevs cVvvk s o-cj^x-x \\\ow© v&e VvsWn^ Oo.v , Vx^scxwev^ vs V* \^x^vjo-va 
i i /\ "* 1 T " * | ^ ~~ • ! i ! * ^ ’ "*""' 

l I ^-VNC.vWvx<~» c\\v v\CCV CVS.* ^ ' ^\^vn>v\ 
.1 *+^mm«sex*#*?^,t***m*‘*&^ , ■ 

| . ‘ • '' \ • ; .1 v ! „. ■yp**'' 

! xv£t\N Vv*S^ \ovoO^vvs 0 / Vs. .*~V* 
| ‘.—----*"* 'i*---f ^ ■ 
C^Aqvn ^ I I C-W. : 

^ ; j * 

; Q.V Vox- ^ *OVntc\<y^o^ '^>v$oav^C 
i _ *,‘T~“‘~ -“ 

Ca/\% O fl-Q*\. 

\ 

,vwv ,4\i'a^j 

xfi Z\--i v 
c~> \ & ^ *,vV X* : %SA<j^s <C5l cy. (^ \s> sn^O»N^ (jo^AvCs^ 

i ,A tO|,» — ^Csv%tSL\as^Vs \> 
£?<X V)UV- O ^ j \>v.j v- r,v 

-r S> S>0 \Wss ^ \ v\^>e«“5|. 1* "Ck CJ~» 

t <w\evava ^ 
S*^, •'■Jb J 

<fi 

X t 

\><2 Wgx UcC cc c^ss '(& _ 

***** -r-w / 

7 
Os. Vevvv-^S ^\esy^lVe. 

~i^3T 

1 t>«v 
13 

-VsCs. \\A «*** A 

^o«y: - a'*teJ 

<W> Vw, 

j . I ^ | 

C Vs w\€ ^ NNe VW", ^©X-W* 

j — C^yCA\AcSl> :\ c\\^vaa<Q \ \ (^\IxjcsxVQ\^..„NXi^A\Nr 
1s'N 

V' CLA j V 

C.'vAViCLvi' ^>5 

r 
-^vOVp' ,ccx\ ^ } 

— c s'<Oo <a v-o { <£ ) 

~ Cvo^o'?co\ clvcaLC.^ 
C4 

^2. C» c*.vv.<.\Va\»V# ^ ^ 

IJ 

1 

\ (jO f^vu 

,e^, 

n 

V 

X^KaAVxNS Cs, g;a.\\ fiyS-^s^VCX.\sS> ^ VsWW'd. ^ bco ^ 

|D ; ^vs \cvv Cv;wqv/<k^c<s C WvXna\€x ^ 
- Vi j | J ..-■< 

^ cg> c* \< VoeVv j 

<v\vA O C»\<S\\ s. VwWVv\ O^So^i <o* n\\ ^ W'v WA(^ ^ cQ\ | 

^'n'o,cv-,-o-vVs_c, ! VevxeNXok. ^nxSs j 

1 ^va^vc^vS •?b^vvexVa;. s\ v*^» CV'VssA-e.^ UVv^5ra,w<$. ^svcW ^'«3v% ^ 

y^*V | xoVvvVwfev^A i\ii4.>v.~ie^ : 

j a>o.v. eo^va; 

<jV0.0^0sA-v Ac\co^9, Gcv>uSL>cVo.vjLil 
'**** • i ‘ **■ ""*“" ****** ‘" **?**^^*+*i*^w*eitoammi*% r 

^»V s ^ \DObV\ %! CG^cxvxS. 'c\vxs>j^O 
\ . 1 '' _t ■ .* r-- —~ ■ s 

Ag AoA,\~<o^A^S, W^N^evx ck-^Q. VfeAz-VA 

,Ve^-W<-s>s. ve<ggsss ^C ^rxssArgjy C.) V< .^vcwvn 

C\XS(,-J,VQ sV<s> ^> oaeo C <9.e~<l> ’v;5ci>.oos. <, ve-><. 't?- H- £- ! 

^Sro^Socv^ <xs^ v:4C. s&k'X VCn^o* 'O . ^cxwu■u vw X-Mie'ci 

_ - ! i j C>>^£- w • Q.v\v(5sVv > 

\<SjVs n Cu. V-SXVS. ‘V'Q NTV \ AvaW^ (*yCk}*-& V o\vc^vjkC&. 
I j iv 

^OoowCctsj^vvs <^<cJVckq\\va v\W\ \^; namG 
— i "*" '“"'S ^”*WM“**ll***ii^i!IWMBi III.HI, 

^\CV*nnv C!%wav\ VVV A C cv ^^vx^vvy Vs s\w\<2 

; \NCV\ 

j \ ^ 
\ CV^vs Q^s-s.s.y\ \3> <s_XS- xpv^ V-Cs S.<J^VV^. 

I V ”*"”" " M ~. ■'"11 s , .• - 

\. ■sc\os.vjk.N\\,, (jS» 'joos.NcVi.V V 

■ \>_g vvx-y>,A. tV'/POA-vCce^.s C^&Soevo 

^eVc,w 

'\4vt ■’ 

>v;v"' ••‘--X ^Cy.>. \\OV\ v3y> (^ Vs% vs,vv^, v| ^5<-* o^vel\> © 
Wv$\W V Va 4 a 

■: VJ v \ 
4j*.i 

/, 1 
> 3* 

z' 

46uV4 t ! ^wc\ns\m xx\ax\\ v-oScvj^t> {V3e.«P^ xvxv,vv^ / 
J v.v ^ 

1 '■• ~3y<cXsoVosj5:v\.cs. yosegs. V3s. 

Gv. <£.v 

Z-ANCX. V-O^CifS, V-tee^Li. , vsav-j ") ~ V<s4cA Cl' ri.'- .'Z 

S.\ * VS WCsUvV X s *S vG) 
_ " ^ - -* 

Mb#* 
i 

o 
- v-’-R 

X Oyfc.\sftNs,cv. Cl-'xxs've.') \^ AsA 

v^;^^AvN»A£ii£» CVvvswe.\ V^nA-Vs 

,c\AbC»Sr«i .... S i“« 

S^^sSvose s\xi\\ <>. v fiss 
'V~SO ■>C!"t L v»^:a c\:>(. 

■ 
Cs,\a ?3s '• * \ r » -,'.v \ ■■ ''VGCl:- 



(2" viV - V3 
'A •4 

i / : i < ;■ 

^v<xcXnM>4ev\>^MA ' ■Vrise..c>vj»cvv\ V Ce\NWS\.') CTcMaA ■ 
- -,l,i,l ii - L~:.-. ^    i r*—■ : 1“Ut’ 

/ 1 

V. oVul poa OVS VVOV\S^>e.V V^vvc>C *£> 
-^ -~^VT7rTm(BriiiiiW^^'->^««”"*» ".' «■■ » *V""— ■ ■’■ ■—-■ r«nwi«,|, 'Z^"**"* ^ ... 

> 

^ \ \v\\>V^ CX^ V.VNS \\^A\ 

; I ; jV^ j- „ ' /!q 

POsS»y cx\o* vv\ VO <xq^< sjsoJSnxvVv S*aO • Ocu; 

cI^onn \aS 

• i 

»£?vVc^v\i£^ ■ 
y i 

^><AV ov^>3 ^ C £) 

— \\ v\ I VCa^G. C<S) 

\ 

i' 

vC1v€Ns<L> \jav. \P^e WV\S ow\\‘^ .—-A-~—~~ ! jr..i\  ..— ?nr 
VAvcSU. O. \,< ' 

• , I 

<t f 

OVcAva.nV\ , V\ Ov, Ocxv1. ^4fLC\\N\\Q 1 V-VV1 . ~\>yC7DVVvCC^'VA ' | 

1\ 

:7 eov. swa^s V ; vwe — \S/\CVv£<£ 5>*^)-<xva covw 
t 



\Xk\\<Csc:, 

‘ —X' ■ 
: 

\S> Xo VA SURCfiftt 
j ' . ; 1 

■ [ \\0 
j • j 
1 ■ ■ • i 
f. ■ • . j 

AiVevvwvoi^ 
O ; ■" .' W 

! ..—r.. ■ ! 
^'l 

■ «:>*v 

->•' 1 

Y'> 
e * \ >v1 

S' 
V 

X. 
X 
X, 

A\\O.WXS» Co \voauS> CXwa£^ OCA«.v\~/ 

CHv'XXPvCSfvS 

'vV2.CO 

X<Xov\A 

( i^ccxoivvN^ C^r O^ewcC <£Ux.nVv^>>( Voo:;.^t. , ; O'V \*x^><W<xvx \<xA*> A. 
* 

C v/ yev o, ^ cOsNcC-s** v\ \ AoS w* S \^ v vw\^ 
—-—- ^ , „,. **»„■„«,..  —■ ■ "■>■■'—rM" r'",-,'‘‘l,"N,,» -" • 

Cv^pe^A^S’ \<v \\\ysojv <Ar '£vAV' \<zv&^ 
C* 'r j ‘:' *’ ~' - ■ 

o( ^£vv\b \^OCox\ *> Cao Jf? WoxxVV . 

:v*X<xvs'C 

tf*» J 

(A) 

V\\*XV£^V\ CS^N^Sx-O^ 
, ^ .; .^.' ; ! 

ye OCOT. \> v^CkvA \ yCOOKe v\^ °A 
' . /X j4-1> _ '" 'xjfc *■ — ■•." '-■■* | \ 

Cm, s~xv.5> \ cy<~?, yxV"v x / '^acA'o \V\o>c j 

O^ys-v-^s, vo\^s\'ao.V os v . ) j - 
1J'nMuiWriJWpiliJW ^ *-^»J,.f,-.». r .- „ .^v • L. \vw.HV'** ! ' j 

A eo^fiesA^ ^ 

'a Cm^GyuS V^-Ao^\xf. 

?eACyx*b. ; vo\xvovAv>xx V^vvwse 
*“ \\^ A; a- C6) 

£■ \a Q<^\Qor\ £» O. -CAnnC.oXcOcCv (V K , 
" i ■ .. ; ■ ' >Ofc •■. ^ - 

Caw 

s ; | ; 

^vv\\\^v c e>VVxCw^o^<x Srx' 'v&~>coxo\<\ 
«* . , ^ ■■' « -■ ••"<?«*»-»■- I^^rtwnftiwr-I*! Tr-1, -4 w L \.rm^t^m «■***■•>•-*.»*,«•* A . ..wWhj** •.••*** ****** I j 

, -Cl. ..--wr . j > j !• • \ / V 

V < \vA>v- s yv\< ^ (§1 \ aV,e»Vo v\%<x,y Uw^e. ) VJo\A 
^Mr - *-tex-i*'**i*k*l****S'' t-Hi i     —        ■ ....■- *-    ^ "' " 

S> 

— -vaai\\ ) 

<£. vJ C Si% uSv^- ‘ ^ 

a!VcA\0v^\ S . X.aA 

■* X^ < — i i,-,.,.-, r.v... --n.-mrMhT r.-j-^ "e j ^ I j A. 

vv>\av vsV;,<;V S y^\\oeg^aoXo^ VAiS. • .' 'r-\ -\<i;.-V-.U'A 'y 

y X <2,; (-\vAX j 
— -- ■ .. , 

x 

si£^bj£» V- stp^-N's^S \\r>r<2£^ 
V 

-■•V * 

i. F^vVeve 
' / f' x _ j | 

\ AOoccX.^ C\Vx“'0.sl!v>: S* j vVx^ 'C* 4 Cr>‘ 
I | i I -> 

1 ■ | i l ! ; 
'As •■ ' ") ;)■••' , . i . | ,, 
0o do Samxs v ri <£.U. % 

V^oXvU, .*^AW%\ 

J 

oe\xx x _ ^ c^<x\ ^ \a ^eva, V. <C v\v\ e 

9v V Cl\\cxx-&s. CX V*<E.\vsoVcx_ v r2>ecc 
«*».   ...._  _ ____- - ■ ■ 2   .  «.»«»..• KjhkMA« 

v VcVQ-^ C^i V^N -x> cyc^^C <x» ^e.<^xv\» 
V 

f\^V\CC 

;*“ Cc>c.oyx~v\ 
! « J 

y VA A\ca ^xCv\v 

\A' 

A 

p> 
* V* V\ "X CX \V\ V 

oV >,■V'\ M ■? 
w«-. - V 4 <7 1 * 

\\€,\r^pO4!©<50^. *A^\<!a A'''V^,s<' yVXvwSO ^\A'A 'X ryy'XAfvX^X-J %WsUjr*»V"vtv i>\"' yuvcA^s^ m e<Hi-x 

C M v\ o ><ev\V\ C\ C-Vs <X \N\ \ ■X X O S\ S Co C Cx£\\ oAvT j 

<S>C'. 

A \\'\ j..,j... . \\ 
X* V -v .. 'v X 

■ * \ l \ 
C',‘ \ % Ij > » 

►vs t* x cxy s.»ok*%£3> 
„„ . , X ..• .■'-■•Wife- 

O* VANr^diVA.^j, V\S] • £ks\£i+ ^WfSiVG. j OX-.f' \\ sX ^ 
( " "-X '*'” ■ < ' 

Sr \ 
o^a.wV Va^o £&) 

Q# 

■Vo-N"^ \3 C'w' ) 

i “**“ \ 

V~\ \ v \unS xvxv\ ^»'\> • 

"VV Ao (Sic ' X. cSv OVX 
■ ■ • '■»yw»w^.< I, r ki hi. ■» ■« mpi ii*am-#i 

• ' . ' 

- \-A S ocA<b <*- a. \%% (5<2n-o V"vVa & Co C \ ^SeVoW 

C q\o ooj^ * co> e^cx-A. es\V <x (. vw % e %) \> 

'Pk Xo C. Cx Cs» VCS»* v\o oi ' C* Co. 

- . i i 

XD \ e V? evsWcSw’ ox sy | 
«u» - J,_.,- ^fc.-=_--^-1*^,,-r •■• •-.■'.•»'&«« 

J 4: ;f v4t. 4 >- ;"v A--' \ ; 

o 

- CV ^W vx tt(N> 

*“ Vxp\ Ar A\ cs> 

Q 

olouAo ‘ CtO*.ve 



v 

/ 
.x" 

ip \ CO R hi C v\ c 

0^.1 \-oi VNV\^. - y V: 

v i Gs.VV\ C *-■-* ^ 

h'). 

-h 

-h 

*V Vers 

<4 \irf-* 

V ~-cv <^eve\\\\vcCx. on"- <^wwCv.cc 

sSt^NOocV^ i h c.*. 

N V,\evV^*", S) 

_ Vvo c£U*OC t;vh ', c e) 

-*> \ 

•• • v <2 O VAiVv\ £ \L\ Vk ft CC~fX ^ 

I :( 
j ■ ■ ;-h - ) ’ '•' ' \ 

\^foeo <S i S»c o\ey 
•tt-ii-f. u. ai'iaii-fr***—'t.-owi w —^--'r-‘i »■ 

Woee? ^OcO\V\<XC,OOn» O^'-O G ^NfSXVN - uoVtfe t\oUJc\»"a XvfKCJS'--. ::v ^NO'f ovO H 1 
•t\ ■ • •■'■■'’ 1 ■ ■■ 4 

Q>c2.\* dVdaSCO^ ^ n^Soovvn < 

C-OW\w\6\sN\Cx <S.\^^VA.C»Cs. X2>Nv.\^ VV\A\\*A ’\* . - QUxu X'VbsASVXT 
- ' ’ Itoft,..' 4 .. ..<*—** .*►•.■»■ ■ 

; * 2*<2\>n^n\ca^, <^c2%\jS).vaS^a^. C^N v\ \Z-O 

| | * | f7O V3 V OCR\\A Ch~h\ <El — 9scN^Ae\ vjQ«?<x£l Vo. \\w s> 

^ ^ c\aV\o v^v\\Ck> C. v cxs> * ^<e S (^VhNTv a-^ ) So\w\^ - L<xVo . 

| i. ‘ V\rA “ V*v\y sNVvX1^ 

- VaV, \v^ «^vvvv5\ 

Lvuc6\i^- ^e\r<^\\\W£<V, \\Cvr\aT-, ^ \ \\Gv*o s\<h*vVf y CK* Ov^ ' sjOOc^c^ j 

|Cosf^^>V^C “V^VWNi (^VhVV\V\«C^ \flx*,VC^iX —‘ \v ^ 
n\\ . ■ % I x _ j 

—’! o\\<ov\ 

h 
C 

Dv\\ S^O\€ N-c~ \ cx. Ch 3sfov\ cSln-n 
+ 1 

hcv 
:i . j 1 ■ sS ‘f. *» 4?" 

r ...» \ \ 

>OsV\ S»<2 O v <X. COA xXsS;t!Cx f'- ‘"-, 3oo *v\!) to AVSt £v^U 

V 
V. 

<^3 0'Ss<s» e o^ev-0. vox \oss-s--os\^^<xv\os- OcXsssVNe 

H-Vv\ (A wv, VWD C - v\ 
! • - i ,,J • • -■' •i-,K*-- •■*-"•■ v 

Hv^^N^LVA C) ^iQ- Wh-j, \ v\ *> Wo N^O-\n^> C 2^ CVC C^VA.< \<pCv\>‘*»\k > 

WVav^-Xj V\ \ 
\NA<s 

— \\e^ 4 

hi QaDs'n\\'Xo^_ 

- ^NVd ^ «**'V° s<p ^ ^ c* vVs ^ ^ 
0» CX»>S' \ \ ‘A- ; v< 

N~*vs\sa.xw CXV»\Cs..h sOl»w\v\<ii. Cs-'s'*cxwcQ. Qvr xwvswv\ \, C^*\ 
.. I 1 ! i i ^ n ^ ■ ’ i 3 

Ar^ r ^ ^oeV^cfi. Cv. (\-v^ \\V\<2^ V\ 0NvO o vVtA 

G\ov n o h>o_ \o^h‘ ciV\n\S.^ ckwcx. O^v^evx 

A£ w' ^ * J 

y 2L^h- ^Vn V^'O-n K >-<3 
j i y- yV* \ s ^ 

c*0 SC(X. c. . ) /' \^ N \nC< 
J S , V '<* 

y »vn\s« O \ V^h'V.V:;\'^vn (jS:) 

\C '.--A‘‘ »* .■» v ,' .**-^ 

■ •l\o -*'cS C-vWOvOs* 

1 \AdCf^C€i\\ C-i — 

*~\ cxo. c cv_ v w \\oA' v ^;cQ.Os^ 
--v.-- 

Theca. \e©v»Vo^c.\cA<a><Sc.o» C\+\\-*e*yO-V\ 
k* ■ IMIUJJ iu1 ir M rmrr-»»- - r ----•>■ -r- ’', ^ 

. V» \h^o p\ C£f \ 6: — ''Cawcvw cv ‘VxrvWwV^ 
/ j s . . _ - ■ | | \ 

i (^ VVC’ ;h Vy \ Ov^< -<\ Njv.tr' v~'\^>*-^J, y . Q ^VcL(/s *^V’N'<U^V'\cN5 v\’^ cv v CT4-.iOjCl_ <q ^ 

\^%e'jVX' N CS'-v oxerv^' x 

=? 

iXAV^CX. x^cxv.x..; vksc rv 
*to_r""    11      " 1 ,ll",,,-lllt' V gfjm**--"■■■■■ >■•+,.<-", -.^.WMt-V V .'-Ai’i»“»•.4:.)*M# 

WuSCa. \\(\w \nOXAV . f 
.^tWgKrfiKIW lOfc 4.. J-S. ... 

\Y\v^Sc^ Chso ve> ;\vw\ V* v v^we* 

->s \ , . \ 
iw VvV V .-‘SC ViCvN’SCvN'.Cs 

%- 
\s * NVC\\%0^ CO) 

h) 

O v C C>“ 
% 
\ C c •'• 

C V^ €>V,V. f \ \< \ \o \\ C .; 
. r~J , X 

V c< c. V.SC4 V "• •-• x... V X*c*. X" ’ -\ v •/ 
• • t 

'•-r ■ 'W - • \ it- V A 
Y D* 

/P 4 
C^OsA-iSCC O - '• \ -■ n Cc , A £{ X\\ tb*C\ s ^o\ .s 

' -j . . - , 
s»» (XV^v-.sv'-ascx. 

<-x ;• \STC 
Crrx y 

VSj.\ 
-1 \\ XjOC ■Xj»' 

• , 5. 

-xV. \-.<" ' I *.»J«CX 'h:; j 
s 

w \ Co "O :. V.: Oa. v 3c Ac c*.x 

rvn «a-«Av, j 
3, 

■nS 

.? Ah «s*4 W* tsv<c<- X sV <AwtV feN\oun*-f\ * 
\^oa\iL«.vc V\h,aVestes;v , 

‘3 . .u>. nA''- vN, '4C.<-X\<v3 *V? .<Slvic Ao*<» cw \»VevoXvis^ sn\c^ \\c^'o 



/ 

% x 
. xa 

<3 

>A c~ A .X vt d> u-’ O \ C\’ <3 v>V \ | . £j\£- 5; 

\ A O VX‘-^ Ca}ss\£>Os< \-, s. sNs.n. <2. i 

Wv-Vo C-cx-N^sp IV.^ o\Vv\< *s C V <Xr-\^s j S^OwNi 

\V\ VV'v* t, ^'CXVVs V \'-1 

U3,isi^\ V.AA‘\. ''• X. Vf* Av 

— L \v 
VW,«.\VjtN‘ . 

\ J \Wtv\ £Ta) 

V\Clu£ VKN\\s O^Ck, \—. x xNnXC 
% 

vn" ^N,^^Qsr>s" ^ ‘ 

V V Ovx^X \vxc^cx. V. 

*— y 

.Vn\\\ <L ■dJ\\\\\ c "XL. \o 

fiC'A'g ^(XVN«S(X \.^nA\<X 
V«fc 

S' 

CAa ' (.-... C\ Nv\ 

N» 
Of) 

O) 

C/W v 

V; v- < ^ <<X* VsO1Cs*. T>eW? .QV'-VcsvvA<f *0-3 
»» IIUHIM iiiiiiaiMMMB * -♦.»•— 

4 VOeV^ 

^OvN^^\\^0vk>,S> OtT ^^\\JC\\V \tn.-'<-- 

<^$-1 - :• ,f ' -N 

°<2.s< ‘ - 

rrxA Sr V\i£v\>f> O V 

£ / 

• ’ /’ wO ' \ ^ 

\ C.vjovt-c"vnaA^to\s^> ) C^'c^vv^^ 

NNC2.VvV.nAv' VvV\ f * " i 
♦ If 

\\c <wV/>\ WV 

"V^CpV^Nrvxs?- 'OcsAwV\ vvv>^> - .LOe<Q<£2'.u t N^a-H ~ ^ c^~o^v\^Vj-s ^ VJc-vVQ ,jc 
-V  ■' 11 ' r ' --- ~" _1. ■>' 

• r, 
C*VCiVvc n 

~ ~4f. *^* T^‘ | 

ocWcs ^>e<SLxnagoXcxhrcx.. ^jOecfi.cQj-"'1 

vVz^>s. W\ vCvo Cv. (V\. ) V 

K2>o^.\nwcsv,s’w n vJ 6C, V' ^WC Jf 
^rii'H—;ii» ^i'(n i -nr ♦ 

- P;V^~V P\ w f:\w 

! ' ' ' " \ !■ \ \ 
6v j 

> V~- '£ 
Csv\v\\esv^ v^XCsVCV ,{*<£ j 

\—<xvvv\<a. (f*) 

C-» 

:C^ 

VJOOO 

N~CtA-^ 4,\'NN'v.'X>«i 
i . ' i A 

‘S, ^VVA \.\ ^ \ 

<r 

i / 

\<x v\ 

— O:^ 

- ■ ‘ 

v-> Q>\^Vc»\vjkNys £ V>e pcS:y,\\/\ OCXV*. \oo^(-3 Voc\\ ( 
•' ■ ; ■'. ; i■. ■. ■ • ’.' 1 I ■■ I ■: . ■. " I . | , 1 | . i ■ 

V S . ; ! " . : 1 ! ■ ; ' 

i VtJVMGOV^9cC£V^'£. - V:2\cx-^vX-( 

C ; s\sx^'-vX>s> v o'' Vo-v-€k-,. X’e-?— 3 
\ —* I i \ 

Q, oo.c.o\oV>Qv. go v {^\^sw\CT ) O^olco^vj^^ v 

^gs\%ex o ...•'! %-.<xn\ 

, *>, 

--v- 
-'i'v " 

P\v\*V \ ov.a \\ W pVo^s ' V\*. cx\\£L 'SrH . 
1«« • *>-■• - <' *• ^ — n. V-,- B [ ^ 

!, -N, * 

V'V;. 
X>,,, 

x\C \>\ v.\c 
' i5- O 

cCnao >*-OA\ O G. 

C\. s CX^VX ■ VO 

( '^') \>y (^os\>ov>v »..,.\-0x. ^cxsJCv^X" ^ ‘ 
/ 

ie V <* c. 

%\' ’* xi, ( •• 

GCGx-A% V2c 

k,. *>v 

\>^ Cc":t\x 

:•■:•*> »*' . _ j-. r :■ '•• 

o 

V.., '• /!c'? ' 
A ( I €'0 



\\\cVe' x.c, - \Cavv < ' V. 1 .A-? 

\vS>Vs ov ^v-e cS~ 

,0,0 x cA 'v V v-t 

Yx,lAc 

\ \ 
Ov V\i'AOv.\ 

i 

cx „>w vv- / 
£ 

/cf 
*'■■' 1 ■ U ‘b^O VA^S ~'"‘\ < 

-/. 

w C^; \ '> X •X"'> 
X 

cf <aNC^ --s ^ e V S cx % s 

£ WfcOO ^o o \ teei-vc QjCXJ'^Ji ‘ v- rr 
-V > \ 

fZ> 

,o% \ v^i 

c VoXoeVAi, <!?- (XXNNWO^X 0\f* 

/ 

esc e aw r- w< 
i ; v . 

Vvr v*> , ♦‘Jv\ vu w'- 
o * v 

**,.» A ■ , i vA;- J 

C^\\ C\NQ^ oQ vVvWX QOsNava ew c>g. (^^\^<S\A. ]; G\ <0\\e \\ 

O\\es\o po6Uv,Av\ 6,w\\)VoSs o(&c2_s- V, \ v\we 

- oajO^ovoc.0 <0 * CAV<SLoVCkif 'iCY 

.ft*Vv< pVf.S< wWu°A\e.\N \ 0>e<A\^aVA 

(\\vv^V v* Vd.q^occJnx^ Ms >'Mov^lona 

'deVa. vj? t Art/X'-r a 0^ I ; x y 
■ "■ \ 

c~yxv<Qcvn 's^c:'C'\ J 

-t- 

+• 

5 . • l 

W\ f\ \~n ftVOY V\ V\ <£‘<~^Cr — V"A wno. \xsnCv$\ x-cx\vA 
I • ' 5 ■ j ■ • . . j i I ! 

^ Q\\\\kj&lK ov o^ve.N\sv\.4>0s (jsjx>g 

A y\\ v^Is.vn Ar^-u/a *Vv* £ r oVov* C ^ .. 1 

0 xVWs AAX\T> Cy^s<£^. \ *2lcxvn V <v%wf 

i fi \V\ <^NT CX’yv.^MXx *AS» O \VAQXlAS.. V- ( wv\i<L —- s\ 
l|*N^aiMH^Ha|MHW^HMHawaMM>HMHMMMMI«>,'NMn**tM*Ml^111' >■ ij.iii.ji««»» WH •* 

P\ \V\ <XV <Xna vCvS, 

M. 

) OV' V^vN\<=i_ } n 

Ca^Ccvcx o vCn Vx v^-*^<rJ^ 
. A Vi (* Cd 

t^W'^LV a VN Vvs ■ -O % evvv>i> *>h 1 

4 w r, 9 
, o cii'\r • C a a Vv a,, v < o.\ v *A 0\\ * \\ C><' 'ye 5»2?v‘aC*Aa 

_ tosavA • 

1 1 >■ j '**•*'" ••*! - • 
«G<p vw C? J<y^ *'V\sx<£ 

t\ \^\QCsg<XNvWOVvv^ Vv^xo\\v\ Ci * Oa.v<U, Ci ■ 
_ I . • ■ * " J 

C i 

LA v\\ CL.N O^aOV^ c-^o 

\~\ \N\X\XX v A,\-0\ AasOLO %\ C S. 
--"■   - ~  ; IHT-Inwni—#r fjV . 

Pvc\\\. S ^oXa^-vo-A^-,'. 

(nevm vcvv.\X\e'oeVvX\-s\A<r>< \\. 

rj 

C, o°^v. ve-:;V ^.<a V\ 

ovv\ <-)Vve^<^ cCMo\se> V. \N\NA<^. 
(' 

v^CpoosjrO v * s^V1*' \n*t? 
% A 

q- 

Cc'j 

-=? 

^errva.<P\^a f^o<£ vx <s> 

c ^ \X\ -'X-V, ’OSPV c- *'** i 
v» </ 

3 

‘-^O C \ c c \ Q Q Vs,l'-' 

V x\ ■ 
.AnvalV- C ' 'Anri 

/ *0 oe s\sc\ vxsV^ Xr V xa\ v cQ c**^- 0 -c^xsX-o^, c£k: 

^>oe.vX\\r..i5.C 
. i 

Qte M«'.% MvS\ ^ *^h, 

*5r 

v-< o> 

j ^3o€’\—\nCv.'0 v <X cSi ‘CVA£*o <\. \-A\sv\« vJClV. M^VspCx^Slcx Cv On'^vV'V) 

/ — « \ j “*** Vo * «\*e\srcsAA<£iv) 

'. V 
ne% \v\x\ ■l 

X*0n Ck VOS C«s« NX'XoOW'Lj V 

A0;> c:;- v ■.,.. •• a, . s\\ h.^v.W*-* < O* s-oe C-*\o\ A L \s T * • MO v\\ C*L .1 

\V\ % :-o\>C o\cKSPV- V cr os ' - O' 

V>oa^<\sv\0 %\\xf.Cvj, *V;C, j 

o\ X ^) / o \WA\ ‘ <X.VW * C ^ ) 

c>x,a %; o~» C^yrCAy vS v^» MX * \0v"* v\ 
i 

\XQs\vO\ 'y, A\ ^ SaVs^X, 

i 



7f 

PvGir — V^C S^VsOs.NA^i1'* Ov 'S* ■t£5fe.^*SV'* 

! ^ 'VV^yG ‘i> Ck'vV<>L ■ ' v J 

\ V/, 
e 

.VW A.NN CV.\ C.K. o Os v>, OVOO- 'WwAci. 

?•? A9AC4-P*e - r <« r.'.;\M. ;n, (4 

{ V-.C:' i v ■* 
r*w». 

„-*, \ 
; c/-Lr. -*vv<^ **•*"; -b^NWdA^W*. \< aw'-oj 

/\> 
C—CMi 

O cv ^ ^CW* 

Ckvv£> ^>C^v(Q* vjO v c\x^v.G\ QifZ CTov^v£! X\\ CL 
. „. .- .. ,4,-J*. >. ••.* ,•*•->. •-**-—,-**vi*.>r* i*‘ ' -|> A >*~. .**■»*'*"'’ V S 

=a» ^=> cp> wc?r5»Cs, VDO-V". \v\CX\K v\0*~ CTo^h twK '' YN ^ V-'Si. (= <-<. '*',l 
^■- N - **w»* - ■'•»»-*-a»«'ii<m» Ufymw * 

Cl. ^ V^C V (f <£-, 'A i\ 4h "*’ S's\ VXXX ^vtSL X cx V.S V ‘\G.* -CWAs N-^vc^W £ 

! 1 s 

^2>vjsxSS> ICOs. qV^S Vo^C <?cy UOmV . v\t:<\^cw ‘V\^\\c\^ . ViN^CCo\x 

\^<±Kp \A \\\Vv\ \x (9^<^'^Ov^C’\V4s\.v\v C1* bv.\ - 
^.. . . . Wo -.-■«•«*(*.-:<*. ^j.•- —t  v—— i ■■•• s«. ; —. 

Vee><£U‘uvs\ ovJo<xl^s\e\vo\0 o.vw9 ^»aX\ec^^^\ai>';A\ _ 
„«*«—►*.« •«■»*.- -- - ■,,,.■ ..-. ■• , 

W:o<<sl.NU.'vv\ vjvV'o.ivN i C.vnw\ V^WC - 
,* ..„A..,7_.~-   ,',v---- ' ' ' v V^. _ 

|.. *\ ,.. » v i***, V 

\^fN.oVcXNsOvS. ^Q.\- vONNS> Vs'^e'- V — , 

a 

u. v\31^ Ci\cx 

V* C \iVV.\Cv.V'y^\ \V\OvVvVs\V\<X, CV*' \\NV£.^ Oft-Ca^V — S\jQ^ssTV £*A*\ 
..A.-*,     4. ... ■ ■ - ■ ... aI if .•■'■»• V »i. •• *“"** '*'' ’ ^ £•»•*’ I t . 

G V-AW-C CWsawc.) ^s-.e. Mil 

v? N V\ 

o VO\NC *N? GG.£> N <9.v v 
..- .<«• - j ‘ 

\2,M'OkS>^<OOs. CO.'MS^’S.Vf\S. V<N.N\<N-e. 1 
■ —. — ■■. ■■■ ■ "** < —«►• "S 
; j !, »r- ■* 

^vass.^'c<x nxxqc^i 
~—T-- - 

^>Nro^6»»< c <x» ■ o\^vtv.c<2.os. 

vC<?s» \x s; coc^C W nnnsc"^ \^0 c'Gx 
^ 'v V'\V ’*_» n' ' \ ^ 

/■ 
— Ony \^vcG* ~~cx\'V\^ 

ABnA*s6> > ^ *Gv>.< 

>\\V\Wvjcsv\ <.o v \\\\oiV^vv\ 
. --‘S^- '«****■** 

: ^ \^ovv«a\ :c\n ) \s vv\* 4.^ V Cv. V \i'"‘ -. Oh N. S> 
/ G r jf 

C&) 
UUV»H.^U>A««.iHWl^ -' ^ . sa r;   -■^— , — , B-, ;WW '. ' -- - - -- 

V\cACXWG^\\c?G, QSWNNC^rO^ ) ^ev 

Q\ V^A \r<e<G'Vo V"VSXV\ v^C. 
H _ „1inra..,r—__^ -».«'«' ''!' “'W—W 

’ ^ 

\V.-NH a.\h<Sh cVi»i(ex\' 
<? 

s 



Ros.<x 

os A c G* v \ v: ’'»|W|^ 

V >-* Si-• VxO > c. 4T* X' 

(^ J *^> N\ v vJs^‘> ^ ^ \v f3v\£fc*:»^ ^>CA'V\4iX WS 4. M"i v, J 

■v? >,v>v 4 ,. - \wV- jWwN^-v V - • * 

*.«• (a) 
T ‘ A ••<“ v<. i “ '% •; * C. • C-*>0 Wv, v % “\ 0 V- f< > jQ \ ^ ( « 

>'* $ i'» * : 

r«\ 

V'^t^UL'NS \ V2>QS»Pi 
' * ' i ' 

^pv,<XSeo\vkS- oOvV-OsYsS ' V* *i vs\\o 
■ in... . .. .. 

PvVNq N ‘X^’Z.Co^ \aX^so^o\<4 ^\s\VkVsc^ SS OAA*Xva^N\\ 

\~t c 0-0-^ ^ ^oj-c w 2. -£> C ^nn <x C V%ns\snc \ 40 * NXtSLs® 1 aw*’--' —faW-wMa*'w*^-**— ^ Jtf '*“* 

VsCucoke,^^ \<siv-\coc\?^^v\cxt\o^ && Go*ir 
KM.-01- .1 r-1-.f-r •>••”■■«■> •- ■«• «-■*■' *$*»««* . ’ .. 

V-fiv4*c cv-CVw^v o,/'.auc^ C. V*'\xv\<p \2>evnV^nov,v*\ — \\c**oVe \<,oc±, 
~1T1 J jrnwrtf^w.!*^ Ii-v *“ » ^arv *♦*, X m I ”* 

tW^. AO ^<x. .pwSUc/X- V3ftV. COuc\\ac£ . <a.*<4. UDeXv*- } 

\ f 

C^CY w C°V(«\ -VviSg. j 

✓ v • / 

VxPav^ ; 

y 
p \ % 
\a-jO£‘- \ r" —, > 

£\'h-VVvVAvcx OdYv«^oU>C<\. OoSP. O'fv<3^\o\,s 
*— —*——-~     - •*-■**-'* «* -i.—  L    ,  ■ 

VV_^<2-£s\mS> W\V41.y;o4 SW* \^\ VsN/\C* 

VScxu\x;v\\<%, \vsov^cv^O;brc^ \CcX\r'2. -!' 

(^\^vAwe) \^\e 

co ̂ <*52 s*e\\vv<x ) 

v<xV\\e vr‘cc-4 J c d} 

— v' cv^ <^oc£ C£ ) 

cx:cVfiev^n\v5 X-xwwc. • 
• .• "; • ■ , :L i j • ! j 

^ ve\u4cs, V ^vwve, I ' 

^ {Sv O \cGS: c>^£\ t ywCa\NOs, \sAVv\C —3 

^ ^Ar-O ^\A-'>r*xcv \V^v\C>^^\\co^3s_ "’Dc^Oc 
. ,„ nn nr—... .. . •,f.^n.|>.aJ.-]j^ ; 

L- U,vs<^N^<^iV(, w,^ \^><o <Sx\\SloSX,4^. cW<.x' 

i— U^'Omofi ivcw\ 4^V*onc*un.nw L Wvu\e.\ *D<p> <^o.vv<£U»\Ve_ 
-r- I..^, „ „.„ m - —r —    ... . ' 4 

Xj^^vs\4>A;C^ \,vV\\\C- “* V^a.cV;. CeJ*^ j v\0\v? \^x.cS»\ 

ti<3s\^cx\\ v <x. ;NK • <XwSL v\ 
- , ■-'. ■- >-»!-'• ^ *■■■.-. ... J - ■■,—-■ ' ' ■ ' '" '•' *-*’■' ' ~V •.X-«-f*—• 

6 CiccwCV Qo\ < ^ -‘ <P C±*'"S "\ \ Q. Ov*, OV\ • j 

t>-c ___^.._ll, .1^1 - - - , -^ 'II■■ -^-Jl—~- .* S» O C V“v WA^ j Vlo0 s\\ <2^Ci' 

m Wo^»o^<.5s_ ^yN Ov.evvr-. V (tH‘s,\o\yv\«.\ £jr\jvx-vCT2. 

,U ~fi-Q So(3'S ^ Wcv ('o^ClfcvVc.') '\>.c (r- -Q^ 

^*1 
( ~ \ r~ \ r- 
' Cs\ 

\e- -c W " S»\^v*Ci<2 V" O c c*fik vi . «# 

t 

\ r-, , i. 

uvpo'v^ 

^v\ c« COs.'cJ'v^c;* 

/ P , 

4 c soy>i\) 

1— , V”~V~v- ^c\v o^v W * : 
.;'• r ; . ; ; • . ' ‘ ; .j 

VJ< C^NNCx. WSOhV 
r 
„ ■ 

i -; 

C-csn\ ^ 'X XAes-v. s \i 
N 

d.e<x^°>-V yv\xo^ cvvsV^ v ' 

y<',XrC\ CCS <w\\ oV> * vAw\. (SpyC C. 4Xx oX.\j> «• 
— » ■ * 

^\\Vp44cx S^COosncSI^axS. c ' 

Ox ^ UD\nC6'o6 

C VX^\TW>.', . wVhiV*' ‘ii'w-’ V\^' ‘u. ** 

'Cc*-r\%;.' ccxK.cPvec^ Vv vvv\<2. 

\occv<^N, ££) 

-^ ■ Pevpi^cx, N\% 

CVV\*44 "* , 

\ * ' A vs.C\ ■.' 
i \ 

Vc<\4w, CxvNscs'^i 

XokO^j ‘ 
; h^c.XVcw.- v ^ < S /*V 'V*^ v ^ 

•<• •-' V - 1 j?- 

* <^^e.\\ec& \e-\?\>ev 

. ■ ! . | j ’ 

^4 cx, kasSl ^ V^ Co 20 

i 



2.H OrOWW 'KV-ff\-Cc:.-i',.6r - 
/O V ’ 

Cxxx *Wo 1 > \<X*NVS^ V-A 

V . . •«• S • >:■' ‘ t 
U.;. »« ' « 

v -vA aA^ ,, c.<-" A. o v 

V; 

* $*» \^\ VOaCL 

V» 

/ 

. c V^V"\ 

. ->• 

w ev \v^ . f, * s xx y-* j "•* ± 

s ‘ 
C* X-<rv>N'wvv. 

0, 

i. 

Cn-^cw.?., d.w.v^V; A'C-X<k* C<iVvv*-.r'r* vj 

vUA.vvta>v*y >v><x^nC v*.\c<A<x. ^Wv^e.Y — \\vt>c ,<.o\-a.-:: .? ^ov \ 
sr 

^ «*<■ 

\ V*1 \ V\ V^0OsSi> £ a Or *"’* - ^c^wa.^ v • - 
. ! { . \ *Y i* 

, | </V VvT **■%]) 

2? ^ V*' <x^v€*** y\\ csNr \ \* N\Vso* V >NN^»\C. 

£6.vxe 

s*r2> _ ,i 
sl>N^AA\ (\ C, .*, -* O0s* '* Vs1 '••-* • ■ 

NtfvW^ C'V Vr^'AV*/ 

r<r f\do\yj cA%Att \aD v\Vs c. :0 VCAV-C-4** 'v \^\\A'CX\ 1 “* i~\vCC*v^« ’ ~ ^ 6-b»<i'^V\'> Co<*,^ 4 \?^^^>V?aV\ '^X tsv>,\ (_cr 

S Rv.^V\<4^ c OWVAU^’i ^ , V-aWAC* - . Ccc^vov- \pr'aw ^{“C ) 

*\ k 

• _ '• ' '-Si. 

€o&'*£“**£ Oc^vvea^M^ s3c*,sr .^.sc^vo^w v, (yXI/SU). \WW.- v\^. - Cvo^ov 

«X C^COnVsC* ^XaoVOs ' V'A'v^w * “ <£s^CXN'^r ^ O' Vv^eWifSs, C&) 
CV . C^\c^>‘'v\<;‘V^ ^ } ivC^'-tV * 

a.e^vCuXoiv^ OvVe-^x 
% : CS ; ' $ 

N\^\«:nto V‘W\C — 

VO v\ •- cv C *r‘ ( 

~f 

"j 

V N V<1 '^Xo ,„VV 

t^'^c v\a»s <x. \% s,spVr"'Ck^ ■ V\\w<i 
— -.^wim* ■■%• ®~ - 1 ‘ *MM *•* ^ •* 

2sjk. oVa'^'o v <X* oe Sc\vX. Si» 1xavsC, : 

Cu,\j5\\ovVv<\, ^V’osH'\o^Va44 V\ *As“^v\ 

^>\\0vV»i \p'*A\C VX lv-r* 4,s\%VA 0t‘-. LO <\VC^^V-NOWO 

Cv'^\''VOv\£> V Cv. \\X ^ Vs* s' ^ s Co\ V Cv VaVAC! 

^<A^X\qvV> \ Ov, s %"o\ "iCK, ^ " N VSNN* ^ 

\ \OwNVy, '!>w'A’» r? *■ 
'Cl v v>. 

A/ A X \ 
xy 

>s‘crXv^f: c 
X nC, 

V i 
v: Q? ) 

! 
CL\?&--J-C\ \ W > s \". ■ S v s *"b* Cc ) 

" \ '" -v V a Y / 

-_ 'J' '■WSCXvCs fc 

4t«sy \:>-X\n| >\\c'AovX?Cs. (,V»'\weX VciX ■ 

(:i' ry-J 6A V A> V\£\v\ €v'--V)s\\c) '■;’ ’’•' : ■: 

\‘iV| \'v ■■ \V'Ai^ '\VACV.V\XS ; ^SA\VkNVV * <X\^<SO \v%ON\. 

B\€uv <Ve> S- \\\ c. CX.WOs^ 

r_. 

SY*> -• A\t>' 
' V 

• _ . __ i ' ■ ^ f • 
"•—••' '-A, V.-: '' ” to'; ' "X 

Ca ^ e\e\ ov;>\\ AX \S S ^ 

/ 
I , 

^ . \\ l ^ | 

* Oo^v** • ° V *--v n 

Q, <A A 

% *% 

»\ ■ v\ 



..p 

fiCS: 

V v. »■ * ..wi J i 

\xjArc-» \V\6U<a.ct. V.i'A'At’- 
..VS—.~0. .. * 

\p CA % 4 v* 'Vcvc Wv V VAV'Q\ \ 

Aw**' 

. V \ > 
. (,.-C> '•» ■/ 

0 

Vo 4 
S-4-^^fc- , -'- .*-.*1ft«r« ’""■WVjls 

^ acjuQ»\ 

Co.-:. ...» -^v; 

S’ 
\s%iXwcvO £€ *) 

* V** ->. :■/>- '-o' C£) 

T W\'r\C£;Fu: 
ijXvtf^v o /■ ! ■;' 
/ > 

\ yA ixwv 

: ( V' ' * 4 i * '■ v.' 

^ * 1. 

V^o ^ . ^OV^VV'^v *" 'VvccA'.v.cf Vu^Vu:;^ * 

^\f\WOaOc’rV:3 V< ^V.>C 4*4. .... 

/! , | | j 

/ \\\<AQg^V^w (5o>rowa'/i.'^U*.hva'.'a CWv.'ac')Go.vcVVo. 

BV>^W w\S^<Cm,w\ |',Oc^v / ... 

*<P’ ', ' : 
s o1 o v v a A • ot o 

> » »W ’ 1 

AV>wV\\oy>^ cOs\>ec>cevN^, W\< ©, , 

v>- * V 
VJ 

o * > 

^ Vv.e^^e (v^ 

^ %ol o** ^C'rv'i^ '"i 

\ 04. CV» v\x o wOSo 4 ^o\% <X, v \*\V4 <j* 

14:*V tp Y.>\\oI:■. 4\< ( \\\c4• 

S*\%>A<Z 'i -4C 

V. 

■ ^ V-^Ve vsxOn OwvyvXw.s 0^0- *) . \ " - 

j H \Nov<» c'N.'S* YC2A - s,; v^ev.s 4 -^, \^. nsnvs: 

/ yV\\p \Nev.'s, Ar\\Co.ja. <? vvts. V*^-v-vS. 
1 •«, . .. * • ***...-.»*;-*Hin*»t-v+ ....-:• t-. -* V*■ -'•’•■«"■ 1 . *-- y.«. • . -v»» ,'v/fW1 ^ S '' * 

\4v\s\ ScVv2ooe.V-A.W^ 
J ♦■ , - . -U.UfcWWA ... , ^r„A . . , ^ V*»«^ X ^ 1 

^spi^-s\\ vV< C\^% O S* VAVV4 ^ v^v%<2- 

; ^\VV<CfOAv.v'v\C<2^'0 — 

“ wv A» 

A • . H‘ 1 \\%Vv\CX 

A,a> 
f ■»0 

V^'C? (v^) 

CcA\ov\ V J1 

\\\ '•• ■/ i‘ ; • 
, y 4 

•2/^ (€ ) 
''Vn-\> x5C^- ^ / <t>\A»wtci\ G>v * 

__ \ 1 . ^ 
V\^ } \avo 

—* w>AcX cc\W^ 

C j. *„ | t#wr'v t tx 

%esrc^40^ 

( AW-^>r *w--V4si» 

. . ! J * 

\V\ & v CA CX- W xN.\\\ C 

" I 

”^ Jb»&stAt'-:h^ws*,:« \ v0^ V%<2 

■ 

(^COT r\ 4 coV<V't<6r — 

C Ho--<s.-e^ cnt vA w^Ajo w>- 

CfAgy-A\\^vwv\ (.Wna.-n.\<v So\c,sxSi.ev 
- i . - -; . ' ; . ' . • . ; . ; > • . ‘ 

\\\ \Os^_ V-cx.\s,\C\ 
'r 

*. 1 <t ^ 1' 

v<:r; 

\ vA VviX'Ps. \<\Cr <2,^- PvS :>vc, xtXS^v\v 

(^£>v.vvcvN\ \vp a‘ 

Ta.s\\cu.,\' v V ^cx^N-^cx, VCcxv-ic 

V<? “■V%'€’Pa<> OV SK, Vs 
/ 

•'s 
tf- 

w,\os^VaN\ Ar CkVNso,V\V 

■»t C3'*r" * CA ■'"■* 'r~- 



V 

) ■' f v\SS\ C\-.OV,f\C£^5- <5N\ - 
o 

C ^VvvxNvbi OV \ v?V-W„, ^ D \W^V \ 
<r 

\ cK.\.\ov-* ■'.. 

V? 
\ Oc 5>t^> \ eV< Acx. wv\-e 

^ VOO V XcC. '^y.t;.;:^ .:: .% \ " *OvJLX 

A 

dftR\CftC^A6 - Cocwecv C,wv.W 
<r 

i' S<^'voooc!le£ 'j 

»/ ‘i 
s ^ <:X~ jJ<- %X 'V>*''N\\\^ - ''y“>C\5^> c\. V\. Ov» 

V*vf\W <ft<£r - ^oo^'-Xv^ f?ow*L (WVs,sW4;j , wVvri:; 
j \ \ ' s J 

(X.cl \ &J„ o\<x, ^ e>s.r 
mm,. II,.,, .4_,y;^#* - \Ce C*V) 

£ o w.^-c^6rT^ Ce P\ & - Cow.VU4o.svn 'vosoo.X 

(^VcTS1®^ O'V' uX\\-xAs£> csfN^-s. V\ Ov\.\ov^ -v) 

c 

(2o>wocCkV<S\-<2.C'sOs. V' WW 
* ■ i 

'Tecc\\\\\\oJ\\ cv^ <3. cxk-^VV°^ V* ; v\V\^ 
... mm. «»W*B«w ill »■— —IMI »■ i in..— »H-» 

•; i - 

~Xq \^\W \ V<\\ v <X>. £> 04\nXO ^NX^vCk \^1{P <^\-v . 

"N 
'v\0<xCVNV CX_\W\owcSs, ("Cj 

/ . 

* | • t « . ., ’ | 

W\H'*On4C.<=v'Ps<£s - ^VvvkVa WV 
C S.V^\k\^> C' *-Vv^. ^ j < 

1 V^v^LXNW <^VxA.\cXN^Ow V<N^V\<1 ; —* 
i •—...•"*—.—- " "* C\--<L-.-’4i;"». ■". ■ •"•• — 

^VX^o\yT<^VvxS> CL A~V\0cko^c^, \\-Oo\CCsr —r Vevwovv V.C.C.oO\*Si sL'-»cf Ay V 1 
1JJ '* 1IJ wri*ll''i">^i^wf^wwwiwwwwiwi,i>illli nw **rr*»»- -r».n <.***■»'•■<• .■• • •«•» •TnH*n«iwmNMi|ifiM * i 

j O VO Ci V3^v\\V\.*J~ ^\S\\\\o5, £L N«*£SXi\X'\v“ \ ^ 

op 

C\ 
a 

( **V\©^ \\r* f ^ v-« * o*vV>»/\~ 

~U ^cXxg?.Ps.. Sv\^\'4vVco^a.. 

^SW'Vc^w* crc Nr 
X 

■v^iv ^ 

“37^^^ \CVt?Cv^. \pg <SUVos. VUv WWQ, 

Wr^(^HTHAOP\CeftC; . 

^2>CXNT\>vWC» ^OW<\ Cx-1^ CoLc V ct. <X,,* (.Ww^ \^N‘ 
> 

£> 
S.U \rv\-2- O VWO A.C~7, ** \\'Ov\,s.^sA 0\H^ V CSfcNVv*^ 

C£ 
VxN\\&O rX\Cr« ^Ov* W\\JvCV.N^o X^OvtCv \-<vVVA C\N~CVc — ^ VVvOv^^-^N CSXt^-l<€) 



■ v. 

/<*.> f «•«*' t 

■ £o ^cx^vv^ 

CVW,?VS y Otyj* \ V3p t* } <£c^v^Hs*v* x» V 

XAX.vOC i 
- <^-y- 

\\‘Vof-,tCv C 0 OQ.-VV . CcV'04 V*\Cs\<T. .-. 

* ** * 
VyipikqC ^(1A/ 

1 fc % w- . 

i - 
* Is 

Vo\q,-» ^C.i ^"O^r v i*Xv \ ^ ; C, v- ^ p^\\tytJ ■ 
-*»'-’"****?'**- -4 ** ’r ♦.•*••■ *•, ---V ■ |-—iri"iT---i-rn - r i m in iiiiwniimMiiiw»n^ , < .. w * 

A P. \Oo'\.Wp&vav Ga aX<s\\fXv' w.\n ^ssaj.vva £*->-, 
— ■~J....^--— - j ^ M||. *”W6*# %****»*,v. -t *«•*><*>:.„•'■• *v-^_ 

(^ ^avO v*v^ -X>c'j - 

\.} We 
i % 

VS%» l{; : 
; y 

• 

i - j 

1 :\ ; J . . * j 

i. \AA ^ £: Wv- \ <£zz • 
i i ! f | . . i ? ■ 

(_ vU<^.V^ 

’Pqs.vjlonj^ CatfoV. ;' ‘ 

y\ a\u\jaoW\s» Wi>we. 
Ewr^lMiMIra^aiMR^^ , .. : |-Tr I ' . l«w*« ITHW—— 

: C\o\Wvv\, o&\vo:S^Vv^vjw^ Wwv\e 

£2o»N\C3fc X^N\vX*»A 
V 

$AA$ vy^N^ W <£ 

Cgoax/V 

n 

? sV::*w * 

vw^ 

A / ' V -" - -‘ "- -^ Vs t . J 

£> R\CftC£ft6 - WeXX ^LvW.- pvA^,.ocn».f.»««y 

ov- vfi^cW. \D-v\es 
<4 ■ 

. ^ \ \A O. <£E? ““ Vv* ' VV\ *> 

V\v\g.Q^O\s ^VQ£VN^'S V'W.V\e 

I i i • . ; j ; ’ .,,.•[ 

p Vcv\>^ 
\(K vvAe^c^CX 

Cx 

i ! ; • 

S'ft'v>cnrACxS.A'<S - ' ■^.vm.V^ - -\\-eci pu & 

M,\VN C.OS.NXVSt^ VCssV\Cj ^ —- .- a -.V« -, ‘- - t <£a\«4V c\ 
1 % 

V 

ft’?OCMIOAC£i\c> — "©o^Wwe Vc^V^vX >-\ 

C-Xs-e^i, •;i\\\'^,..s_i v'u.- V.-- ., ) 

\\iev-CokVA o\ecA\%tQ4£,x~ Wvwvve - 

(jCJ\\V’0‘ A ■'■'-• - /> &>\->Ci'z* '‘Nr^%<X» t \^v^^Vk^<S' ^ \\ v ^»c\r\ v^v-xcnV 
-    ...--- • •*:«•" ■ ... .     

?W\' ' ^xft;* Vv^NTCy 

c CX'VN •'.,,_ >A,-, V\ CVW <ao\^ 

Wv::,V-;-AV\Cv„ %£><& vv^VoCcs-wc^ (?<^VSpo v\^ N'X' ScVu\u<xW - 

oV cv.w^e 

;A, 

V 

^ S' . 

*■•' (£) 

*3v—*“ 

' /A' 
A VCv\VA< r<r) 

X/'''^-.*.._>'.>, . Vr t \~'J~ ''■- 

«“ W- st\l\\ 

Y^*t! 
A-C\ 

^XNTOA^^^'^XS. ^VWVXXC) & % Oov\ 
• . i . ' ; t 

x. .-. cJv.'/'A-^r.ax V^^sS^VSBlj 

^r\Ae.’oe*'V\^x, -\\\e ( sav„,v ) 

WC ^ - jv- \.':civsu? rJ-A v, 

; 

^\cJL aq ci..u, ix- ,> ! v- xu.v v\,C\C 
\ 

J4 



'V 

A— 

/ v'Acy. v 
I 

V-' Vi a; d-,'L> i. 
4-^ i " < 

Vf\ Ws\ '-,.ccv.\s\'•• . 
I Ni. 

, 0~ “x>/va4-vv£>o ' sVw% > ct- tJ?-~ La 
I -. ; . f. j. t | ; ; j j : 

VVsv\\osV^g.sa. 0<Xx-vcA^\vd> 'SAVav- 
_r ■ & .. -■!. -■ .A^, «*, -T- --n m.i., I ,„ ■■ 

O v %Vi % H \z><X * % f» C-H VH \>» * *P 
V \aV\<^_- 

jC( 4-2. 
o 

y \. 
' VCI. '-> £ 

.__ ! ■ I I - W^v ' 
,_^e-^v« — c-oxe^? 

*t —~~a“   .. SoVn— ViNo*N.\\*)vnW'^v 

I 

‘Y*h ^ j? 5 

CW^A^^-sVvvCj ^ a^\ 

o<2^S\COW 69C 'OV'S.X > 

Xaa \<^*.WOtxS; OVT*. <pN' <d2^ ^' d-v j 

V^ Coy^V5> Cow 6£>Cu.\VvjkWA \JON' \ Cova^waVo. S3><xx\o^ 

i ■ :j -. ‘ ! 1 j ■ "i . | ,;! I : ’.I 
: ■ j - j j i I j | . 1 j s 

|Q i co\ vaw\ VcVoa,e /4 «/v. y Vv*\n\C£. 

COV‘/'T‘C 

\0 \ CoV' <X\\r^ C’AcxvyC c^, V. - <o"stVSo 
jVi ’ 

<,CK» \\ cXpvVpr ^ , j Vx\ 
. ..... miHirnr *k>-“lr "l—‘—■‘ —rm. 

VW 

i * j ,: j 

WvsoX vS a\\c\.vAVvn^n^l. 
—- ..V1"1"" ... <1111 |»I» \ aii»"«.in'»ii"»i»ii«iin>wiiBri><^ 

< i 
\ Vo /a*l\o 

2*C( — VtXocU^<^o 

. —— ~\r"''-v{--’A <0 \, o'*^—• o^r t£: ^ 

C 
*~ COVNU’ACW <\£*V>£4 <pyK'LL\JL*! ^ 

~ \\Ui\v ArONVvCvVo * 

V 

^oXtXNs^vA vwe\oV'O^i\\<x* vj)o.sr, <^SCu\e\A^v<w\ VOse4^ *— 
■~j     H,J'u‘,"r" \ 111'"""- * j | 

<^o\<X^w\ \xc\oowC ^O^^ncxX | ! 

j^DoV^^S VA,NV\ V\C'\.C*C?V\ C \ Vv Sz^VDvjO\\ 

vXVvdv VNO^^’^OX^Vvx — 
i i ij i i'i rr- i I n iiimin ni»iin)iiWiiiimiiimr»rO % 

eo.av>. 

f 

I 

*£> > Vxv ^Cv;m6*^ 

yC\V\ \\\ O^^'V^n.-V \ \>;NNAW^. 
**</-*■ -■■ ~*Ah~ - -'sww*/n^s«wa 

X\ iNk. 4>w' c 

V>\ <X.c,\c \\^,VvP^°^. 
_ !• : i l’"lp i 1 !| y 1 

CAo\cx^\vx>.V\ \Nvc^\rvjoJv\ Vvwwe SOCKV* ' \N\V.OC .f ' 

CX'A'AViX \“X>Ao ̂ \T“ O \V\ 

i v..:~- \ot.\\v_«.v»\ ^G.\*C-o\vv XDovj^^X \^av' OvcVsv\\'\\»'i%>~vv.\ 

o\c\\\KSSst\ \\eSfi-ov.\ v iDuoa^ Oc^> C*o-o-wsv \ 
i . * «rw:**i ••.:-■<• 

; • . 0 

I £L(\\^ S » c vxvv% Arv^N^^cevx'b. V,\ wwvi* 

V 
! V __ _——-—— 

C i \ ' y0 L : ’ 'v ■ / ^ 
W £?0^""6 vV V*? ^rv-Cv 

^C^o^V\^V^X^\V iCCV',d - Cc. ̂ vC'OnV VCAWV 

j ( ^o>\V Cv, S'.VvCsSX ^\v%Vv5.S , d-exvvjdK Vx<XW”«U^} 
. ^ -- * 

\ . T ■;.' - ' : . ! ’ 1;.: ' I '. : : ' ; :"S 
.} • ■ j • » 4 I •! ■ 1 * 

i ' • ; ; j : •’ I ■ ;■ i 

\"»<Si«s^vAx \ Cqv^WV vtii .. ^>cX'\^^2<5tN^T* \VCaSm * ^ Os'(j\' 

Ux^V\ cx^. ^oXa \NVAW% ^ V'S N o Cv\ \;\ V. \ N\\Y > V} M Vo \ 
v-» v { 

VvC* 

J 

WV\ ^tVKr V^* V*A * f £(Ll L 



'** 

CU.O.UA-?. - Go^GL yOsWNvV^ 
I *•—* ' 

j^cl'^'Vvv 0n~ OV^pS>t\i--t 'VC^VG^U o^Ay vvx\^b.O>^ j 
l ! . • i \' » ! ; i 

OS Vv Q< ?X'2 V\ V VXc^N 'CX vn<Q 

xS v C,V 0‘S* NV\ V c VC* CTjCkv' ^o^~. ^\cv WV\ 

c U. C.VJIV \ * n\W <2- 

^Vyu^W^, guvVOyCXNn A ^CiVwckcQ, 

(Sicypc^ce^^s v ^N\\oev\Na 

CLvxc vJkwx <> \\\ e\o Va swx® 

CvAC v*X SWV tsi 4 vw. i \y^(s\v\C. 

Y/v G^Y 

<£> ? ?ckc v, oO a-M.:>-a 
N. V 

y?O.VSi\ y>\0 V V\ 

USCx3\ C 
G \ *i ,. 
> iV \- e.V< <A (£) 

x_ 
Are c\'j£\ci^x& {(i) 

Wt<A^N,V\c\°%A J C*- / 

C-CV w v\ t- \ o-< y 

i. 

Ar Sca20o\a. 

! <2>-oo^6.Vi» \P\ £. e.VA <£z - <SoocS.e>^ 
( ! 

OV ^VVsOk^Ss 

j .. j ! | | ; I . • 
! i 1 i I f ' l ' . 
: i ’ i i . i ., 

StxclCc^Acv. (GojsiV;v\. -’v v \ Xq^V. , — vxo^v-^XcoJ 

; ; j i j Cf~ 0. VtS>J_Ve-i»c«*vi ) 

I ,! ■—■ V^.vv^\<A^ . Vve.N^oc\ ^OvA 

s>e.s- ^ceos. Oo\\\ Sr'^cr,<Scx>M) — sccv.^cXcv^W^ w\a.^voW^ 

; ' ' I . | I . ' j ; : ' . ; 

s' . ■ I, . :•. i I ' ! i .. ;. 

4S '*f* V < o Oc!A'A<2v s-OvCG<;^G' \*~t S'O Oj”Xv v. fil V" 
0 ...i.- 

4*AC ■>*% \ i£ _ ^ Od-2. 



V 
v> X 

C?A .„w 

>■; 

/ 

<1oYAVOS. \XA*Sa - Covv\ rox X. CawA*--, 

. i - . * ■ o 

(^vsevViv ;6>V\vxj^p*>y ovv V*-*> ^ovnyviac^U^ c 

. •: ; . . ; i ; ' 5 

V>CN.\OQ-r<eJ\Xfe.vX^ C!xpv-£^.U.<^\ 

/ /p 

C \v~V*Oi'T^'- 

\ . r, ^ / 
V\qv ir .*->'r *V 

; ^ . '■> \ 
C 'l ‘ *.. ' 4 / c 

; . ; _ j i 

VJ £ v\\q\\ v. cx. C.SVNCVCCC Os* vxwe?') V^^S.« 

^>owc.\\vx&* cAes^ce\4wwC —A-* 1 

\~Wv*.\v\ ^oi.C cx aunw VjC^bOAvc^% *— £°0 CivXtfU U, V 

\\w<Z. (^)^g.pV cOsa u,\W i>.v~ o>vj>c- Cv^vi V** 

£nVWX^'°A\<»*x<V'V SCOAcQooOs.'cQ^S.\<: (“TOoAQaCNa<X£4 ^CNTWVSS. CG,y,u,vVv <3sisACV £(? 

C<\ % vOv V\ SjQ vcS\gMS>^ ^V cX\<X.cSl 

P^ucVea, vwQvc.a^ (Vvwe.') Ve.^=b„ 

FUcXxeo. o&oj22- <XA.£>sa 

Y\vxc\v^^ v» oAov^cc^o^ x WN&ieo^ 

^>\Q^xn$> AoS>Q^ Wwa£- 

c?v\ Y” iA) \ t 
XvNO, >C‘.,\ y-S^CAV (‘C\ 

z. 

£>Gvxv \^\a^}v\ 

- . V\eei-X^ 

\\ \ ^ (3-XO^ 

l IwN^OC £aAN\ CX^ e^cieV< O 0 ^xoa'^S'u} 'i>evcW^Vt\ o.'X \'Vo\Ctx_ 

o\ cA«X0\^ 
•V 

£> ovv-vv, 

<0N V\\\ $QN\c)i\ s\~o\n.^^ (^V-XWWe^ Ow\\£ixA\ <Z 
i . .: ' ! ....••••> •- •. , . ,' ; '■'-’ i 

^WS'iN ** f^^OsVOC^NNNC Gs, iVWNV' 'y V^cCNCi • 

\\0<SUX\q\C<X C3 OsSis^\\ i 

VOwCL^cus*^ ^xXsv^a^ \<^VVvkce 

W<e\n a.*%\XUv\S 

“TYcxei^ V X.C' \C’-vy, Y% \.\ss\<2. 

i S' ^ 

W^CkN'^’vdcS. ' (€j. 

(3?CX,V N\csoi'C^s- 'X 

(ja X \\av^:. •*.>•- 

ClXq^ 

\yO\c\xeS\C>^ XoVJx \ 

! 



MW\ 

isr.y 

O. O V\Q W \^=> 

\Ar>ni^o» 

M»g*j »tf \j«(r|i^y!7 

WSA 

\VJ<Ws 

^^Trtzvtcrec 

CicAijE? 

rw 

, y , 
,<flN>< Viw^ 

0“<x> ^\ OlvhSU 

r<*"«Sft- 

I ^>wi|cSAe\W 

eavSt. 

<£L*«\ A V»\^N\KS V^^fis S^A\CkX o o5l® 

,u <£oVed: 

^xv{ <V\ wsvA V ;\ C<xc 4 VA,WA 

• I 
VcWntS, $0> ^J*X!fcC 

tAv>.<iu>\c^ <^<^c*si 

o. Os\S»Cw Uv€w«a 

! ,r<S^v 
r 

H&VA q^o^^dw C oj^Mpe 0^sOo^vvnv\ 

J^VvVcN^jtX. 3Cix^vcSteAJS 
Tit» """ "f.n-.i |Tr--nn nmj 

-- < ^ ' ] 

vJ>\oc\eo^ ci\V<^S\>Mo^ 
... | ——--~—— ‘ 

(3*X*c><» Os\ ^NNOs» 

d sAVH 



Pacific Vegetation Survey Files 

Discussion of Voyda and Rappaport: "Aspect of Man’s Influence upon 

Island Ecosystems. 

Ellis, Albert F., 1936, Sydney Adventuring in Coral Seas, (copy of article) 

"Hull Island 

band plants; Abundance of wild portulaca (pigweed) 

Vegetation: About 20,000 coconuts landed there in 1887, to be 

planted. 

Baker Island 

Vegetation: " - in our time there was not a single tree on it. The 

largest bushes were only about three feet high, and even these were 

not plentiful." p. 19. 

Howland Island: 

Land plants: Wild portulaca. 

Vegetation: "In the center there is a clump of scrubby trees 

about fifteen feet in height and covering an area of several acres;" 

p. 20 

Author’s party planted several thousand coconuts. Reported 

to have since died in drought period. 

Cant on Island: 

Vegetation: no trees except "a single fair-sized coconut palm at 

the eastern end,--" p. 53* Sole survivor of many planted by Arundil Co. 
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Sydney Island; 

Vegetation; Coconuts planted by the phosphate Co. have done well. 

Gardner Island; 

Vegetation; Planted in coconuts by the Arundel Co. Hull, Sydney, 

and Gardner; Well wooded. 

Enderbury, Phoenix, McLean, Birnie; 

Vegetation; Coconuts planted on Enderbury but did not do well; 

,fseveral clumps of stunted bushes" on it; the three others treeless. 

3* Groves 1951 (abstr. E. R.LFosberg) 

The Phoenix Islands from Luke, Sir Harry. From a South Seas Diary, 

1938“ 1912. London; Nicholson and Watson, 19^-5* 255 pp. 

(general information) 

5. Abstract Univ.of Iowa Studies in Natural History Vol. B 1929-31 (Geology) 

6. Laxton 1951 pp. 13^-160 (mainly account of visit to Gardner 

Jan. 1, 19^9)• (General Information) 

7. Hutchinson, Evelyn G. ; The Geo Biochemistry of Phosphorus, from 

The Biology of Phosphorus, Mich. State College Press, 1959* 

pp. 21-29* (Geology) 

8. Von Zwaluyenburg, R. H., Notes on the Temporary Establishment of 

Insect and Plant Species on Canton Island. Hawaiian PI. Reg. 

XLVT 2;1942 

H. 0, NO. W-P70 Weather Summary for Naval Air Pilot Central Pacific 

Hawaiian islands Area 

U. Si N. Dept. Hydrographic Office (Climate of Midway, Line Island, 

Howland) Upper winds of Canton, Howland, Jarvis, Midway. 
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15 d. Baker 

1. Exerpts on Baker from '’Life on a Guano Island", Nautical Magazine, 

39* 113-118, 1870. London: Suspkin Marshall, and Co., 1870. 

2. Ellis, Albert E., 1936 Adventuring in Coral Seas 

See: Canton, Sydney, Gardner, Phoenix 

3. Baker Island in American Polynesia by Bryan, Edwin H. Jr., Honolulu, 

Tongg Publishing Company, 19^2. examples on Baker. 

15 d Birnie 

1. Birnie Island-quatation from Dona, James D. "Structure of Coral 

Islands”, Geology, U. S. Exploring Expedition, Vol. 10, p. 69, 

18^9 (slight member . 

2. Dona, James D. "Coral Islands", Am. Journal of Science I85I a, Vol. 12: 

25-51- (second series). 

"Distinguished no vegetation except the low purslone and some trailing 

plant s." 

3. Excerpt from Birnie Island in American Polynesia by Bryan, E. H., Jr., 

Honolulu, Tongg Publishing Company, 19^2. mentions vegetation. 

Groves 1951 (Abstract F. B. Fosberg)1 

p. t Enderbury Island - "Low, flat terrain is dotted here and there 

with clumps of trees thickets" 'uninhabited 

p. 5 Sydney Island "50 coconut palms" 

p. 9 Birnie Island uninhabited; little vegetation 

p. 10 Jarvis Island "Treeless, with heavy sea bird population; - " 

p. 10 Christmas Island - 1200 acres in coconuts, 

p. 13 Palmyra Island - "As. a result of the abundant rainfall the 

vegetation i|> luxuriant. ir 
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p. 15 Kingmen Reef - "there is on islet about twenty-five feet square 

with a few seedling coconut palms planted by the ship's crew on a previous 

trip. " 

15 d. Canton 

1. Regene, 0. and I. Degener, 1955; Canton Island, South Pacific, 

Atoll Research Bulletin No. Al 

2. photos, letter, manuscript: Hatheway, W. H. and Garrison Costar, 

The Natural Vegetation of Canton Island, Phoenix Group, Pacific Ocean. 

also Local Climatological Summary Canton Island, South Pacific 

U1 S. Dept, of Commerse, Compiled under the direction of James H. 

FeLlgren San Francisco: 1951* 

5- Photos by L. P. Schvetz Phoenix and Samoa Island April - July 1959* 

Canton - Sida, Portulaca, Cordia, Lepturus. 

A. Murphy, R. C., Niedrach, R. J., and A. M. Barley, Museum Pictorial No. 16. 

Denver Museum of Nat. History, Denver, Colorado, 195A. 

5- Buddie, G. A. Rec. Auckl. Mus. 2: 125-132, 1938 

Notes of Birds on Canton Island (a few vegetation notes). 

k. Henry, T. R., 1957; Washington Evening Star Wed. July 17 

Victor in Science. 

5. V. S. D. Commerce Weather Bureau Local Climatological Data with 

Comparative Data 1957 Canton Island, South Pacific. 

6. Canton Island soil samples collected by Degener, Degener and Alexander, 

Feb. 12, 1958. Samples Nos. 1-9* list of analyzed soils. 

7- Report on Referred Fossils, P. and S. Branch U. S. Geological Survey 

338 U. S. National Museum Washington 25, D. C. 

o 
O « ^ 

recent fass11 Foraninifera from Canton. 

U08 u. S, Dert C 
\-J 3 
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8,9,10. U. S. Dept of Commerce WeatherBureau Local Climatological 

Data with Comparative Data 1956, 19559 195-4. 

11. List of Marine Shells Collected by Otto Degener on Canton Island 

Just vegetation references from here on in file 

12. Hatheway, W. H., Degener, 0., and Carrison Loster, the Natural 

vegetation of Canton Island, Phoenix Group, Pacific Ocean Manuscript 

H.B.13. List of plants Canton Island Collection, 1949, F. R. Fosberg and 

Collection members. 
vegetation 
14. Bryan, E. H., Jr., 1942, Canton Island in America Polynesia, Honolulu, 

Tongg Publishing Company 

15. Ellis, A. F., 1956, Adventuring in Coral Seas, Sydney, Australia 

excerpts. 

16. Degener, 0. and ¥. Hatheway (Honolulu, Hawaii) Die Flora Des 

Canton Atolls IM STILLER OZEAH, Revista Sudam. Bot. 10 (2): 33-37, 1952. 

17. Von Zwaluwenburg, R. H., notes on the Temporary Establishment of 

Insect and Plant Species on Canton Island, Hawaiian PI. Rec. XLVI 

2: 19^2. pp„ 49-52. 

18. Von Zwaluwenburg, R. H., Canton Island, Hawaiian PI. Rec. XLVI: 1941. 

pp, 15-23. 

19. Copy of letter J. P. Swollen Apr. 16, 1951 to Qa Degener - list of 

plant identifications 

(see below) 

In list is Degener 21291 Lepturus rep§ts (Forst.) R. Br. 

Degener 21311 " n ?? n 

Swollen comments: " The two specimens of Lepturus repens do look very 

different. If this species were known only from a few specimens. 



I wold be inclined to think that these two represented distinct species. 

Considering the large amount of material we have, however, and the great 

variation which is evident, I feel that it is impossible to segregate 

any species. Almost every collection seems to differ from the rest. 

Also mentions Digitaria variation and meager collection. 

Canton Island Riotos by Hatheway 

Canton Island 1950 to 1951 by Hatheway (just prints) Messerschmidia, 

Cordia, Scaevola frutescens, Suriana maritima, Portulaca lutea - (dates 

and area in general - not exact compass) Sida fallax, Lepturus repens, _ u 

Boerhavia tetrandra, Truinmfetta. Pictures of birds in vegetation 

f i 

get Hatheway’s address 

15 d Christmas 

1. Abstract Benson, I838. 

pp. 66. "The land is extremely low, and composed entirely of 

sand with only a few bushes and small trees.on the western parts there 

are some scattering groups of coconut trees...." about 2000 in all. 

pp. 67 Benson planted nuts on the south side and found 7 sprouted before 

leaving the island. 

2. Abstract from Tresilion, F. H. Remarks on Christmas Island Hawaiiain 

Spect. It 1838. mention of coconuts on island. 

3. Fosberg Field notes 193^- Christmas Island mentions Pandanus, Rika, 

Guettarda, Cocnut, Bunchgrass, Scaevola, Tournefortia, Sida, 

(yard bird notes too.* 1 2 3) 
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pp. k mentioning colors of ponds 

"One here is bright blue-green, while 50 meters away is one with the 

color of birght brick red. The red color is due to to a gelatinous water 

plant growing in a thick lager all over the bottom.Tf 

-did not visit the south coast and south eastern peninsula of the island, 

-check with Chock. note--neither did Chick and Hamilton. 

4. Fosberg Field notes August 1936 Christmas Island 

Motu Topu - Fisonia, Messerschmidia, Sariana, Heliotropium* Sidu fallax, 

Lepturus repens, Portulaca lutea, Boerhaavia, Eragroctis, Hedyotis romangoffiensis, 

Scaevola fructescens mention of dried vegetation - fluctuations in growth 

due to climatic factor. 

Four Brothers. 

Heliotfopuimn abut Hors description of vegetational 

Portulaca Lepturus associations. 

Messerschmidia Surrain 

Sida 

Boerhavia 

"Two types of Boerhavia, or perhaps three were seen. One has 

hairy leaves with wavy margins, and dense heads of flowers. . (Check 

tetrandra in shade? (sp. repens) or sp. viscosa (in galopagor) 

F. BL Fosberg. The other has glabrous leaves, with entire margins, and 

looser heads. Another, perhaps the same as the last forms much coarser 

growth and larger mats, and has white flowers." 

same plant 1. fir. and fruit in flower and 

2. nodes with lenes 

differa - ascending paniculate, diffre in floves cerces. 



Greigs grove (extreme part) 

Chlorrtic coconuts, Lepturus,: Scaevola,Portulaca, 

Northwest Point - Lepturus, Sida, Heliotropium, Portulaca, Boerhavia, 

Me s serschmidia. 

Paris, Aug. 28, 1936 

Palms quite yellow 

Heliotropium Me s sers chmidia 

Lepturus 

Surrina 

Scaeyola 

Hedyotes romonzoffiensis not seen 

Portulaca oleraceae 

P. lutea 

observed no hylinds 

Eyphorbia hirta (weed); Hibiscer tiliaceus, Phaesobus 

lathyroides 

Motu Upon 

many dead coconuts. 

Hel iotr opium Boerhaavia Cassytha filiformis 

Anamahen yar. mediotis 

Messerschmidia Suriana 
argentea 

Scaeyola Erogrsotis 
furtescens 

Sida Cocos 

Lepturus repens Portulaca lutea 

5. Groves 1951 - (Abstract. F. R. Fosberg) 

p. 10 Christmas Island - 1200 acres in coconuts. 

6. Bryan, Edwin H. Jr., Christmas Island in American Polynesia, (excerpt 

p. 137, 138, 1A0. 



7. Abstract Bennett, F. D. 1840 Vol. 1 

p^ 383 referes to Cook Islet "no vegetation except a few 

littoral herbssand 2-3 groups of stunted trees." p. 384, 385, 386, 387, 388. 

15d Enderubyr 

1. Dona, James. D. "Coral Islands, Structur of, " Geology, U. S. Exploring 

Expedition, Vol.'10, p. 64, 1849- 

pp. 64. 

2. Dona, James D., "Coral Islands”, Am. Journal of Science 1851 a, 

Vol. 12: 25-51. (second series) pp. 43 "little vegetation on any part, 

and but a few trees." 

3* Excerpts: Bryan, E. H., Jr., American Polynesia, Honolulu, Tongg 

Pubisihing Company, 1942 

p. 50 Sesuvium bontree 

Sida tree heliotrope 

morning glory vines 

"several small clumps of trees" 

Coconut palms 

4. Groves 1951 (Abstract. F. R. Fosberg) 

Enderbury Island - "low, flat terrain is dotted her and there with 

clumps of trees and thickets" 

5. Photos by L. P. Schultz Phoenix and Somoa Islands 

April - July, 1939 - 8 prints only, no negatives, showing birds and 

vegetation 
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Fanning 

1. Qaatations Fanning, Captain Edmund. Voyages and Discoveries in the 

South Seas, 1792-1832. Mass. : Marine Research Society, 192*1-. 335 p. 

2. Qaatations Herms, William B. "Doocalandra Taitensis (Guerin) and 

other Coconut Pests of Fanning and Washington Islands," The Philippine 

-Journal of Science, Vol. 30> May to August, 1926 - Manila : Bureau of 

Printing, 1926. Pp. 243-271. 

General vegetation climate 

3. Bryan, E. H., Jr., American Polynesia, Honolulu, Tongg Publishing 

Company, 1942. 

Excerpts p 142 

"The land is thickly covered with coconut palms and the remainss 

of native bush. These reach a height of 60 to 90 feet, making the island 

visible from the deck of the vessel at about 10 miles. 

"The beach is backed by ...."mentions Scaeyola, tree heliotrope, 

Pisonia, Pondanus, bunchgrass, purslone, morning glory vire s and low 

herbs and shrubs. The soil is fertile and breadfruit, bananas, figs, 

pineaples, taro and arrowroot grow readily. 

15 d Gardner 

1. Laxfcon, P. B., likamarono, Vol. 60, Nos 2 and 3j> 1951* the Journal 

of Polynesian Society, Wellington, N. 2. 

pp. 143 - Pisonia, Tournefortla, Scaevola, Ccrdia, merinda 

pp. 147 - Sida 

pp. 150 buta frees 

pp. 151 Cordia 



2. Bryon, E. H. Jr, 1942 American Polynesia Tongg Publishing Company, 

Honolulu. 

p, 70 Pisonia, Cordia, Tournefortia ''and other species characteristics 

of central Pacific Islands." 

3. Ellis, Albert F., 1936, Adventuring in Coral Seas, Sydney Vegetation: 

Coconuts planted on Enderbury but did not do well; "several clumps of stunted 

bushes" on it; 

15 d Howland 
/ , 

1. Excerpts Bryan, E. H. Jr., 194-2, American Polynesia, Tongg Publishing 

Company, Honolulu. 
1 

p. 39 "only six species of plants were found on Howland, prior to its 

recent occupation. Lepturus bunchgrass, Boerhavia herb, and two kinds of 

purslone or pigweed (Portulaca lutea and oleraceae) dominate the surface. 

There are scattered patches of Tribulus, and a few small clumps of scrubby 

kon trees (Cordia), apparently more dead than alive, due to the dryness 

and nesting birds." 

15 d Hull 

1. Excerpt Bryan, E. H., Jr., American Polynesia, Tongg Publishing 

Company, Honolulu. 

p. 64 Coconuts, Pisonia (50 feet) 
(75- 80 feet) 

2. Photo prints by L. P. Shultz Phoenix and Samoa Islands 

April - July 1939 (Ho. 55-85). 

Pictures of beach rock vegetation. Sooty Terns, Ho. 66-good tree shots, 
nesting birds 

Ho. 71 

76. Red-footed Booby on nest 

84-85 Red-tailed Tropicbird 

on stones under tree 



1. Dona, James D. "Coral Islands", Am. Journal of Science I85.I a, 

Vol. 12: 25-51 (second series). 

pp. 4-1 - "without trees, and partly covered with small shrubs." 

2. Dona, James D. "Coral Islands, Structure of", Geology, U. S. 

Exploring Expedition, Vol. 10, p, 68, 1849* 

p. 68 - 11 - without trees, and partly covered with small shrubs." 

5. Abstract Bennet, F. D., 1840. 

Vol. 1 388 - and destitute of vegetation." 
Excerpts ^ 

4. Bryan, E. H., Jr., American Polynesia, Honolulu, Tongg Publishing 

Co., 1942. 

134-135 "In 1938, etc. - Sesuvium, Port iliac a mentioned. 

Lepturus, Tribulus, Eragrostis, Abutilon, Boerhaavia and Sida. 

15 d Kingman Reef 

1. Groves 1951 (Abstract. F. R. Fosberg) 

p 15 "there is an islet about 25 feet square with a few seedlings coconut 

palms planted by the ships crew on a previous trip." 

2. Bryan, E. H., Jr., 1942, American Polynesia, Tongg Publishing Co. 

Honolulu 

p. 153 "there is no land flora. Some coconut palms, planted in 1924, were 

still alive in 1926, but it isc not know if they have survived." 

15 d Malden Island 

1. Bryan, E„ H., Jff, 1952, American Polynesia, Tongg Publishing Company, 

Honolulu. 

p. 133 "Coconuts, planted by the guano diggers, grew for a few years and 

then died." 
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13 d. McKean Island 

I 

1. Bryan, E. H., Jr., 19^-2, American Polynesia, Tongg Pubisihing Co., 

Honolulu 

"There are not trees on McKean, the vegetation consisting of such 

low bilk: is Portulaca, Sesuvium and Lepturus bunchgrass. 

15 d Monihiki (Tangareva) 

1. Linton, A Murrey. lMbtes on the Vegetation on Penrhyn and Monihiki 

Islands, " The Journal of the Polynesian Society k2i 300-307. 1933. 

PP* 300-307 "of about 28 different species of native plants and a considerable 

number of imported varieties. " Mentions: Cultivated, trees, birds "take 

possession 01 islands guano bills coconuts, these replaced by puka, fono 

and taumanu native names of trees used - uses enumerated, 

p. 306 mentions: 1. Fleurya interrupts Gand. 

2. Triumfetta procumbens Forst. 

3* Lepturus repens [(Forst)] E. Br. 

p. 307 2 types of fern "maue", "rakotahu"; Holimeda incrossata Lem. 

Caulerpa cupressoides, Turbinana ornatu. 

2. Bryan, E. H., ^r., 1942, American Polynesia, Tongg Publishing Co. 

Honolulu 

p. 102 Cordia, Guetarda, Calaphyllum, Tournefortia mentioned as being much 

depleted. Pisonia is holding its own. 

15 d Palmerston file 

Palmyra (list) 

1. Lichens of Palmyra Atoll collected by E . Yale Dawson Identified by 

Mason E. Hale. S»c tain. 5:n 

f t 



Coll. Nos 19812-19817;, 19858 Anthracotheciumi 
i 

ochraceoflora (Nyl. ) Mill. Sig. 

Antracotheculm 

libricolum (Fee) Mill. Aig. 

2. Plants of Palmyra Atoll collected, by E. Yale Dawson, determined by 

F. P. Fosberg Oct. 15-21, 1958 Col. Nos. I98OO-I9864, (Menge I., 

plants of: Straun I., Aviation I., Cooper I. Kaula I., Holei I., Papali I.) 

J. Excerpts Bryan, E. H, Jr., 19^-2, American Polynesia, Tongg 

Publishing Co., Honolulu. 

(scant mention of luxuriant vegetation) 

k. Groves 1951 (Abstract F. R. Fosberg) p. 13 "as a result of the abundant 

rainfall the vegetation is luxuriiant. " 

15 d Phoenix Island 

l. Bryan, E. H., Jr., 19^2, American Polynesia!, Tongg Publishing Co„, 

Honolulu. 

p. Lepturus bunchgrass Sesuvium 

Boerhaavla Sida 

Portulaca Triumfetta 

15 d. Pukapuka k items 

15d Rakaharga 3 items 

15 d Starbuck 

1. Arundel, John R. ,fThe Phoenix Group and other Islands of the 

Pacific,,f a paper read at the Geographical Society of the Pacific, 

San Francisco, 3 March, 1885, Reprintia in the the New Zealand Herold. 

pp. (1-2). 

(birds and behavior) 
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"The vegetation of Starbuck is very scanty; about six varieties of 

plants, the largest a shrub of 0nly about Sof&et in height at the most, 

and nothing of this can be seen from the sea. " 

2. Excerpt Bryan, E. H., Jr., 19^2, American Polynesia, Tongg Publishing 

Company, Honolulu, 

quotes Arundel 

15 d. Suvaror 1 item 25 small islets 
\v 

15 d Sydney 

1. Arundel, John B., 1885 

(6) - "Clumps of trees” - 

2. Dona, James D. "Coral Islands", Am Journal cf Science 1851 a, Yol. 12: 

25-51* (second series) 

"Well wooded nearly all round; but on leeward side the first in 

patches) - " 

5. Excerpt Bryan, E. H., Jr., 19^-2, American Polynesia, Tongg Publishing 

Company p. 60 Coconuts Geuttarda 

Tournef ortla Scaeyola 

Morinda 

0 
Jtordia 1 - with the usual low herbs, shrubs, and vines, 

found on the treeless island. " "The bird life is similar to that on the 

other islands, but less abundant.'1 

k. Ellis, A. F., 1936, Adventuring in Coral Seas, Sydney. Vegetation: 

Coconuts planted by the phosphate company have done well. 

5. Groves 1951j» (Abstract. F. R. Fosberg) 

Marinda citrifolia 
11 II 1 V ■WWDl.M 
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15 & Tongareya Penrhyn Island 

1. Bryer, E. H. , Jr., 194-2, American d Polynesia, Tongg Publishing Co. 

Honolulu 
4 

p. '102 - TfCoconut palms, pandamic and usual low trees." 

2. Frisbie, Robert Dean, 1930, "South Seas Fairylands", The Atlantic 

Monthly 14-6: 190-202 July-December 1930. 

(popular account, scanty mention of vegetation) 

15 d Vostok 2 items. 

15d Washington 

1. Dona, James D. "Structure of Coral Islands," U. S. Exploring Expedition, 

Yol. 10, p. 70, 184-9. 

70 "It is a dense coconut grove, with luxuriant shrubbery." 

2. Dona, James D. "Coral Islands", Am. Journal of Science 1851 a, 

Yol. 12; 25-51 (second series) 

(same as 1 above) 

3. Fanning, Captain Edmund. Voyages and Discoveries in the South Seas, 

1792-1832. Mass. : Marine Research Society, 1924-. 335 p. 

161 - general description on discovery 

162 - " If " 

4-. Groves 1951 (Abstract F. R. Fosberg) 

p. 12 - population enumeration no Vegetation mentioned. 

15 e Leeward Hawaii Island Atolls 4- items 

Box 15 e photo’s 

a. Kure (Green Island) Septe. 196I - Solanum nelsoni, in patch of 
l8 total 

Scaevola taccada. 

b. Scaevola taccada, Boerhaavia diffusa, Eragrostis variabilis. 

(Prints only) 



21 c. Laysan - September 1961 
total 
2 d. Pearl and Hermes Reef 
total 

15 e Kure 
0 

1. Prints - - by Clay 1959 
|good) 

a. Lepiduim congesta R. Br. [I. Indica] 

b. u vivaihiense Cham. E. Schlecht. 

c. Tribulug cistoldes L. 

d. Solanum nelson! Duval 

e* Solonum nigrien L. 

f. Sicyos hispidos HBD. 

g. Scaevola sericea Vahl. 

h. Eipochaeta Integrifolia (Butt.) gray 

1. Bulldozed Runway Obi. 8 1959* 

j. Lepturus repens (Forst. ) R. Br. 

K. Eragrostis Whitney! Fosb. var caumii Fosb. 

l. Eragrostis variabilis (Gaud.) [E. falcata] 

m. Cynodon dactylon (L*) Pers. Stend. 

n. Messerschmidia argentea (L.) Johnston 

o. Pluchea odorata (L.) Cass. 

p. Verbesina enceli§$des Gray 

q. Casuarlna equisetifolia L. 

r. Boerhavia diffusa L. 

s. Ipomoea congesta R. Br. [I. Indica] 
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2. handwritten - field note - mention 70 monk seals, water table 91 8n etc, 

3. Notes taken on talk by Philip A. DuMont, Jan. 12, 1955. "Green Islet 

is covered generally by a brushy vegetation, probably Scaeyola frutescens; 

some lighter colored spots probably grass; some spots where brush seems 

dead. 

k. Bryan, E. H., Jr., 19^2, American Polynesia, Tongg Pubisihing Co. 

Honolulu. 

p. 204 Scaeyola "-Kure’s flora pf thirteen kinds of grassy area 

vascular plants." 

5. Clay, H. F., (mimeographed report),narrative Report of Botanical 

Field work on Kure Island, 30 October 1955 to 9 October 1959- 

Tananger Expedition April 1923 - 13 species 

Clay 1955 - 11 species of original 13 mentioned in the Tanager Report. 

Cenchrus agrimonioides var. Loysanensic and Achryonthis splendus var 

reflexa - disappeared. 

Reports 6 new species: 

2 Fungi (Unidentified) 

Cynodon dactylon (L.) Pers. 

Casuarina equisetifolia L. 

Messerschmidia argentea (L.) Johnston (photo only) 

Solanum ingrien L. 

(Specimens at H. B. M. and U. S. N. H. ) 

6. e aerial photos (two vertical, 1 oblique) 

information as follows: 
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a. oblique; Green Island/ Kure Atoll - view from Northwest, 1961 

Phot?4 official Coast Guard Photograph 

Number 14CGD - prl96l-35 

Relased by United States Aoast Guard l4th Coast Guard District Publich 

Information Office FOB 4010, Honolulu./ T. H. 

b. vertical 

VU - l/32p55 (L) - 10-59 Date: 10-3059 

Made for: Commander Naval Construction forces Pacific 

Subject: ANR 

Green Island (Kure Atoll) Altitude: 12,000 ft. 

Before Construction Date: 10-3-59 Time: 1925 

Camera: k-17 12" F. L. View: Vertical 

(Photo after construction is in map case, Hawaiian Atolls). 

Photo 2 

c. Duplicate of b. 

15 e Laysan 

1. Dill, Homer R. and W.. Alanson Bryan. frReport of an Expedition to 

Lays Islan in 1911 Under the Joint Auspices of the United States Department 

of Agriculture and the University of Iowa,” in U. S. Department of 

Agriculture Biological Survey Bulletin No. 42, 1912 Pp. 1-3Q. 
A 

10. mentions guinea pigs "in the thick juncus. " 

2. Dill, Homer R. "The Albatross of Laysan" in the Wilson Bulletin; 

No. 97, A quarterly Journal of Ornithology, Vol. XVIII, December, 1916, 

No. 4. Pp. I62. 

I72 "the higher ground bordering the beach is covered with a rich growth 

of low bushes and sand granes, among which are the trailing vines." 
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3. Notes on talk by Philip A. DuMont, Jan. 12, 1955 

Herbaceous vegetation covers about l/3 total area, bore sand flats 

l/3, and lagoon 1/3. 

4. Bryan, E. H., 1942, American Polynesia, Tongg Publishing Company, 

Honolulu. 

p. 185 "But so much sand has 'drifted into this basin, while the 

island was denuded of vegetation, that now it is probably much shallower.” 

p. l86 They [the rabbits] ate off much of the green vegetation, 

p. 187 [guinea pigs] introduced: "Literally every green leaf on the island 

was devoured, except the tobacco patch.” 

15 e. French Frigate Shoals no items 

15 e Johnston Island 

1. Manuscript (of Doty and Newhouse?) Johnston Island by F. E. Fosberg 

pg 3 "Thus it is believed that there are now about sixty-one species 

of flowering plants growing untended at Johnston Island.” 

also algae mentioned. 

2. letter (Fosberg to Newhouse April 27, 1954) 

list of collections: Johnston Island Jan l8, 1950 Aug 14, 1952 

Apr. 25, 1950 Oct 20, 1953 

Oct. 22, 1951 

3 and 4 Fosberg - field notes Oct 22, 195-1j Aug. 14, 1952. 

5. Christopher sen, E., 1931, Vascular Plants of Johnston and Wake 

Islands, OCC* Pap. Bishop Mus. 9(l3)» 1-20, 1931- 

Lepturus repens Aleurites moluccana (mit) 

Tribulus cistoides Mucuna (seed) 

Boerhaavia diffusa 
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6. Excerpts Bryan, E. H., Jr., 1942. American Polynesia, Tongg 

Publishing Company, Honolulu, 

p. 35 Lepturus, Tribulus, Boerhaavla 

7- Fosberg, F. R., 1949; Flora of Johnston Island, central Pacific, 

Pacific Science, Yol. 3; No. 4, Set. 1949* 

(full list presented) 

8. Newhouse, Jan, 1955; Additional Records to the Flora of Johnston 

Island, Pacific Science. Yol. IX, No. 1, 1955- adds to (7) 

15 e Lisianski 

1. Excerpts Bryan, E. H., Jr., 1942, American Polynesia, Tongg Publishing 

Company, Honolulu p. 194 "--and the vegetation again spreading over its 

low sand surface - " 

15 e Midway Atoll 

1. Neff, Johnson A. and Philip A. DuMont, 1955; A Partial List of the 

Plants of the Midway Island, Atoll Research Bulletin No. 45; August 15. 

(also in manuscript found). 

2. List of principal references on the flora of the Midway Islands. 

3. Midway Island (Sand Islet) vegetation and flora - notes copied from 

field notebook for Feb. 13; 1954 - F. R. Fosberg. (list of observation 

and collections with numbers.). 

4. Fosberg field notes 1951-2. 

July 16 - Midway Island - sight records 

trees 'Casuarina and Terminalia 

5. Excerpts: Bryan, E. H., Jr. , 1942, American Polynesia, Tongg 

Publishing Company, Honolulu. 

p. 202 Ammophila arenaria 

Casuarina equisetifolia 
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6. Bryan, W. A., 1905, Report of a Visit to Midway Island, Bishop Mus 

Occ. Pap. 2: No. 291-299* 

A feV hardy shrubs and grass” 

Mentions 2 Cerrchrus calyculatus cav. 

Boerhaavia tetrandra Forst. 

,fa variety near Lepiduien oahuensis Cha. I. Schl. " 

Capparis sandvichiona D. C. 

Ipomeae insularis Stend. 

Scaeyola keenigii Vahl. 

Tribulus cistoides Lim. nIn additon to the above are 

Eragrostis cynosuroides (Retz. ) three widely distributed 

beach plants, two of which are grasses that are as yet undetermined." 

J? eHaddenyXFv C. 1119^1* Midway Islands, Reprint from The Hawaiian 

Planters1 Record, Vol. XLY, No. 3, 19^1. 

15 e Pearl and Hermes Reef. 

1. Notes taken on talk by Philip A. DuMont, Jan, 12, 1955 Southeast 

Islet has green herbaceous vegetation; - North Islet, green 

herbaceous vegetation. 
Excerpts 
2. Bryan, E. H., Jr. 19^2, American Polynesia, Tongg Publishing Company, 

Honolulu. 

p. 198 Casuarina planted in 1928 

3 norther islands - "supporting only bunchgrass and low herb." 

North Island - "although larger, had on it only the same kinds of 

plants, eleven species in all." 

"The sand bards were bare of vegetation, and appeared to be constantly 

shifting their position under the action of wind and wave. " 
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Vascular plants recorded from Fanning Island 

by C. R. Long 

Sixty-eight species of vascular plants are recorded for Fanning 
Island. One moss and three lichens are included. Collections of vascular 
plants, lichens and mosses have been made by the following: S.C. Ball, 
July, August 19^2; E. Christopherson, July 1922/ 1924; G* * ** P. Wilder, 
December 1924j F. R. Fosberg, April 1934; H* St. John and F. R. Fosberg, 
April 1934; H. St. John, April 1934; F. C. Sibley and L. N. Huber, July 
1965; and C. R. Long, July 1965* A plus mark indicates that the species 
is introduced. 

Lichenes 

Anthracothecium palmarum (Krmplhbr.) Mull.* 
Long 3593 (uhJI An orange thallus lichen found on a branch of 

Tournefortia argentea. This species is common on the trunks of Cocos. 

Physcia crispa (Pers.) Nyl. 
Long 3595 (UH). Found on the branch of Tournefortia. 

Pyxine Copelandii Vainio 
Long 5593 (UH). Collected with Anthracothecium on Tournefortia. 

1 

Musci 
7- 1 

Calymperes tenerum C.M.*-* 
Long 3598 (UH). Common on branches of Tournefortia and on Cocos trunks. 

Filices 
* 

Polypodiaceae 

Polypodium scolopendria Burn, f. 
Ball 6 (biSH), Christophersen 19 (BISH), Long 3523/ 3549 (UH). 

This species forms a groundcover with Lepturus under the older Tourne¬ 
fortia stands, and is common at the base of Cocos trees within the 
plantations. 

Araucariaceae 

Araucaria excelsa (Lamb) R. Br.+ 
Noted by Christophersen (1927) arid observed in 1965 - a tree about 

5 m. high. Several smaller trees were observed near the cable station 
quarters. 

* Lichens were identified by Prof. C. W. Dodge, Department of Botany, 
The University of Vermont. 

** Identified by Mr. Wm. Hoe, Department of Botany, The University of 
Hawaii. 



Pandanus sp.+ 
Long 3524 (UH). This large fruited tree was apparently cultivated 

at the village on the northeast tip of Teuru Marigaro, to 3*2 high; 
branched, keys with orange- red color at base. The fruit weighed about 
45 lbs. This specimen has been given to Prof. Harold St. John for iden 
fixation. Christophersen (1927) refers to a large fruited specimen whi 
was not collected. He suggested that this might be P. rockii. It is p 
ible that a number of species are present some of which may have been 
imported from the Gilbert Islands. This tree was the only specimen ob¬ 
served on Fanning Island which was bearing fruits. Several informants 
confirmed the use of this tree as a source of food. Pandanus hermsianu 
mart was established on the basis of a.single phalange from the beach 
on Fanning Island (see Martelli, 1926). 

Gr amineae 

Ball 7 (BISH), Wilder 1 (BISH), Christophersen 18 (BISH), Long 
3506, 3510, 3538, 3553, 3571 (UH). Common in sandy soils over the atoll, 
this species forms thick swales under open Tournefortia and Cocos groves. 

Stenotaphrum secundatum (Walt.) Ktze.+ 
Long 5581 (UH), Ibis species was used as a lawn grass in the cable 

station compound and appears to be spreading moderately into adjacent open 
sites. 

Cyperaceae 

Fimbristylis cymosa R. Br. _ , 
Wilder 3 (BISH), Christophersen 17 (BISH) as F. spathaeea, Ball 8 (BISH) 

as F. spathacea, Long 3512, 3514, 3552 (UH). This sedge was found on both 
the northwest and south island probably spreading into open sites from the 
settlement at English Harbour and at the cable station. 

Palm ae 



Bams, Philp Co* Ltd. the number of trees is about the same* Fallen 
fruits sprout readily and old or fallen trees are replaced easily* Some 
natural areas with Touraefortia and Pisonla have been left comparatively 
untouched although these sites would support Coops plantations* 

Araceae 

Cyrtosperma ohamissonis (Schott.) Merr* + 
Long 3502 (UH)• This species is cultivated in tin drums as a souroe 

of food* Two other distinot cultivated aroids probably Alooasia and Colo- 
oasia were also observed in the village at English Harbour. An informant 
indicated that the Cyrtosperma is preferred and easily cultivated* 

Liliaoeae 

Gloriosa rothohildiana O'Brien + 
Long 3513 (UH). Cultivated in the abandoned oable compound gardens. 

Amaryllidaoeae 

Crinum aaiaticum L* + 
Observed in the garden of the cable station compound and as an orna¬ 

mental around the village at English Harbour* 

Taooaceae 

Taooa leontopetaloides (L*) 0* Ktze. + 
Long 3496 (OH)* Cultivated in the small settlement near the aban¬ 

doned oable station and in the village at English Harbour* Used as a 
food by the Gilbertese but not preferred according to two informants. 

Musaceae 

Musa saplentum L* + 
Mentioned by Christophersen (1927)* Hot observed in 1965* 

Casuarinaoeae 

Casuarina eouisetifolia L. + . 
Long 3515 (UH). Mentioned in Christophersen (1927). Two trees to 

4 m* observed near the cable station in 1965* 

Moraceae 

Artooarpus altilis (Park*) Fosb.+ 
Long 35^8 (UH). Noted by Christophersen (1927)• Trees were observed 

in the inhabited villages and temporary copra sites on the island. The lar¬ 
gest tree was at English Harbour - about 6 m. hi$u The fruit is highly 
prized by the Gilbertese for food. 

Ficms pumila L# + 
"""""itone"3?47 (tJH)* Formerly cultivated in the gardens of the oable 
station compound* Ficus t inotoria rwfaldh yfsis expected was not seen in 1965* 



Fleuiya ruderalis (Forst. f.) Gaud, ex Wedd. 
Ball 10 (BISH), Christophersen 20 (BISH), Long 3521, 3550 (OH). 

Common in the Coooa and Toumefortia groves. 

Polygonaoeae 

Antigonon leptopus H. and A.+ 
Long 3490 (US) • Cultivated as an ornamental at English Harbour. 

Amaranthaoeae 

Gonrphrena globosa L. + 
Long 3501 (UH). Cultivated as an ornamental at English Harbour. 

Nyotaginaceae 

Boerhavia sp. 
Ball 5, 16 (BISH) as B. tetrandra. Bergman 11, 78 (BISH), Wilder 

2 (BISH), Emoxy and Geasler s.n. (BISH), Long 3532, 3539, 3548, 3592 (OH). 
Common in sandy soil over the island. This taxon may be referable to 
B. repena L. The flowers are pinkish-purple. 

Bougainvillea speotabilis Willd. + 
Long 3565 (OH) • Cultivated as an ornamental in the gardens of the 

abandoned cable station and at English Harbour. 

Pisonia grand!s H. Br. 
Wilder s.n. (BISH), St. John and Foaberg 14111 (BISH), Long 3555, 

3557 (OH). One large native stand of this speoies is found on the north- 
vest island. It appears reasonable that the Pisonia forest was at one time 
of greater extent than at present# 

Aizoaceae 

Sesuvium nortulaoastnga Tar# grioeum Deg# and Fosh# 
Long 3533, 3578, 3591 (OH). Mentioned by Merrill (1925) as collected 

by Herme and Kirby. This speoies is not abundant. 

Portulacaoeae 

Portulaea Xutea Sol# . . 
' Christophersen 22 (BISH), Long 3508, 3535 (OH). This speoies 

does not appear to be abundant on either the northwest or south islands. 

Lauraoeae 

Casaytha filifArmis L. 
Long 3534, 3575 (OH). Christophersen (1927) mentions this speoies 

" in great abundance over Tournefortia trees". Also mentioned by Merrill 
(1925). This vine vas found on Soaevola. 



Cruciferae 

Lepidium bidentatum Mont# 
Christophersen 16 (BISH) as L* ouaihiense* St* John and Fob— 

berg 14108 (BISH) , Long 3554 (UH)7 Found in open areas adjacent to 
Cooos groves on the lagoon side or the south island near the east 
ohannel* This speoies is also found on Christmas Island and Caroline 
Island further south* 

Crassulaoeae 

Kalanohoe pinnata (Lam*) Pers. + 
Long 3526 (itJH) • Formerly cultivated as an ornamental in the garden 

of the oable station oompound, 

Leguminosae 

Bauhinia monandra Kurs.-f 
Long 3513 (UH) * A small tree 1.7 m. high growing in the garden 

of the resident manager* s house at English Harbour* 

Cassia oocidentalis L* + 
Long (UH) • Mentioned by Merrill (1925) as having been oolleoted 

by Heims and Kirby* Four trees to 18 m* in the oable station compound* 

Crotalaria retusa L* * 
~" Long 35lS (UH) • A weed found in abandoned site of the oable station 
oompound* 

Desmodium triflorum (L*) DC* + 
Mentioned by Merrill (1925) as having been oolleoted by Herms and 

Kirby* Hot seen in 1965* 

Leuoaena leuoooephala (Lam*) de¥it + 
Observed in the oable station oompound and at English Harbour in 

1*65. 

Simaroubaoeae 

Suriana mE^itina . 
Mentioned by Streets (1877)bat not collected since. Merrill (1925) 

showed that the account by Streets was very inaccurate and we may pre¬ 
sume that Suriana has never been oolleoted from Fanning Island* It does 
oocur on Christmas Island* 

Euphorbiaoeae 

Aoalypha wilke si ana Muell*-Arg*+ 
Long 35^6 (UH)* Hoted by Christophersen (1927) and observed in 

1965 at the oable station and in English Harbour* 
- 

Euphorbia eyathophora (Murr.) Griseb.+ 
Long 3518 (UH) • Collected from the abandoned garden of the oable com¬ 

pound* It appeared to be naturalising in adjacent areas* 



Codiaeum variegatum var. pictum (Lodd.) Muell.-Arg. 
"* Long '3493 (UH) . formerly cultivated as an ornamental at the oable 
station* 

Euphorbia hirta L* + 
Ball lflBISH), Long 3542 (UH) • Common in disturbed areas. 

Euphorbia prostrata Ait* + 
Mentioned by Merrill (1925) as having been collected by Herms and 

Kirby. Not seen in 1965* 

Phyllanthus amarus Sohum* and Thonn* 
Ball 2 (biSH),as P. nirnri. Christophersen s.n* (BISH), Long 

3544 (UH)* Infrequent Tn Cocoa groves or in disturbed sites around 
the village* & probable introduction* 

Anaoardiaoeae 

Mangifera indioa L.+ 
Mentioned by Christophersen (1927)• Several trees were observed 

in the abandoned oable station compound and at English Harbour* 

Tiliaoeae 

Triumfetta prooumbens Forst. f* 
' Ball~13 (BISH). Not found in 1965* 

Malvaceae 
9 

Hibiscus rosa-sinensis L.+ 
Long 3544, 3584 (UH). Mentioned by Christophersen (1927). Grown 

as an ornamental near the villages* 

Malvastrum coromandelianum (L*) Garcke + 
Mentioned by Merrill (1925) as having been collected by Herms and 

Kirby* Hot seen in 1965* 

Sida fallax Halp* 
Ball 15 (BISH), Long 3536, 3556, 3579 (UH). Found at edges of Cocos 

stands and most often under old Toumefortia fringe vegetation* Present 
on both the northwest island and south island* 

Guttiferae 

Calopbyllum inophyllum L.+ 
Long 3583 (UH) • Mentioned by Christophersen (1927) * One tree at 

English Harbour is about 12 m. high. Xoung trees sprout readily from 
fallen seeds* 

Passifloraeeae 

Passiflora foetida L»* 
Long 3497 (UH) • Formerly cultivated in 

cable compound. 

the garden of the abandoned 



Labiatae 

Osoimum basilieum L.+ 
St* John 14113 (BISH)* Not seen In 1965* 

Scrophulariaoeae 

Busselia equisetiformls Sohleoht. and Cham* + 
Long 35S6 (UH). Cultivated as an ornamental at the cable station. 

Bignoniaooae 
t 

Spathodea oampanulata Beauv.+ 
Long (UH) • Tree to 10 m. in the village at English Harbou*. 

I 

Rubiaceae 

Borreria laevis (Lam*) Griseb* 
St* John and Fosberg 14115 (BISH)f Long 35^5» 3543 (UH)• 

■Mentioned -by -Gfariotophorsen Common in disturbed areas of 
the village and along the roads* 

Morinda citrifolia L.+ 
Long 3545, 3580 (UH). Mentioned by Christophersen (1927)• 

Found around the villages. Many of the children vere seen eating 
the fruits of this plant. 

Goodeniaoeae 
> ■ 

Soaevola taocada (Gaertn.) Bozb* 
Ball 3 (BISH), St. John and Fosberg 14116, 14119 (BISH), Long 

3572, 3590 (UH). Common on the seavftxd side of the islands forming 
a fringe type vegetation. 

Compositae 

Gaillardia pulchella Foug.+ 
Long 3503 (UH) . Sparingly naturalised on the south island in 

open areas. 

Erigeron albidus (¥illd.) A. Gray* 
Mentioned by Merrill (1925) as having been collected by Heims and 

Kirby. Not seen in 19^5* 

Sonohus oleraoeus L."9- 
A questionable reoord by Ball (see Christophersen, 1927). Not 

seen in 1965. 

Synedrella nodi flora (L#) Gaertn#* 
Long 3522 Ooh)V Common in open areas and in Cocos stands® 

Yernonla oinerea (L#) Less®4* 
Long "3573 (UH) • Common weed in disturbed sites# 
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Caricaceae 

Carica papaya L.+ 
Long 3504 (UH). Mentioned in Christopher sen (1927). A few plants 

were seen in 1965. An informant stated that they were of difficult 
cultivation. 

Myrtaceae 

Fsidlum gua java L.4- 
Mentioned by Christophersen in 1927 &nd observed near the cable 

station in 1965. 

Araliaceae 

Nothopanax guilfoylei (Cogn. and Marsh) Merr.-f 
Long 3499, 3517 (UH). An ornamental used for hedging. 

Folysclas fruticosa (L.) Harms+ 
St. John and Fosberg Ikllh- (BISH). Not collected Or seen in 19^5- 

1 

Convolvulaceae 

Ipomoea glaberrima Baj .+ 
St. John and Fosberg 14120 (BISH). Mentioned by Merrill (1925) 

as having been collected by Herms and Kirby. Observed growing in tin 
drums in the village at English Harbour in 19^5 • Used as a food source. 

Ipomoea tuba (Schlecht.) Don. 
Long 35^0 (UH). Collected on the northwest island in an open area 

under Tournefortia. Not common. 
mm ft iw ■.■win f 

Boraginaceae 

Cordia subcordata Lam.+ 
Ball 12 (BISH). Several trees were seen near the cable station in 

1965. 

Heliotropium anomalttm H. arid A. 
Ball 14 (USNM), Christophersen 21 (BISH), Long 5551, 5559, 3576 (UH). 

Common on mud flats on the lagoon side of the south island. 

Tournefortia argentea L. f. 
Ball 1 (BISH)/ Long 3520 (UH). Old open stands were found on the 

northwest island. In other areas this type of vegetation is confined to 
the fringe of the Island. Often occurs with Pandanus. 

Yerbenaceae 

Clerodendrum inerme (L.) Gaertn.+ 
Long 3546, 3569, 3570 (UH). Planted near villages and temporary copra 

camps. Tends to form thickets. Undoubtedly introduced from the Gilbert 
Islands. 



The Vegetation 

The greater portioh of the lahd area of Fanning Island is covered 
with Cocos plantations. This type of vegetation dominates all of the 
dry land portions of the south island, the northeast island and about 
eighty percent of the northwest island. On the latter one finds a 
Pisonia forest and open clearings with Tournefortia and Pandanus. A 
rim of Tournefortia and occasional Sceavola is found around the lagoon 
rim. Scaevola is the usual shrub on the seaward side of the islets with 
Tournefortia occuring in depressions in back of the beach. Fanning Island 
is unique in that large areas are covered with silty flats and mounds 
periodically covered with water at exceptionally high tides. Many of 
these flats near the periphery of the lagoon or in bays of the lagoon 
remain dry for long periods and are covered with an association of 
Heliotropium and Lepturus. Many of these areas are mounded with water 
channels between. These mounds are often vegetated with Lepturus and 
Heliotropium especially near the dry shore. Interestingly, the antici- 
pated Sesuvinm rarely formed extensive mats in these areas but was common 
near the shore of the lagoon in those areas where the lagoon waters 
increased in depth rapidly from the shore. In these situations Sesuvium 
was found in sandy soil Over a coralline hardpan. The roots of the plants 
are found penetrating into the hardpan. At the edge of the Cocos planta¬ 
tions and under the Cocos, Pisonia and Tournefortia forests the ubiquitous 
Polypodium scolopendria is common. This species is found on most of the 
wet islands of the Pacific and usually, but not in this case, with Asplenl 
nidus. This fern is also found on Palmyra and Washington Islands in the 
Line Group 

Several weedy grasses were found on the island particularly around 
the settlement and spreading to the roads and disturbed areas of the Cocos 
plantations. The most commonly encountered species in this group is 
Eragrostis tenella. Also common on the south and northwest island are 
Cenchrus echinatus and Stenotaphrum secundatum. The latter is especially 
common near the settlement on the northwest island and was probably in¬ 
troduced as a lawn grass. Two native grasses occur on the island: Eragrost 
whitneyi and Lepturus repens. The Lepturus is a common groundcover under 
the Cocos groves, along paths and near the lagoon in openings with sandy 
soil”! Many clumps in the latter situation were observed with stolons and 
many areas appeared to have derived their covering of this species from one 
initial clump. Eragrostis whitneyi was found growing in sand in a lagoon 
side depression on the northeast island. It was plentiful locally but >ras 
not discovered on the other two large islets after a careful search. This 
distribution is curious in light of the fact that so much of the peripheral 
areas of the larger islets of the atoll are suitable to this species, 
Another striking instance of the local distribution of this species was 
found on Sydney Island in the Phoenix Group confined to saline encrusted 
sandspits of the central lagoon not more than 2.8 dm. above the water level 
of the lagoon and in association with Sesuvium portulacastrum. It appeared 
that these small spits had been inundated by waves carrying a saline froth. 
Salt encrusted both species of plants and the Eragrostis was found in many 
instances encrusted with a layer of dried salt and algal debris. To date 
this unique species has been found in the Phoenix, Line and Hawaiian Leeward 
Islands. One collection is also extant from Onotoa in the Gilbert Islands. 
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Fimbristylis cymosa is common on. the south and nortnwest lsxanas 
particularly under the Cocos groves and in disturbed sites. It is difficult 
to say whether this species is native or introduced. The first collection 
was made in 1924. The succulent herb Fleurya ruderalls is commonly found 
in sand in open areas or within the Cocos and Pisonia groves. In the more 
mesic environments this species tends to grow taller and less compact than 
those plants in open situations. Another common herb with trailing stems 
and pink flowers, Boerhavia species, is found over the island usually in 
open, sandy sites. The specimens which were collected earlier in this 
century have been referred to B. tetrandra and B. diffusa var. tetrandra. 
Recently another epithet has been used for the Boerhavia found on Christams 
Island - Boerhavia repens (see Chock, and Hamilton, 1962) One of the most 
important species of the native vegetation is Pisonia grandis. A large 
stand of this species is found in the middle portion of the northwest island 
Trees in this grove are approximately 11 m. high forming the usual thick 
canopy with dense shade beneath. Away from the road inside the stand no 
other species were found. A thick litter layer and numerous sprouts from 
fallen trunks were observed. Along the road which cuts through the forest 
Boerhavia and Fleurya were common. In wide, open spaces and near the north 
end of the stand where Tournefortia is encountered Pandanus is found. Be¬ 
neath the Pisonia stand the characteristic phosphatization was found. In 
the upper layers the sandy soils had been cemented together* This type of 
semi-hard rock gave way to a light colored hard rock about 3 dm. below the 
hiiTmiR laver (which is verv thin, perhaps no more than 2-3 cm. deep in a 

south island among the Cocos.groves. It was not abundant. It has been 
collected from the northwest island and occurs on Washington and Christmas 

also collected on Tongareva and Caroline Islands in the Line Group and was 
Atolls further south. 

m 5 f ^|4 
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from the specimens from the drier islands. Ipomoea tuba was collected m 
1934 from Vai Tepu on the lagoon side of the northeast island "climbing 
high over trees". A second collection was made on the northwest island 
in 1965 near the roadside. In this case the vine was also climbing over 
Tournefortia trees. This vine is not common and has always appeared 
sparsely distributed on any given island. A specimen of Cordia subcordata 
was collected in 1922 presumably from the area of the Cable Station. It 
is doubtful if this species is native to the island since the only trees 
found are near a disturbed site where much planting has been carried out. 
No evidence of this tree was seen in natural areas in 1965. Several trees 
are found on Washington Island but these are known to have been planted 
at the settlement. Native stands of Cordia have been found on Howland and 
Sydney Islands in the Phoenix Group. One of the commonest herbs on Fanning 
Island is Heliotropium anomalum var. mediale which is found on open sandy . 
areas and dry mounds of silted mud flats. 

Tournefortia argentea open scrub forests remain on the north portion 
of the northwest island and in small stands along the lagoon on the south 
island. This species tends to reach tree size - up to about 6.2 m. high. 
It is probable that much of the original land area not covered by Cocos and 
Pisonia was occupied by this open scrub forest. A similar area is found 
on the east end of Paljnyra Atoll. This forest type may be transitional 
to a Pisonia "climax" type of vegetation. It seems probable that Pisonia 
is a climax forest on the wet central Pacific atolls and that the extensive 
stands of other forest and scrub associations is due to either aridity or 
storm damage. Once a Pisonia forest is established the tendency is for a 
solid stand to cover an islet from beach to lagoon. Scaevola taccada is 
found along the beach over coral rubble and along the lagoon shore. It 
forms extensive thickets along the wide wave built coral terraces along 
the southeast side of the south island. It is usually more common on the 
seaward side of the islets. In some windy areas the Scaevola is sheared 

on such devasted areas. Such an effect can be very important when con¬ 
sidering the small areas of atoll islets and the importance of anchoring 
substrates during storm action if the land area is to be retained. This 
can be very important in the case of Cocos plantations which are extremely 
vulnerable to storm damage. 

A number of species have been introduced to Fanning Island as orna¬ 
mentals or food plants: Nothopanax guilfoylel, Gomphrena globosa, Passiflc 
foetida, Gloriosa rothchildlana, Spathodea campanulata, Antigonon leptopus. 
Ficus carica, Bauhinia monandra, Crotolaria^retusa, Cyrtosperma chamlssonls 
Rhoeo discolor, Tacca leontopetaloides, Casuarlna equisetlfolia, Artocarpus 
altills, Kalanchoe pinnata, Acalypha wllkesiana, Codiaeum variegatum, 
Euphorbia cyathophora. Hibiscus rosa-sinensis, Calophyllum inophyllum. Card 

hi: 
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equisetlformis, Morinda cltrlfolia, and Gaillardla pulchella. Accidental 
weed introductions include: Euphorbia hlrta, PhyHanthus amarus, Borreria 
laevis, Bynedrella nodiflora and Yernonia clnerea. 
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Vegetation 

Although numerous parties have stopped at Pecker, visits were brief 

and few botanical collections were made. La Perouse, who was the first 

to mention the vegetation of the island * stated that in 1786 "It [did] 

not exhibit a single tree, but there [was] a great deal of grass near the 

summit" (La Perouse, 1799)* Both Captain John Paty (1857:40) and the 

annexation party who visited Necker in 1857 and 1894 respectively also 

—- ^ 1 

noted patches of grass. Fisher1903a:777) of the Albatross Expedition 

gave a slightly more detailed description of the vegetation: 

The wider shelves of the island are sparsely covered with a flesh- 

.stemmed, yellow-flowered portulaca (Portulaca lutea), and the summit 

is rather plentifully grown over with Chenopodium sandwicheum bushes, 

on which large colonies of Sula piscator [Red-footed Booby] and 

Fregata aquila [Great Frigatebird] were nesting at the time of our 

visit. 

Elschner (1915:16) briefly mentions the vegetation as being "slight... 

and this...[is found] in higher, more flat parts of the island while 

the lower parts of the vertical walls and the shore rocks are bare." 

While he alludes to plant collections made--"my time being limited I 

was unable to gather many plants on this island"--the disposition of the' 

1. Article in the Hawaiian Star (a Honolulu newspaper), issue of 
ft 

31 May 189^- 

I 



specimens is unknown. ■ 

The first comprehensive botanical collections were made by the 

Tanager expedition in 1923 and 1924-. The resulting publication on the- 

vascular flora (Christophersen; and .Gaum,. 1931) concurs with all earlier 

■ ■ ■ * • • ■ * 

observations in that the vegetation of Necker is described as sparse 

' and . inconspicuous . During-the .1923 Tanager survey* C. S. Judd* a forester* 
• . * • . . 9 ' i'-.; 

'• ‘ • ■ * , • , • ■ ‘ ‘ • >> 

sowed seed, of seven species of plants In the saddle between .Flagpole- and 

Summit Hills (Christophersen and Caum* 1931-7^ cf. annotated list below).' 

. Hone of these plants were found growing there subsequently. 

In comparing past accounts of the vegetation* it appears that the' 

composition has remained fairly constant over the years. Probably* 

differences can be attributed to the amount of rainfall previous to the 
• ■ . e 

visit'. The vegetation cover was sparse on recent visits'. Plants were 

restricted primarily to the top of the island* with some intermittently 

distributed on the natural terraces lower on the side. 

Vascular plants have been collected on Necker by the following: 

J.'O. Snyder* May 1902; E. L. Caum* June 19.231 E. • Christophersen* July 

1924; E. Kridler* July 1964; and C. R. Long and J. ¥. Beardsley,. Septem¬ 

ber 1964. The following list notes all species of vascular plants 

collected from* introduced to* or observed on Necker Island. Three of 

- 9 a 

the five species now growing there* Panicum torridum* Chenopodium oahuense, 
e , 

and Sesbania toraentosa, are native to Hawaii* while the other two are 

. .- widespread throughout the Pacific islands. Lists of lichens from this 

island may be found In Magnussen (1942); Tsuda (1966) lists marine algae. 
.. ■ . ■. ■ ■ ■■ ■ ■ .. ' ■ t ■ 

Specimens of the following are deposited in the B. P. Bishop Museum ■ 

Herbarium (BPBM)* the Herbarium of the University of Hawaii (UH)* or the 

U. S. National Museum (USNM). 

t 



Gramineae 

Panicurn, torridum Gaud. 

Gaum 56 (BPBM}, Christophersen 10 (BPBM), Kridler 3(UH)> Long 244-5 

21+50, 24-55 (BPBM) • •' 

As'would be expected, the amount and distribution of this, annual 

grass have varied more than those of'the other four phanerogams. Christ¬ 

ophersen and Gaum (1931:7) report that it was fairly common on the north 
• i 

side of the main island in 1923? but .ope year later only two clumps 

were seen. In June 1962 (Kramer and Beardsley, ms.) small tufts were 

found everywhere on the islandTs crest, while in August 1968 the grass 

was found in moderate numbers only, and these primarily on Bowl Hill. 

This grass was also thought to be most abundant in the vicinity of Bowl 

Hill, in September 1964- and 1966 (BSFW). The short growing period, the 

rapid wearing of dead tufts by the seabirds and the ease by which the 

wind can disperse the densely vestured spikelets can explain the varied 

distribution pattersn. 

Palmae 

Livistonia australis- 

Pritchardia pacifica Wendl. 

Pritchardia sp. 

Seed sowed in 1923; not found subsequently. 



Casuarinaceae 

Casuarina equisetifolia L. 
• • 9 O 

Seed sowed in .1923; not found subsequently 

Chenopodiaceae 
' ‘ . t 

Chenopodium oahuense (Meyen) Aellen 

C_- sandwicheum Moq. f. microsperma Aellen 

Snyder (Albatross Expedition, see Fisher ), Caum 58 (EPBM), 

Christopher sen 14- (BPEM), Kridler 2, 5 (UH), Long 24-4-7, 24-52, 24-54-, 

24-58 (UH) . . 

Since 1923, at least, it has been the most common plant on Meeker. 

Christophersen and Caum l-ist it as being "abundant on the sloping sides, 

but rare on the flat top." In August 1968 and on other recent visits 

Chenopodium formed an almost pure stand in the saddle between Flagpole 

and Summit Hills (Figured \ ); it was abundant on the portion east of 

this region (Figure i ) but somewhat less common on the tops of the hills 

than on the sloping sides and the saddle between them. It occurred in 

small amounts on the top of Flagpole Hill and was rare on both Annexation 

Hill and Northwest Cape. 

(i 

Aizoaceae 

Sesuvium portulacastrum 0. 

Caum 93 (BPBM)? Christophersen 12 (BPBM)> Long 2^56 (UH). 

The Tanager Expedition members found this species growing within 

reach of the spray on the southern slopes of Annexation Hill. In 
a 

September 1966 Sesuvium was most prevalent along the lower elevations 



where it would receive spray from the ocean (BSFW). In 1968 Herbst 

noticed one or two isolated plants on the northeast side of Annexation 

Hill. The rest of the sparse population was limited primarily to the 

southern slope near the top of the saddle between Annexation and Flag¬ 

pole Hills. A similar patter of distribution was noted by Long in 
, • 

September 1964 (POBSP). 

'Portulacaceae 

Portulaca lutea Sol. 

Gilbert (Albatross Expedition, USES 59^-972) (USNM), Caum 59 (BPBM), 

Christophersen 13 (BPBM), Kridler 4 (UH), Long 2457 (UH). 

As in previous reports, Portulaca was common on the flat tops and 

ledges of the cliffs.' In August 1968, except for a rare Chenopodium 

shrub, it was the only plant growing on Northwest Cape—in cracks and in 

shallow pockets of soil. Some plants on the summit of Flagpole Hill 

appeared intermediate between P. lutea and P. oleracea. 

Leguminosae 

Haematoxylen campechianum L. 

Seeds sowed in 1923; not found subsequently. 

Sesbanla tomentosa H. & A• 

Gilbert (USNH 594974) (USNM), Caum 57 '(BPBM), Christophersen 11 

(BPEM), Kridler 1 (UH), Long 2449, 2451, 2453, 2460 (UH). 

Christophersen and Caum observed a few plants along the top of the 

main part of the island. Kramer (in Kramer and Beardsley, ms.)-concurs 

and adds that it seemed nto be holding its own quite well”.in June 1962. 
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Kridler (BSFW), Long (POBSP) and Herbst (UH) found this shrub on the tops 

of all of the hills of the main island and Kridler found a few plants on 

Northwest Cape in March 1967- Sesbania is evidently more common than 

Christophersen and Caum indicated. 

Euphorbiaceae 

r 

Aleurites moluceana L. 

Seeds found on the shores of Shark Bay in 1923 (Christophersen 

and Caum, 1931:7)* 

Malvaceae 

Thespesia populnea (L.) Sd. 

Seeds sowed in 1923; not subsequently found. 

Solanaceae 

Sofanum lycopersicum L. 

Seeds sowed in 1923; not subsequently found. 



Figure Saddle between Summit and Flagpole Hills, looking towards 

Flagpole Hill, August 1968. Note dense growth of Chenopcdium. 

Photograph by D. Herbst. 

*> 
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Figure Saddle.between Bowl and Summit Hills, looking 

towards Summit'Hill, August 1968. Note Chenopodium and Blue- 

faced Boobies. . 

•Photograph by D. Herbst. 
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Fig. 1 

Fig, 2 

Fig. 3 

Fig. b 

Fig. 5 

Fig. 6 

Fig. 7 

Fig. 8, 

Fig. 9, 

) 2- 

ILLUSTRATIONS 

/j.Cvv oi. Nilioa Island iron*, the south. Killer Valley appears 
?£ f wi?,ite, ,t0 the left of the saddle. Killer Peak above 

?hG highest point on the island; the landing and camping 
sites are at its base. * -° 

Killer Peak--the sharp point—as it appears from the saddle. 
if1? ,sligRt _ clei t to its right marks the position of ^evil 

~0Le the. shrub-covered terrain and the precipitous 
cliffs of the north side of the island. 

I , f 

Remains of ancient house terrace in East Palm Valley; vegetation 
is chiefly Chenopodium shrubs with some Sida. ’ ° 

Kiddle Valley; vegetative cover—typical of the sides of 
valleys—consists primarily of 2 to 3 foot tall Sida and 
Chenopodium shrubs. - 

the 

Low, scrambling Euphorbia shrubs around rock outcroppinvs 
along northern cliffs. In the forground are Chenopodium (left) 
and Solanum shrubs. - 

Small grove of Pritchardia remota at base of cliff in upper East 

For.tulaca villosa plant growing from crack in face of stone ledge- 
' •> 

jEuphorbia colasuroides. A variety with the same habit growing 
in a somewhat similar environment at Kaena Point, Oahu, also 
were in flower at this time MXXKK, but were leafless. 

The Solanum nelson:! flowers from- Nihoa have a white corolla and 
purple anthers; those of Moomi Beach, Molokai—in- -my -knewl-edg^, 
the only-stand loft-on^the—ijaSaahi.lied islands—have livht-blue ■ : 
petals. .. • ° 



Polypogon monspel&ensis (L. ) Desf. 

Rhynchelytrum roseum (Rees) Stapf & Hubb 

Setaria verticillata (L.) Beauv. 

Sporobolus virginicus (L.) Kunth 

Stenotaphrum secundatum (L. ) O.Ktze. 

CYPERACEAE 

Cyperus alternifolia L. 

Cyperus javanicus Houtt. 

Cyperus laevigatus 

Cyperus pennatiformis var. bryanii Ktk. 

Cyperus rotundus L. 

Fimbristylis cymosa R.Br. 

PALMAE 

Cocos nucifera L. 

Phoenix sp. 

Prttchardia remota Becc. 

Pritchardia sp, 

COMVCELIRACEAE 

Commelina diffusa Burm. f. 

LILXACEAE 

Allium fistolosum L. 

AMARYLLIDACEAE 

Agave sp. 

Crinum sp. 

MU3ACEAE 

Musa sp. 

CASPAR IHACEAE 

Casuarina equisetifolia L. 
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Appendix Table Annotated list of vascular plants from Pearl and Hermes 

Reef found in the herbarium of the United States 

National Museum (USNM), the Bishop Museum (BISH), and 

the University of Hawaii. 

Graraineae 

#■* Cynodon dactylon (L.) Pers. Specimens only from Southeast Island. 
$ 

f 

Lamoureux s.n. (UH); Sibley 10 (USNM); Young 115 (UH). 

Eragrostis variabilis (Gaud.) Steud. Specimens from Southeast, Grass, and 

North Islands; known also from Seal Island. Gaum 38, 45 (BISH); 
y . 

Lamoureux s.n. (UH); Sibley 5 (USNM); Young 105, 122 (UH); Long 2272, 

2285, 2313 (UH). 
A * 

Lepturus repens (Frost.) R. Br. Specimens from Grass, Little North, North, 
\ x. . 

and Southeast Islands; known from Seal Island. Gaum 39, 46 (BISH) as 

L. repens var. subulatus Fosb.; Lamoureux s.n. (UH); Young 110, 128 

(UH); Long 2270 (appears to be var. subulatus Fosb.), 2273, 2274, 

2277, 2279, 2292, 2293 , 2302, 2311, 2312 (UH). .- 

< Setaria vertlcellata (L.) Beauv. Specimens only from Southeast Island; 

VaiSVv known also from Grass Island. Lamoureux s.n. (BISH); Sibley 12 (USNM) 

Young 109 (UH); Long 2269 (UH). 

Liliaceae 
Xr Allium sp. Found growing on Southeast Island refuse heap, eradicated • 

March 1963* No specimens collected. 

Palmae 

-V Cocos spo Planted in 1928~29 on Southeast Island, all dead or dying in- ' 
. 

1930 (Galtsoff, 1933: l4). No specimen record. 
• _ - ' * 

* Pritchardia pacifica Wendi. Planted in 1923 on Southeast Island by 

Tanager Expedition personnel (Gregory, 1924:21). No specimen record. 

S 



Casuarinaceae 

^ casuarina equisetlfolia L. Specimen only from Southeast Island} planted 

in 1963 by U.S. Navy. . Young 120 (UH). 
* 

Amaranthaceae 
' ' . -' , . 

Achyranthes splendens var. reflexa Hbd. Specimens from Grass and North 

Islands; known from Seal Island. Gaum 50 (BISH); Wilder 3 (BISH); 
’ ' l 

Lamoureux s.n. (UH); Long 2298 (UH). 

Nyctaginaceae. . 

Boerhavla di£fusa L. Specimens from Southeast, Grass, Little North, and 
/1 ' / . ' . 

/ North Islands; known from Seal Island. Gaum 40, 4l, 47, 48 (BISH); 
' % ♦ 

;> • 4 * 

Galtsoff s.n. (USNM); Lamoureux-s.n. (UH); Sibley 3 (USNM); Young . 

98, 130 (UH); Long 2271, 2291, 2295, 2306, 2307, 2310 (UH). 

Aizoaceae 

Sesuvium portulacastrum L. Specimens from Southeast and Seal Islands. 

Gaum 43, 55 (BISH); Galtsoff s.n. (USNM); Sibley 7 (USNM); Lamoureux 

s.n. (UH); Young 100, 103 (UH); Long 2276 (UH). 

Portulacaceae 

Portulaca lutea Sol. Specimens from Southeast and North Islands. Sibley 
\ 

9 (USNM); Young 104, 108, 123 (UH); Long 2283 (UH). 

^^Capparidaceae 

Capparls ) K. Sohn Specimens only from Seal 
A. 

* 

Island. Wilder 2 (’rtsw)• • ng r. gandwleh-ietng~PCk.; Gaum 54 (BISH) 

a a C. Beadwi'Ohlaaa-i&G. s Lamoureux s.n. (UH) suu.C«—gandwlohiaaa-£8f. 

Cruciferae 

fr- Brassica campestris L. Specimens from only Southeast Island; known also 

at NorthIslsnd. Sibley 2 (USNM); Young 106, 107, 111, 116 (UH). 



/ 

/ 

y-Cproriopus dldymus (L.) J. E. Smith. Specimen only from Southeast Island. 

Sibley 8 (USNM). 

Lepidium bidentatum van. o-walhense (C. and S.) Fosb. Specimen^ from 
* , 

Southeast, Grass, and North Islands; known from Seal Island. Caum 

51 (BISH); Lamoureux s.n. (UH); Sibley l4 (USNM); Young '99, 124 (UH); 

Long 2286, 2289, 2299 (UH). • 

Zygophyllaceae 

Trlbulus cistoldes L. Specimens from Grass, Seal, Southeast, Little North, 

and North Islands. Caum 44 (BISH); Wilder 1 (BISH); Lamoureux s.n. 
* 

(UH); Sibley 1 (USNM); Young 102, 126 (UH); Long 2268, 2282, 2296, 

2305 (UH). • ‘ 

■ • , Malvaceae 
: ' I * • 

* (!^ Garcke. Spaolman only frc Gouthaaat 

Island. Young 114 (UH). 

’ | 
Hibiscus tlplaceus. L. Planted in 1923 on Southeast Island by Tanager 

Expedition personnel (Gregory, 1924:21). No specimen record. 

> 

Boraginaceae 

Tournefortia argentea L. f. Specimens from Grass, Little North, and North 

Islands. Young 118, 129 (UH); Long 2297, 2300 (UH). 

Solanaceae 

Solanum nelsonl Dunal. Specimens from Grass, Southeast, and North Islands; 

known also from Seal Island. Cam 49 (BISH); Wilder 5 (BISH); 

Lamoureux s.n. (UH); Sibley 4 (USNM); Young 101, 125 (UH); Long 2275, 

2301 (UH). • ’ ■ 
■. • » 

Solanum nigrum L. Specimens only from Southeast Island; known also from 

Grass Island. Sibley 11 (USNM); Young 112 (UH). . 

I 



Cucurbitaceae 
•, ! j ' » • i . 

Slcyos hispidus Hbd. Specimens from Southeast, Seal, and North Islands. 
« 

Gaum 42, 53 (BISH); Wilder .4 (BISH); Lamoureux s.n. (UH); Sibley 6 
< * 

(USNM) as Cucumls satlvus L.; Young 117, 119, 121 (UH), probably S. 

hlspidus; Long 2280, 2303 (UH) probably £. hispidus. 

Goodeniaceae 

Scaevola taccada (Gaertn.) Roxb. . Specimens from Southeast, North, and 

Grass Islands; known from Seal Island. Gaum 52 (BISH)} Galtsbff s.n. 

(USNM); Lamoureux s.n. (UH); Young 97, 127 (UH)} Long 2265,'2281, 

2287, 2304 (UH). 

'• cassojitM 
' , ■ * * ’• * . • • • I . . ' * I 

Sonchus oleraceus L. Specimens only from Southeast Island. Young 113 (UH) 
• • . - , * * ' • \ . . « . 

Long 229P (UH). 
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Long, Charles R 

1. Tribulus - abundant on the dry east end but also common on raised 
Flat areas and an the raised coral beach on the north side of the island. 

2* Sesurlua; - in depression near center of island partially covered 
with water, stems very red, a reddish pink flower - also found along 
the shore in the area of the snail boy which dividing the island into 
halffcs. 

5. Setaria - brown, dry and in generally poor condition - a few 
green plants found around the periphery of the central, water-filled 
depression. 

k» - brown and in poor condition in dry areas. Those 
plants around central island depression and in well-watered gravel on 
the outer portion of the island are bloom. Flattened clumps were 
very noticeable on the south beach. 

5. Boerhaayla - found growing in beach sand and on the interior 
with Tribulus and Setaria. 

6. Bragrostis yar lab ilia - on the interior in flat areas which 
are well watered. 

7. Bragrostls wfaitneyi - along bare coral gravel and sand strand 
along the"^south share • 

8. Seaevola taccada - isolated, small plants on the south shore, 
used as perches by the noddies, in flower and fruit but planted. 

9. Sieyos sp. - on the west part of the island in central area. 

10* Brigeron - a few plants on east part of the island along the 
north shore. 

11* Pbrtulaca - on north shore, east part of island in gravel along 
the beach. 

12* Ltpidimst sdminant on the west half of the island, 
t'te krge stand 1b flttait. 

13. Cruelferae - dried rwwelns of large sseabers of this plant were 
collected cm the' vest part of the Island. 1. Krldler (personal cowamicaticn) 
stated this specie# was a cotasplrasdws dosdJsant cm the spring visit of the 
Fish and Geese party. Only Intact seed pods were found these suggesting 
a Brasslea sp. 

tWfcwawioeMMIMai. * 

lk« Qnmmxtmi - seedlings planted by the the 
west of the east portion of Southeast Island were uiu^tKited by E. Kridler. 
Ma&y of the cariglaal plrattegs had died. 



Tm teffMR of B&trele and the light phase wedgatatlsd 

sre eomion. Also si#ted were tsreater frigntebl*&s# sooty 

ttm, brown babies, aaeted .felts* ruddy tumw^caies, bristbe-tiii^ed 

curlew* and wandering tetttes* 

ftss following plant assoelsticne wear* stearate 

%. gg£S - 3i«J*W 

T!:e- soil of the pool depression located m the east half of the 

island is dearie with htfmm, net aai the parent aktsrisl Is ©oral send 

and 0mml* The WmmtiMU ■mmk seal is present • with pitches of epiphytic 

&m@n- algae. forties safe also found cm the north shore at the island. 

Collections at drift algae sad algae in site on rocks war® sede* foil 

•angles» eyfcc.L-j i asterini of foegfaMrs .: 

Material* were ensnared. On fikwfcteorfc Xalaai Boca spears to he s 

■jeer on eaa»l & rs. frihulnp is associated with SsfS 

la tturn* imm mmm I In tee peeel on ‘tee outer 

parts ot •- island ts well m the interior* eaKUta Bmmi 

wore se&n in tee toil of the pasterel depression which appear to fee 
! i 

fsanatr booty ear albatross rest sites. 

IS. MSsseimelmldile - one ®»ll p&nufe esa the north #*r© of the 
at pertl? s island on the west faction or ;...-. :;• > st I« 

4«^.d srfemssss ad (to in length). Ho line 



|2, IgA' •* IMnA 

following Specie* 

1* i?eft14ita « still in t»loess along 
S*» *el. FLssts of this species on thaB 

a wary fw flowers xtraftiaisg. 

shore, 
SjMp 

bare 
only 

BP - . r * present in tins entire central part of 
an£ a W3us®tms»tt dmim&% m the northwest side. 

% $ V 
» «wll, stunted Carafe® on the south shore 
is* and noddies. 

ptskiM'k kmie 
found frsm the beach to the central 

flOWEEii (faded ?). 

. Ip Gil 

it. Wm 

_ • fattened elugpi with stolons 
y®a,l#t «RyHffirowwid pleats found m the interior. The 
*e sfevisasiy younger ®M, perhaps, daa to the wsw and 
pws«tosX ealealaer off these shift tag island ports. 

gr^asiie vytabliff - classes fauna is om&xmX arm aloae- 

7. Aaterant&ee - sernsi tushes, were f ame ia the central somewhat 
depressed portioa of the islaud. 

bar_ 

the central area 
Pols.am - ia flower and fruit. A lav spreading stands found In 

A transect was made beginning at a 
ani walking a caress line doe north 

aidway along the south 

Itenturuw ,ss$*y a#jfc ->|^*' • 

wii* 

(shore) 
<®» #W ^ $$HKf j| | 

Sr fjeffilffi 
t **-*»«* #*■■ 

*C«g 
,.,,,. -'/jVJ, JUbjU' 

‘aiteriiai 

-«»-'AMR* **< M» & u] .... 
II 

j«» . -.jU >££>st .itflvt. »’Vr •’Wryr ■H'pw 

I3 

aagaefek, 
{sfasaawter 
harrows) 

Steyos' 

Srlbulus 
graarostia HHHH 
gossfoaevia Leo id-gin 
Salanua Solsssa®; 

ldnln- 
mS 

«!*«!«* 

hgptlB’US' 

SnOrayM 

agi^ife 

Vi». M ekaw-'fl*- «»«aBs^ 
-mmmi* 

USS (enedliags) 
ujroi 

nisn^MMiK«wMwu>M>.w«<i> 



9* Messerseteidt1* - asall, stunted shrub a®«d by perching aotlsSS.es 
^ ... • ... esto##*#*****^^ ■ethee#- ^ . ■ ■m. ... 

oa the are* 

10. Sicyos sp. - or central part of island, no flowers or fruit, 
tailed Tropieblrd nestling observed in s asst tinder a slump of 

the east spit of the is lead Leptuarus is found growing in 
beach mM with _ in the narrow central portion. Stunted 
Hssearecfaaldtla plants ware observed along the south shore* noddies 

raking in large tm&mre in. the stunted, flat-topped t'iggaere.chaitit la 
Ssaevo&a shrubs. Mult and peer ling seels observed on the beech. 

Seoteiaber : > island 

The- following species were observedt 

% 
Jite it p&tehes on west end, young plants found cm most of 

area 

i 2* Boerfaaayia - light lavender colored flowers, natty •slants. 

...’ * seal “prostrate, clmbs flattened frots the center. 

4. Mesgerschffildtia - in flower and fruit, snail stunted shrubs 
bat leaves are healthy green in color* 

Two fruit# of Cocos were observed, one on the north beech and one 
on the south beach.* Oa trip bach to Southeast Island raised sand bare 
in the lagoon were Observed covered with algae. 

South Horth Island has bees cited as'lutermitteat.,! The plants 

present growing in aoral gravel and send are probably ell bird- introduced* 

see the noddies use t 4 Mwserscbaidtia es perches there 

ii a suggestion that this species xmy be responsible for the tran&portetion 

« ®. ml on tfc . uaA 

msatarous perching nobles are reminiscent of th< ink Island, 

C“ luristsm# Island* Bo evidence of shearwater borrows on South Hart h wwi 

found althou# a substrate * A allow burrowing* fhis infimaatlon 

sn at# that there i® a periodic inaraiet 1 on during start* end t the 

?rth are being reintroduced constantly by 

-'r. :.o rest. She _ . 
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HKMUi 
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“Sri bn; 
j£p%f 
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10 
0* s. 

Blasts Cal m 3 and, Si 
ffi* to fl‘ * Wi0"W B. lose 

-r | ■ gra 
lfea»^»;illlW>.;#i WfenijM 

tfi. 

1. 
$»■ 

$&■ 

:$%' - V# 
- 

!>» : #T 
■,S*Nr 

s * 
M;- •;. ft * 

U. 
ia. 

£. 

eigtoldag L» ■ 
WleSMli* {€&»!.} Stand 

8! Jl % 
sulaee atersssa I». 
««*«* uslsoai larval* 

Boar ifffua® L* 
Cats >3 i:iueifere L* 
>«*#»»• ',***!!i* , ... wSfriWwMi**. 

Coauariaa ©tmisetifsOUa 0. 

Solajasa nlaaraa X»< 
JdWSti •t*WI,.'':«»*l#' ‘SMBft 

1. The Tribala Is found t& eauOy soil of csiea areas ns ar 
ffWiM^nnrrr- . .Afe'Aii*. OV .•', j-4|Mj|fiSih£ij|M '"Sr *™ 

of tlK iml X90BKMM 

oafcsr ria 

feparostit v ills Is fount mtswy$m the entire immr portion 
+*40e-H, oJ-*‘.v*^M»-t. ,^»vm ,*,«« -*W* «WW*M*r j, •**«*> -VI.VW *' ' 

of the istead «&A eseoei&ied with Bowlatavia» Ootr/alTulas aM ScajWft 

llsssy iMaillagp trf .&:"a,23t?stle are fooad in bare se*sl elaag the beach 

{show* «M ®e the mag)* Yeang ptoafca saw* cea*» tm hiUoeU ia 

vtstt «terlse; s it ISsere , ’>■; * a result of shearwater 

V ;«9!* 
»*• :t 

.p! 

Aetsdstiw effeet -a® ti« fSSy S StJf# a! 

far tM ImCTcstis teaiaaut - mmM b* i,rai«©i. At this tisas 

-.a-uBfci* m the ■cmly grass to b® fomsS 00 loisisssski Islaml 

is prer 
' -3R-. • 

^ pori^t 

bsrf; not j ns of low s&n&bsry* ^hx the s^aath e»d of 

the islsod wavs setlos is «r®glaj.s tlis soa- il aal the 

-,- - ■• .■ ;.. : .l.O;-.., * 1 -. • . • ..- . •;* '. -‘ ■ ’ ■#- 



SU Ji la 1## &%#■ 
u 

eprourfcii t «at la areas I \mshM oat. Sksmml& 

seedlings mare sfceerwG sprouting i» Ifee beach sand* ©s the interior of 

lelaafi the p geo* tone! to a flatteoed tee- in 

pert to the laris n»ter of pearling aoSdiee, «afi nesting boobies 

X4> '.$4 

SSS.(,23&Jl! 

Ssaevala an the interior often la associated with 

^rawK Is »aM m the smith, enafe sad northeast site* off the 

islaual. Tim best stands are found on gsatly sloping send areas cat/m& 

m oapRl mrm&B m the southeast and northeast shores, Hssgr of the 

larger are in flamer while items tateraBdiete la else sad 

seedlings -are acs^floww*iag. ¥hsmx& mm white* flams Is found amonisttea 

with SairteM&.-j^rrfs- a ©trend association. 

-5. j|^.r,:.^j,..; $:%¥ *#-:«» growing is sand near the cater pertitey 

of the islands. ®its Barinlaca has lar@s yellow flowers - anasuelly 
•:lV>fliWiy,’t' u. •- -■».'■ „ 11. 

large for elarsctei bat t&© habit of the 

.gsd tied to be qpite terse. Shis plant 

i. ■..iti.n.t We -Musk - «ti :-’*|t- **■ .xW-mv lAKfi •aW- M»’.^>~.,aiwit>- wtmM 4$w iwi-waf &3re 
.. ... -k.-j^b>«i„., -■-^-■'1-AU'--iirtv.ifffV j!.. .. r'M HWI1 rair- 1 *■-. 

a fe$byM 

ten F* an! iiasy srodliags iSwerwd am the t a 

#te» below th# M#s tide 

4. 35--. is spoeiero «® a ^raring sfeyafe on the Interior pisrfe of 

,:of tee l*3snK and assorted with Smaaraetli* Iteaieteeyll ®afi %/m. mm 

ileyat tm a, ?l2|0 Seawls. sfcnfc'5 

L liitefii im 

afeow th« 

Stuart ym4 

WI*iW.»4*o 

1i*i# . «ici a f sued *s; the bmwsh 

■;®:' vb^prostte. 

Ssteeigr 

of the ellMei. te aw flowsrs white sr pels la-wB8*ier or 

te«sa«* 



#.. •Zm Coses trees asm alive* I saw 

. .tti.Wir, ,|{‘-' •:!»>•«,, .iuiu «*>.«.■■ a.-^. ^nv. a^-v ,•},« "'Sr .f»3‘. ijjyWji. iStV. kMMiv&f. <*K»v an the southwest 

side is now i§tt$» All the ass -earn wssd «a snarehet % ootid ies. 

Fairy Ttmts, Be# 

II. ipjmsm'iM r:Mwm» m moral dsrsinant m. the 

interior fsariioitt of the island often eswisi- Ecseyolg teaatisa anti % rge 
«• 

* **? j^areartlp. Sms A«w am slue fading to white. mM&m 

12. sgbann m 
*SW?neaSae^itT'**w,C? 

i.% m 3ewal phmta vest* found grswii*g in gmiel 

jackets of upraise® essral reek, north aide of island Just show the hi#! 

water'tMStffc. la flower nasi fruit, plan* am 11. &r. Beardsley remarked 

®t taw sotae of the coaaawnfc isseete car the other LeswMd Islam! e ere 

M PPW^Sto $85. -iilil- Island. title is ales tan* af the plant life. 

the satis are all. wad base with varying aooussis of humus water the 

SfcSis** sewer. Xho plant os»oci«tlaa8 are not as 

srly define! &s t; . .ami and Off the- acts 11a? f 

»4 islet® sf frerah Brt^ste Shoal* or 
"' ■;• , Y •: '' - -. 

Beef. She tsar portion. of Lietaaski is taeovily 1wresed and 

rftalneseeat ef .the Inwrawod area* of the «M islets ejthengjh 

1« net found on thane* X esfciaaais S?> * 97®/® O'Swer on X&sanski Island. 
■ ■ ; • - - . ' ' : - ■■'.■’ 

*T for the greats yae* sf the island Is eoweei fey jgMBajfc.**i §®SiKSSIi» 

3*88%# St' « n nay «t» liable Mohs* Shnhuiaas 

and H«tgflg»ca are not ehandnnt« Si awe is present on the west site 

where t* vide shelf is missing. 

S3» f^ytorlag association* were atmearsnai 

1* Soerhsayie - mhnliw - Brs^ogtis 





Lemu c. ft. 
3L9W 

'1 M 

' 
by Q* It- l*caxg 

’ ..v^yiaU jl IT; 
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ik 

I « 

U: 
b , * 

12. 
13- 

1 « 
-# 

i£. 
17 * 

ii, 

s* 
»># 

.' * 

inwiw h* 
****** «<SV- -T7- ■<*>. 

.. , ...,j|i^>..j|^ky^yfe,- ffiffifrfNr- 

) 

BOtofesairla di.f£*usa t 
_jota tacesda 

!W5*fPpPBII.'WV'®’”',',i .- .. 

fgff S£* 

fiT»tj>Pxr<ffiu|'||i ■ -. -t^itjijiiiHl 

flirt uMee BLohmos L. 

OjHUPP^yja. .1 jjjSfiiSr s»^». a 
fb • -lOCfaM ladi^L (L) £*•*' 

__ _ £x«.f.} Joiawfesft ** 
■ . 

imlim pfesm- .?*) Harr. 

He lent on feyssii Island at 9*^ *«*• « «&» wst tflOft «*C 

PJS * 

o 

;at to tbs Sasitliafp. of fes 

-la a atrig TWrflag £N*i lfl»ife 8 foot to 4? feet 

ia vfittu A irtalte* awwr 1# located an tta* aorife east ®Me of th* log 

loyami ttm&m, fd-tellM treplcbltdo * 

tisras-tsMW, mn&ertag totlevs, gr««i«r firtgatoirds, magmA tofei«# ■» 

torasm b®mtm, mm.y t«aras, ifelxy tow aod ««t@©*tol®ii mm 



c m ■ 
* 

a pom ifcigjMvar assure In wssp on east- aid©: is. the 

i mem to be aaro east. There a Lee 

son to the bundling at the southwest ©ad of the island 

I.vvv^v-, jtfry i#;- tsaafe^ie^k-JS ''OTm 

r—--■ _i~. » - ,, •—. * 

an the weat slue greelisg 

to also dry and asset 

e fcne vola seMltogs me> 

mashrous A •« area at the southwest 

*t over by hi#, seas. I collected Solaaaa at-srun in 

flower and growing eigaroujs ly in the stand on the midwest 

of tfa 1 observed fruits on the beach. On the 

of dead flaetoee sad -i^eras. 

j?%a west ?se large hashes with large white 

These fare located $a®t to the' 

vest side. I ws 

depending <m the ai< 

•tine and 

varies morphologica lly 

leaves slang the stem. 

e om Mg wmM 

VtSt of legeon to hare $m 

end of the hagaon 

©« «©> the sotiMieast heeeh or sawing to 

<2. north to beach and vest slang 

«• to evening 1 collected by ftoahlight ton the west 
of legosm, southwest beach <&M west heccfe «ace®. 
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2* Bariu3ftc« 
#w-i .wm» 

2, BsrtulRtst ■^' IjgtiTa . J ’2SSc ’;i¥ritLrn' 
'X. . 

5, gtf> @f- 

2. aotenna. aatijwni Btiml 

i* ssmmU^m 

8. Segfoao-la tarjuattm Kook. and Asa. 

f» SriiplM ciat-OidftB 1. 

id. 8gfMF©8ils mTimfyiMM (Owni.) Stand. 
■ -jriiMto . v»**8«^BSs*as -j|>i Ulit- - li'i ~ i 1 -a:-- ,-^.^j .... . ,y‘ 

11* ; BotX&mh t«rfcl«a 

1%. 1; 

IS. 

#f. 

Haste JaXln-sted. on ^!«elsae, Isistsd, 
by 0. lMH 

I* S*ew»iWte emt&i^u^mx !#». 

Sepieeiser 25*26, l$©k 

2* toSEfe *»• 

> Isefreas SsX* 

%# 
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gntss&er 2> 

ICar toad at apppsasiasiteljr 9 s*a* Th® sarf is high sul *» tend with 

sons difficulty era the oreky ledge ot the outlet east pala canyon. 

% set up ossp arbettfe 130 feet ®te©f® ths %®&m in ths dry stress hod* Sara® 

of the pat hates along this dry stress eas&s&n dssp east or an inch or 

tiro of iiaier which safaris « tesartafet slot®. «f slg&e* X w&lic up 

east pate gatefe to Taw&*v Stak. and shout 200 ywds east along it* 

cliffs areasteg west s-ioag the upper ridge of feaa^ssr Beak. I teen 

as«s«l the easipate gulch at- its hand aw! oontinasd west along the 

crest of the north eliffs \m sp. sad Ci^aagMula we the nest easin' 

s^ete- present an and ssMdle slopes iritis Partratecs mva&X 
r 

. spent era b®e re eas with soil *ts an ;■, 

stswasly found with gida had Cfeea^odute. Rrltchardte yeatote is found 

• canyon and west p- ^myon, W&, 
m of sheltered. cliffs - m tee east pate canyon, and on the 

upper mat aide of west pate osnyrara* Pqrtutecs lutea grow at laws** 
■ ... ■ ' • _ ... ... ...'• ' 

■ssle«it i»'i@ m tfcs island k#t is is£te%asatly fouad ora. the hi# fotifc 

leftists® vifh f* censsil* I collected lichens (2 sp*} and Bisags oa ths 

i cliffs sear tB T&aagsr Iasi** ©»ee 

nearly shew >00 feet into tbs ®®a except for poc&wfca end cfeimeysf 

is the cliffs which afford s toil pocket for plant© aafi s teMhoM far 

hat ax was sterile at this tins. Haii ivs 
-H--***>■ SW(»^^»4Me 

spas, cad, H -. yostia is in £J 

ISratt* Both fJeslKmis; tm% W&alsts sere fct&id <* hot!; ®**5& ilstliSHSd 

. dry * «s ssnte st -1 Ifif fkc®»* 
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West ft Ik Gulch last Bala (Mich 

a *. 10f ft. 

b. |Ll$ fe. 69 a. Seedlings 

e. 127 e* 46 uoa-flcwerlug trees 
flowering and 
fruit inp, trees 

Seatfeafljer 24, 196k Bib on Island 

Itinerary: 1 walked wet to Hillers Oulch along the leer ridges to the 

vest of cs»g ascending Hillers Beak by way of the gulch. We covered the 

mm He arm aafi helicopter land lag pad and then I proceeded south to the 

Jkl foot peak an the southwest portico of the Island descending, to the 

beech at the foot of east pair:, canyon and proceeded east along the 

beach and low ridges to enan. Portnlaea oleracea %ms found near the 

feeli ter pad but there ws# as ertdea m<shrm sebtastas at Slcytm sp 

both of which have been conspicuous an past visits of the Hawaii Fish sad 

fesa® authorities. la this area nil thaws spseles of ftortnisca are found 

growing together but there mam to be little evidence of hybrids. An 

ecotype of P. Iwtea with large leaves ami long steas (flattened) is 

found is the sand bench at the base of west 

&stB.smvlcm grows in this area alone on 

2? plants in this Halted niche. Euphorbia grow® on dry rocky 

axlored s?ldg#@:# slang the cliff creast® both upper (north) and lower 

(south). It Is in flower and. fruit. 09a the west side of the islaM, or, 
1 .- /.;. •■•-_. ■■■' ; ...:. . - - - _ '.y_... ’ * , 

esst fee® slopes* the ®ife ®». and Chenwodiw m* Ht smeh acre healthy 
»v «w«v4iei ■ v * 
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f ^' c. R. 
Mrwa 

196 

in appearance than plants of the same species on west facing slopes. 

Ifeither Amaranthus brownii nor Schiedea verticellata were collected. 

21 

25* 1964- Necker Island 

Plant associations observed 

1. Sesbonia - 

Portulaca 

5. Sesbonia 

4. Sesuvuim 

5. Sesuvuim - Portulaca ..-~.^L-,. .'...i...,    i«u i 

6. Panicum - Portulaca - Chenopoduim. 
.swwn^usw■ t«>iaii>iitf^iaiwwiw^a-rt>» ■ >»«■»■*>»«*» *pni«ss!lltf«*i . *411 ia *«• ws#Hmwmh<****fc*M*a*S»* 

The vegetation of Necker Island is quite unique in that many species 

not found could be expected ie. Slda, Solanum, Ipotaoea. These are species 

found on Mjhoa the nearest volcanic island. Despite the building of a 

helicopter landing pad on the ridge extending east from the 262 foot 

peak no introduced weed species could be found. The five species 

reported -by- the Tandner Expedition-were recollected but 1 

species could be found. A white flowered P. lutea Was discovered. 
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22 

Collection Ho 

Island 

Hole 

2217 

T“- 

\ ■ 'k 

Seaevola taccada - growing in sand on the 
barracks side of the runway. In flower and 
fruit. 

2218 Low spreading herb growing at the edge of 
the Seaevola shrub in pure sand an3 
spreading onto the tarred runway margin. 

Species observed parallel to runway: Seaevola taccada, Boerhaavia 

diffusa, Gnaphalulta ep. Verbesina encelioides and Eragrostis yarlabllis. 

2223 on "lagoon” side of runway, sandy hillocks, 
in flower and fruit. 

2227 
2228 due east of Buildings, "lagoon" side of island 
2229 

2234 

2235 

2236 

2249 

Boerhaavia diffusa - "lagoon" side of runway 
and old root with new stems 

Eragrostis variabilis - at edge of runway in 
sand 

Eleusine Indict - at edge of runway in sand. 

Boerhaavia diffusa - lavender - pink flowers. 
Greenish white stems to 5 feet in length, 
profuse bloomer, growing in beach sand on 
ocean side of runway opposite the barracks. 

Seaevola taccada - in flower and fruit, in 
,*«- ■, M,*m*^*tw*ii**-. ■*«&*•'•*•»■-*** m.mwBii w' 

sand forming dense thicket. Same area as 2216. 
Flowers for eytological material taken from 
plant collection Ho. 2216. 



Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

LAYSAN LAYSAN 

Cyper 115 laevigatus L. Eragrostis variabilis (Gaud*) Steud* 

Growing in dense tangled masses to 1 m. 
high around the shore of the central lake* 
This specimen collected from N* shore 
of lake* 

Erect bunch grass to 1 m. tall covering 
much of crest and inner slopes of 
island* This specimen collected on 
inner slopes of NE part of island* 

Coll. C* H. Lamoureux Coll. C. H. Lamoureux 

No- 1685 Date Sept. 5, 1961 No. 1686 Date Sept. 5* 1961 

Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

LAYSAN LAYSAN 

Boerhavia Boerhavia 

Prostrate herb on inner NE slopes of 
island* 

Prostrate herb on inner NE slopes of 
island. 

Coil. c. H. Lamoureux Coll. C* H. Lamoureux 

No. 1690 • Date Sept. 5, 1961 No. 1691 Date Sept. 5, 1961 

Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

Herbarium of the University of Hawaii 

PLANTS OF THE HAWAIIAN ISLANDS 

LAYSAN LAYSAN 

Nama sandwicense A. Gray var. Inysanicun Brand Cynodon dactylon (L.) Pers. 

Prostrate herb with white flowers^ found 
commonly along beaches above high tide line. 
This plant collected however from inner 
slope of island on east side. 

Forming a turf in area on N* shore of 
lake near grove of Cocos* 

Sept* 5* 1961 

Coil. G. H. Lamoureux 

No. 1693 Date 

I 

Coll. C. H. Lamoureux 

No. 1695 Date Sept* 5, 1961 
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,* Island Dates 
Field 

Numbers 
U3ed 

Field Notes 
Available in D.C. 

Presence of Annot. 
& Prelim li3ts/D.C. 

Hi3tory/De3cript, 
avail in D.C. 

# 

Remarks 
! 

Kure 

..'■it- ..- 

x 

ca. 2223-50 

* • 

Sept 64 
• 

——-— ----—i X| 

Yes. by Long 4 
Lamoureux 

•0 \ 

None. 
1 

V/ 

* . [' 
• 1 

w 1 1 " .-w 

Midway 
1 » 

L,--K.-- , 

V ' 

ty ¥ 

«k 

n 

June 63 (Sibley) 
Sept 64 

Prelim list for 
May 64 

Prelim, list by 
Neff & DuMont in 

Longis file. 

— --—•—•—%— -. ■ 

Brief gen. descrip. 
Also a short hist, 
by Neff & DuMont in 
Long's file. 

V 

--—:-—5 r~--ft- 

Soil samples L212-216 from 
May 64. 

A 

1 * 
• Pearl 

& 
Hemes - 

X 

oa t 2265-2313 

• . 

4 -0C-■+.------ 

* If 

June 63 (Sibley) 
Sept 64 

*» 
*-~r-, ,.■■■ --—-AL - 

Tes. Also a prelim, 
list-unk date 

-•“ - — —ft-=— 

Gen. descrip. & a 
bit of history 

—ft—~"J--— 
Collections have been made by 
Sibleyf Allan Toung, Long & 
Lamoureux. 

• m “ I 

Lisianski 

——— 

» 
V •. 

X^ 

ca. 2316-2356 

TC 

Septr 64 

.---X.-- 

• 
Tes. Also a prelim, 
list from unk date 

-—-—-—g-- 
* . 

Gen descript. & a 
note on geology 

— Hr:—-— 
* . * 

Collections have been made by 
Sibley, Long & Allan Toung. 

h 

Laysarcr - v*** 

» 

• «. 
t 

? . * 7 

V r* ' - ^ 

Sqpt 64 - 

- -ft... __ 

Tes. Also a prelim. 
list from unk date 

~ t •- ; # " - 

1 .. .y- — 1 ■■ -;■ 

None 
. » * y * - 

-!—-----7“--ft-—-.-r1 ■ 

* . * * ^ • 
• **. ' . 9 . 

1 V/ 

k* Gardner 
"pinnacles 

-.ft >■-—- 

- " ■ 

H ' 

• ’ * ' 

? > . 

' ~ - .. '' ' ■*i T~f 

None® ^ 

x 

None, "V. 
*. - , 

x . ^ • • 

None. \ 

• * . . - . - . - . r- J 
* ' T ' \ . 

•• -T ' V7; 

* . * - . _ . -' . -. 

French 
Frigate 
Shoals 

I—-——— 

■ *, 

** 

X ' . . . 

♦ 

? 

A 
X V':.v' 7 V’.?:- - 0 - . ■ • * . -- . T .. * *•- * *. i . ' : •' . r - * - 

None 
-;1:—.— jfc ' 

'* * • V - . 

Prelim, list from 
Sept 196L 

——■— --ft*-————=—- 

None 

—• ~ <■— -—--—T—---^7-ft——■—7—7-i 
. *- - * . *> ' . l 

* - • . • . ■ * _ • • 
* *. a . ' ‘ ‘ I . * . 

Necker 

1.ft-— 

0 
X - . * • • • 

# 

ca. 2445-2458 V r 

Sept 6k 
' * * " - . ' * ’ - 

, • t' * . * * ., 

Tes. also a prelim 
list from unk date 

- ' . ft - .-. 

Very brief descrip. 
‘•j ■»• - *.. , 

•- . #/ * v.. - 

• * ' ' • .■: . “ i:* 

• - * * 1 

- * • * • ■ 

^ • * V • . • • » . .. . . .■ 
■ / / . . *. 

V ■ • * 

Gilbert 

Marshall 
1964 

0 

2870-2989 

Moybc m flwewfcvj. £|e 

None • • >• 

‘ * . 

# 

• * 

• 

-UgJIM Prelim, list 
from 64 trip by . 
atoll. 

■ -■ , —■ ■»—— —   
• ' r - • " , 

* •’. ■ ; v . : • • ; ^ 

• • • - - • \ 

None ~ ... . • . •. -. * 

• ■* . ■. ^ • - 

- 1 ■ ^ 

—---:—  7--—*  —ft- » : -   

Compiled from the plant 
collections made by 
Ken Amerman on 1964 trip. 

• 1 * - ' ... 

* ' - 



Island Dates 

Howland 

Baker 

McKean 

Gardner 

Hull 

Sydney 

July 64 

. Oct 64 

July 64 

Oct 64 

Field 
Numbers 

Used 

2170-79 

2311-62 

2049 
ca. 2150-72 
ca. 2364-2402 

July 64 

Oct 64 

2025-48 

2443-51 

July 64 

•fr' 

Bimie 

Phoenix 

■Oct 64 

LJT* 

& 

July 64 

ca. -2452- 
2525 

None 

1998-2076 

2535-2591 

ca. 2635-47 

2077=89 

261^-34 

Field Notes 
Available in D.C 

Presence of Annot. 
& Prelim li3t3/D.C, 

Hiatory/De3cript 
avail in D.C. 

July 4c Oct 64 and 
on 2311-62 

Yes. also prelim 
list for July 64 

“Hr 

Prelim. Iist-July64 
only* 

Oct 64 only. Notes 
on coll. 2443-51 

Yes. also prelim, 
list for July 64 

\ (v 

Yes 

V* 
July 64 Yes. also prelim, 

.ist from. July 64 

Collection notes ~on 
2535-2585 only. 

Yes 

VM 
Yes 

h bade Yes. also prelim 
list of July 64 

Detailed descrip. & 
coiiments 

Brief hist & descrip 

Gen. veg. descrip. & 
very short hist. 

General descript & 
history 

General description 

None* 

Brief gen. descrip 
& some hist* 

None.' 

Remarks > » 

Quadrat studies -July 64 

Soil samples L228-235 for 
July 64 

List of algae IDfd 
————--————-———a— 

Soil samples L225-227 from 
July 64 

List of algae ID*d 
Peter ^rshall also made a 
collection here July 63 
——---*—^ 

Soil samples L217-224 from 
July 64 

Annotated list omits many 
introduced species that are 
mentioned in the general . 
account* 

Soil samples L199-209 from 
July 64 
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1 Island i * Dates 
Field 
Numbers 

Used 

Field Notes 
Available in D.C. 

. i 
Presence of Anriot. 

& Prelim lista/D.C. 
Hl3tory/Descrlpte 
avail in D.C* 

-—- r— ■ ■■■* ■■■ —■ .■ ■■■»■■■ 11 » 
f - 

Remarks > » 
! 

Enderbury 

*# 

I -.AC, ... -- .. 

July 64 

Nov 6i*. 

1990-2024 

ca. 2090-2121 

2613 

ca. 2649-86 
P 

July 64 only 
Yes. also prelim 
list of July 64 ^ 

• 

brief gen. descrip. 

% 

w 

Soil samples L210-216 from 
July 64. 
Paul Woodward made an addit. 
collection here -Feb 1965. # | 

0 

1 CantOn 

L-—— 

• 

* 

72404-2442? coll, notes for 
2404-42. 

• 

fVerv^. vh YWv^ 

None. 

4 

None. 

- * — _ «-X. 

, 

. 
0 

x • 

I Palmyra 

1 

1 . . H ■ , ■ ....... , -- 

June 64 

Nov 64 

% 

• 
P 
1760-1826 

>. 

ca'. 2831-67 
- ’ •y;r" . ‘ 

; % 

None W Tes. 

- ’ » 
• » 

None^A -Libo 

« 

- - X 

------—--;-——:—:-——H 

Soil samples L123-131 from 
June 1964. 

* - * * - * • % 

... . ' ,-i#-*! 
■ Pi 

Ifashington 

1 - V*-' 
H- 

♦ 

June 64 

. • *- 

1827-44 

1859-65 

A 
f * • „ • ~ 

June 64 . 
IcJjyJtt^~i Cjuhfad. J.y' . 

Co f/edb^ J *>ky C-D- ’ 
— . 

•' 1 •: - . . 

-Jr-•—-— 

~ - r - /».' * 

- ‘ * .  , , W 

- — -;-;-~x—: —: ; * - . ■ ' ■ ■ ^ V 
Soil samples U32-177 for 
June 64. Also bog samples 
1845a-1845x in June 64* 
C. D. Hackman made a small 

(24)colleetion here Jb’r. 64. • - '• ■«: ■ ^ 

Fanning 

I.—- 

ca. 3496-3598 None VW . 

- # m . . 
. ' *“*• - "V ' ' ' 

les. „V;— 

t- * * ”»• 

■■ . "" n . ■ . • * * • „ - * m- \ ’ • . '* . 

Gen. descript3 \ * i 

w 

--:——--- X ■ * . ■, • 
• ■ v■ .. . . . ' • * 1 •, . 

1 Chris tm. 
■ 

. June 64 

* 
Nov 64 

June 65 

1845-58 

1884-1919 

ca. 2740-98 

ca. 3398-3491 

None 

.• . V ' ■ i-.'*-: V;-: . 

Yes. also a prelim 
listing by island 

. . /: , / - / . ' . . . ’ ■ • " ■ * - 

“-——jfr-——— 

Gen descript, w/ 
some history 

■----- 

Soil samples 1236-249* & > 
L178-182 

«• . •'* . ... 
• . ** - x : ‘ v_. , j 

; ; * * ’ ' - ‘ \ - 
• . ' ■ • * . •' .3 

. • '. '' • • 
■ . w 

I Jarvis 

1 •* 

Nov 64 

• ... 

> 
0 * 

2690-2738 ’ 

t ■ :: ■ _ 

N one ^ ^3^- 

*. V ‘ ' - : 

• __ ■ ' m , * • * • • . 

• 

" -v 
v- 

Yes. also a prelim 
list from poll of 
c. D. Hackman 

« » * • • ’ • 

■ • ; , ^ • 

• . ; 1 
Gen. descrip. & a 

partiUL history. 
* *. * 

* , * . y , 

--—   —   ---#—*  
• *1 . * .. * ' • ’ • . * . •• . _ 

Small collection (8 plants) . 
by C. D. Hackman (spring 64)- 

* * , * 
• 

• . ■ . • ' ' _j 



m 

> 
„ Island Dates 

Field 
Numbers 

Used 

Field Notes 
Available in D.C. 

Presence of Annot. 
b Prelim lists/D.C. 

Hl3tory/De3cript. 
avail in D.C® 

*■ —- y:—-■ -■> - ■■■•  rnm ... ,..in.w.»iw «■! 
f 

Remarks , J 
* » 

ffelden 

. ■ .JC 

June 64 1920-42 

«> 

June 64 

... U ■«-.»..■.■■ A# *. ... ..... 

Yes. also a prelim, 
list from June 64 

✓ 

Gen. descript. & some 
comment b speculation 

■ s 

* *. 

Soil samplesLl83~188 from 

June 64* 

1 t __ ____ 1 /V 

Starbuck 

....... . j<_—^... 

June 64 

* 

1936-48 

X 

June 64 

% 

Yes. also a prelim, 
list from June 64 

... ... . I BI|| 

. 

... - . V 

Soil samples L189-197 front 
June 64 

Carolina 
• 

-H- 

% 

• ,j 

1r ~ .. n 

• 

. • 

• . 

—“ ~- 1 ir—- 

*• 
! 

Tv •' • ' 

Vostok 
• » 

\ — iH. 

\ 

1965 ’ 31^1-3208 
. f\io'm'',v'K vaa 

None H '«£ Xes. 

» - -a- ■ 

Brief, gen descript. 

. - ... ..... - ■ ■ 

X 

• ‘ 

"■ST 

Tongareva 

“ « 

* 

*• J* 

* 

. * 

- V *'• : - •• 

• . 

iH---—- -— ----—:-it- 

1 
- «*•** 

Swains 
■» * 

>* Mb C&aA^ -^0* 

a^g'v 

/ \ j • i r . 
tvi nlf w>'. Yes but compiled frcn 

work of other field 
botanists. 

" ... ft— - 

- * ‘ 1 

. # ' n . M 

- ------——r—----X . - .  

.*• * * * 1. • 

Long did not visit this one® . - v • ^ • m\ 

' . w 

1 “0 i. i 
1 
■ - '■'», 

riv 

Samoa 

1 -„A...,1 

4 . • * 

r . • >_ - 

. . • 

y.■-' v/ ? ~ . C /’ _/ 

• - V- * V 

r ■ . . - - >" 

. . - - ,* 

: i 

.  w „ 

... ■ V” " ■ 1 1 ■■ 1 --■. -It--- 

• V * - - 

- ^ - . 

Soil sample 198 from July 64 
* • . -' | 

*- V . . w ... - .  • l 
1 

Tokelaus 

m 

m* 

\ 

y 

.• «* • 

. 

• , 

• 

m 

■ ' / ‘ / 
. * 

, -I * 

> / 

• 

’ : *r 

•' ’ ;v* - . 

y- . ••* L' . ’ - • f\-1 -* 

/ ... - 
*<•’• - - .’■ %. * 

f \ . - • 

- .* 

■ V ■ - - • » , 
• # 

• * - * * 

Yes but compiled free 

work of other fie&d 
botanists. 

’ ■«-/. % ■ 

‘ T , —' 4 
- . V .* 

* * • 

• ^ *• . 

r * * 

~~ ; 1 K—  —  - 

History and short 
description 

* 
• fc 

- “ v r- * • - * *' * 

. - •. ,*•. • • , 

■ * - * * v • 
- . * 

•' • ■ - '. ": V-: , ' . - x . 9 • 

K ’*;• *’ - - ■ - 

. v .* .. * • * * 

-- , --- ■ ; U - ■*“ 

* - * . i{ . 

Long did not visit this one. 
Plants collected by Paul Vf.. 

Woodward on POBSP visit.. 

*: ' 

■■ ■ * 

•■'. .; -V; ■ ‘ # 

. ' * . •* - - _ 

l % - *. 

, • * ‘ , . y 

. . • • 
- •• . . ‘ V * 

■ * ' . 
*. - ’ * * 

* .« . ■ • 

. • * * . . 



No material in D.C. for the followings 
i 

Wake Island 

Sand-Johnston 

Alaska 

Ifein Hawaiian Islands (including offshore) 

Samoa 
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* Botanical Information contained in the notes and reports of the Hawaiian Department 
of Fish and Game. 

Period of observation Observations 

May 27 June 4, 1958. Laysan Island is no longer the wind-swept, devegetated desert 
that in was in the days immediately predeeding the catastrophic 
Schlemmer period. Those species of plants which were not 

completely lost are now replenishing themselves, and an equilibrium is slowly being 
reached. There are still large areas devoid of any plant species and where the wind 
has carried away the sand to reveal casts of pre-existing root‘systems, indicating some 
sort of vegetative cover during earlier times. 

Walking from the lagoon shore to the ocean's edge, one first encounters mats of 
succulent Portulaca, stained purple from the small blossoms which are in profusion at 
that season of the year, and in some places a strip of Sedge. Next one traverses a 
broad band of Beach Morning Glory growing in a lush tangle 12 to 16 inches deep. This 
thins out as the sand slopes up from the water table, eventually being replaced by 
clumps of Bunch Grass interspersed with Boerhaavia. At the outer edge of the vegetated 
zone is a broken ring of Scaevola which seems less reluctant to face the salt-spray 
of the encircling ocean. There are local variations in this pattern, but the 
dominant theme, and the pattern upon which the ecologies of the various bird species 
are overlaid, is the above. 

(From an unpublished report by Warner, 1958) 

Mar. 7-8, 1961 There appeared to have been a severe storm during the past 
winter season from the condition of the lagoon and the 
vegetation around the lagoon. Large waves had washed com¬ 

pletely over the low portions of the southeast end of the island, carrying numerous 
glass fishing floats into the lagoon and central part of the island. The stomm appeared 
to have been mostly from the southwest as the vegetation at the north end of the lagoon 
was in some places covered with sand and large shrubs were knocked down or beaten back 
as far as twenty yards from the northeast edge of the la goon. 

The coconut trees which were planted by Richard Warner — 
in 1958 have become established at two places. There is one grove of trees (seven) 
near the southeast end of the lagoon and another grove of some 13 trees in the"” 
northwest part of the island, which have reached a height of about 13 feet. The growth 
of these trees should not hamper any of the nesting birds and may provide additional 
nesting sites for the Fairy Terns, (from unpub.rept. by Woodside and Kramer) 

Sept. 1961 (Lamoureux would have data) 

June 1962 Vegetation is up to four feet in height with the dominant 
species being an Eragrostis and a Scaevola. Vegetation is 
much more lush and higher than normal on Laysan this year 

according to biologist Kramer. Wo doubt this is due to above normal precipitation. 
The nearest weather station at Tern Island recorded more rain the past six months 
than is normal for the entire year. Several newly introduced plants appear to be 
making headway on the island, including potatoes and onions which were apparently ^ ■ 
thrown out as garbage in the form of peelings by military personnel or other campers. 

—The potatoes and onions were pulled where found. Tobacco , introduced many years 
ago, is extending itself as well as an introduced shrub which is about three feet 
high. (From unpublished Report by Marshall, 1962) 

Vegetation 
As with Wihoa, it would appear that rains have been continuous throughout the 

winter and spring months. Based on vegetative growth and species distribution it would 
appear that the past year has been a good one for Laysan. In September of 1961, Wood- 
side reported finding Wama in fair abundance on the windblown slopes on the north and 



east sides. At the time of the present trip Nama -was found island wide, growing 
everywhere from the lagoon edge to the sea's edge. Much young growth was noted on 
the north and east shoresbut whether these small plants will survive without con¬ 
tinuing rainfall for the next several months is unknown. The one Messerschmidia 
tree on the island appeared to be in excellent shape and is making good growth. The 
one Ironwood tree on the island was thriving well with many new needles; the 20 
coconut palms on the island are growing at an excellent rate with the ones on the 
northwest side of the island now reaching a height of up to 15 feet. The tobacco 
plants reach a height of four to five feet. They are flowering and spreading along 
the entire northwest protion of the island. That the rainfall has been great in the 
past months is also borne out by the fact that the lagoon had risen considerably 
over past year's observations to the point of killing out great masses of Sesuvium, 
Cyperus, and Ipomea at the lagoon edges. Since many thousands of Laysan Albatross 
eggs. 

The Eragrostis is very dense and shows excellent growth. Becasue of this, most 
of the photo station stakes could not be located; those that were found are often invisible 
in the pictures due to the height of this grass. The Scaevola has made great growth 
on the inner portions of the island and has filled in many of the vacant spots through¬ 
out the upper rim of the island. Cyperus pennatiformis was located in two 6 to 7 foot 
tall clumps at the extreme southeast tip of the lagoon near the 7 palm trees. This is 
an increase in growth of 3 to 4- feet from the September 1961 trip. In general, such 
vegetation as Cyperus laevigatus, Cynodon dactylon, Boerhaavia, Sesuvium, Tribulus, 
Ipomea, and Fluchea were also growing lushly. Heliotropium curassavicum while 
noted on prior expeditions as being common, was extremely abundant and growing well 
this year. Recorded for the first time on Laysan was Solanum nigrum. Six to eight 
small fruiting plants were found growing among the Ipomea on the southwest side of the 
island between the lagoon edge and old tram tracks. Two different species of Sicyos 
were found on the island, Sicyos hispidus was common in the tobacco patches on the 
northwest side of the island, and Sicyos microcarpus was very common over the entire 
southermhalf of the island, often spreading over Eragrostis clumps and patches of 
Scaevola. One sprouted seed of the soybean plant, Mucuna sp, was found on the north 
beach, but it is extremely doubtful that this plant will survive here. Seeds of this 
species were also found in 1923 but apparently never survived. 

Another member of the Cyperaceae, Fimbrystylus eymosa was extremely common along 
the inner rim of the island, and was bearing mature seed heads. This species was 
not recorded anywhere in the Leeward chain in 1923, but has been existing on Laysan 
for some years where it is now becoming a prominent member of the vegetative structure. 

An experimental planting of seeds fmn ETihoa was made in a line across the bare 
sand from a point just west of the photo stake #c2(3) up to the edge of the 
Scaevola patch noted in the same photograph (March 1961) The three species planted were 
Chenopodium, Solanum, and Sicyos microcarpa; this last species has now been identified 
as being already resident on Laysan. 

(From unpublished report by Kramer and Beardsley, 1962) 

February 11-13, 19^3 Vegetation; Even though there have been very heavy rains 
through the month of December and January, as evidenced 
by the large number of inundated nests with eggs along 

the lagoon edge, the vegetative appearance of the island was that of a drought condition. 
Ass species excepting Sesuvium and Fimbristylus appeared to be greatly reduced in 
number as well as condition when compared to the extreme lushness of the island when 
visited in June of 1962. A close examination of each species revealed a multitude 
of causes. The island appears to have been subjected to intense and severe storm 
winds and seas from the west and south. An accompanying photograph shows the Scaevola 



almost completely denuded for distances up to 20 feet into these ordinarily lush 
patches. Nama is found only lightly scattered throughout the island, -with drifting 
sand having once again covered most of the stand noted growing so well on the 
north end last June. The heavy salt spray carried by the winds has killed or 
hastened the "browning up" of all exposed Eragrostis seed heads; those heads protected 
from this wind are still green and ripening. 

Various stages of competition are becoming quite evident. Ipomea suffered heavy 
damage, both along the lagoon edge from inundation and along the beach edge from 
spray and wave action . Eragrostis is beginning to be a noticeable competitive 
factor in some of these areas, while in the Eragrostis zone, Erimbristylus is 
beaming one of the key plants. Cynodon holds its own with every species except Ipomea; 
in these areas it appears to be crowded out. 

The large tobacco plants have seeded and are dead but many new plants are 
beginning to sprout. Heliotropium seems to be practically non-existent in growing 
form and Boerhaavia is scarcer than ever noted before. Sicyos is sprouting primarily 
in the gone comprised of mixtures of Ipomea and Eragrostis and is seldom seen elsewhere. 

The June report mentioned that the one Messerschmidia shrub on the island was <- 
thriving. Except for one branch with a few leaves, this plant appears to 
have been burnt by slat spray. 

The experimental seed planting (Chemopodium, Solanum, and Sicyos) made in June,^_- 
1962 shows no sign of growth whatsoever. 

(From unpublished report by Kramer, 1963.) 



Laysan Botany Notes from Miscellaneous Sources 

Salisbury (ms, —- RG-22-43) Many bushes had been girdled and vegetation 
appeared to be suffering :f‘rom their ravages...*. We planted 100 cocoa-nut 
sprouts, protecting them with woven wire guards, fa, .Tobacco, originally 
planted in small quantity by employees of a Guano company, has spread to 
various parts of the island and continues to spread. The finches eat and 
distribute the seed. This plant, eaten to some extent by rabbits, grows 
to al height of five or six feet, and is strong enough to support the nests 
of the Hawaiian Tern which use it as the other bushes disappear. Albatross 
frequent the tobacco patches for nesting and to escape the sun and wind, 

i 

V 

Letter from G,P.Wilder to E,W, Nelson, dated April 19th, 1926 in RG 22 

When 1 visited Lays an in 1924 there was not a vestige of the seeds or 
plants that I had placed there on a previous visit. The birds had cropped 
very closely any plant life that appeared for I noticed that the nesting 
material consisted of weeds and herbage which they were able to find. 

Letter from G.P, Wilder to Paul G, Reddington, dated 20 March 1928 in RG 22 

Dr, Pietschman reported to me that the vegetation was coming back on 
Laysan, including grasses peculiar to that region, false tobacco, weeds of 
various species, and some shrubs of the seeds I planted when I visited the 
island with the late John Rodgers. 

Letter from G.P, Wilder to E,A, Goldman, 20 July 1928, in RG 22 

The fishing schooner "Lanikai" returns yesterday having been away some 
50 days , * , Captain Andersen • , , Andersen made a short stop at Laysan 
and he says the grasses, which I carried from Midway and planted sometime 
ago and some of the plants are showing up very well. Especially was the 
shrub, Micotiana glaucaV which I carried from Honolulu doing very well. 

Wilder ms, dated August 25th, 1930 —-RG 22 

Many of the plants left there by me in 1924 have got a very good start, 
••••(list of plants planted this visit) ...... cf. original for other plant notes, 

Diggs ms. Record Group 45 ™ (Sept, 1918) 

Lhm sialnd is abundant in vegetation, beginning above the surf line and running 
down the slope on the inner side to a lagoon .... (lagoon's banks flat) 
(and) are covered with thick, reddish hued marsh grass and pasley,. , . Two 
shabby leafed coconuts trees still remain in front of the barracks .... 

(Rabbits found in number)1 ... in and around their burrows among the stones 
shrubberies and green juncus growing near the lagoon, , * , Only in one spot, 
and that near the southeast end of the lagoon, was there any noticeable amount 
of dead shrubbery and no rabbits at all were to be found, at any time during our 
stay feeding upon this plant, , , • Shrubberies of the same kind existed 
elsewhere but seemed still green and untouched. The green juncus growing lower 

on the ground was quite fresh and seemed to cover immense area around the lagoon. 

Here and upon this the rabbits were seen feeding; at times. 



^ UNITED STATES DEPARTMENT OF AGRICULTURE ^ 
1 BUREAU OF BIOLOGICAL SURVEY /S-- 

im itBPLY fiiFin t© f f fty 

'VHonolulu August 2bth, 1930 
z :i V 

V Dr. Paul G.Reddington \ J'* *- ^ 
^ Chief Bureau Blologloal Survey • ) 
X; Washington. D.C. , ' —< 

Dear Dr, Reddington .. 
Herewith is my detailed report or the trip to 

the Island of Laysan, on the Coast and Geodetic Survey boat "Pioneer" 
. • ’ • • - •' 1 >• * V 

. ‘ , i 

Left Honolulu July 28th, and arrived at Laysari Saturday morning August 
2nd. • .• 

Remained enamped on the island lb days. .' 
• •. * ^ • ' . 

' * , ' '■ • * ’ . ' * * • . > t ■ 

Vegetation Many of the plants left there by me in 1924 have got • 
a very good start. I planted on this trip bo trees oi .several -species. - 

«Termlnalia catappa '>• '.«* a ' 
•Terminalia mlrlocarpa r ' 

»r Barrlngtonla aslatica ‘ 
" Calophyllum inophyllum 
• Thespesia populnea 
• Cordla sub-cordata 

** Scavola 1‘rutlcosa :Z 
’• Casaurina equisitlfolia v; ^ ; 

• Phoenix dactylirera : 1 
••Nicotlana glauca 

Cornocarpus erectus 
■ • Cyperus species / ’ 

» Canavalla ensirormis^ 
Convululus species, vine. 

Besides seeds of grass, vines, and some beans 

As follows 

chfi JTti 

Along the edge of the lagoon has fe-appeared the small rush which 

gives protection to the small birds during the very hot days. • 
, * * a 

. Tobacco has sprung up everywhere, and the twigs of the dead plants 

are used by the Frigate bird and the Ganet for nesting material. 
ft 

Sefluvl«« portulacastrum covers large areas Just above the high water 
. ; • Y, . * * . ’ • , . . . . , . . i 

mark of the dagoon, this was one-of the two plants left after the rabbi-os 

nearly completed the destruction of the vegetation. 
■ * •. . ' , h _ ’ - 

Cynodon dactylon, a strong recumbent grass, is found in large patches 

and under its roots the burrowing species find an,pi0 protection j 

v * 



• • 
# * 

. Ipomea pea-capcae, a very luxuriant growing vine has extended to 
, « • 

sandy dry portions of the higher elevations, and even is seen growing on une* 

ioe side or Soutl1 east end almost to the waters edge. This furnishes good nesting 
■ • s * ' • . . 

locations for the swallow. Sterna fuliginosa or the sooty tern, and it was for 

these birds that I took the two bales of straw, to furnish this species with good 

nesting material. This straw was distributed over many locations on the Island 
4 . * 

\ ♦ , * 

and the birds had already begun to avail them selves of this building material 

Deforce had completed our 15 days visit. * 
- * " 

Molasses grass, Mellnls mlnutlflora. was planted by me as an experiment 

and also several pounds of Arizona salt bush, in hopes some of this would take 
/ 

root and become a binder of the shifting sands, so detrimental to the life of the 
• V1 

lyoung birds of the burrowing species, such as Bulwers Petrel, Bulwerla Bulwex-1 

land Prloflnus cuneatus, or the Shearwater. 
o 

• '[ ^ . * ;• i % •»* 

From Honolulu, a plant supposed to have come from the Philliplne islands, and 

|appearing in all filled in lands of salt marsh places , was planted by me and 
, ' 4 

|if this is established it will be a good addition to Laysan flora. 
; . * ‘ * f J -V •' 

The following are the species of plants collected by me, on Laysan. 

Portulacca lutea, Capparis sandwlChlna,Cyperus papyrus, Mucuna glgantea, 

Scaevola frutesens,Tribulus clstoides, Cynodon dactylon,Nicotiana tabacum, 
• , * ' 

Heliotropum curassavicum, Sicyos sp. ?.Solanum nodlflorum, Sedge Sp. ? 

Boerhaavia Sp. Undetermined Grass, Sp. ? 

-girds Sterna fuliginosa. or Sooty Terns were the most plentiful, and the 

young were about § grown and Just about to fly.The next species of Importance 

were the, wedge tailed shearwater, Prloflnus cuneatus, and these were mating 
, * . '• v 

" : - ■ - , . . 4+ 1 . . ■ ' 

and burrowing holes, mostly in the open sandy stretches, < ■ 

' *'»'•; . • • •• • , . ,, ' 

Both' Diomedea Nigripe? and Diomedeai immutabilisthe latter the Laysan 
■ - 1 0 . *%, ’ , ", ■ , t 

Albatross had migrated, but of/:th.e‘ last named species, a few of the young 
•* ' 6 **•-.. '\\ »**• • - , 

■» ■. v.’ 
not being old enough to fly had been left behind, most of them will starve 

It is evident from this condition that the:instinct t6 migrate is greater 

V"'in that or the care of its off spring-■*: / 

15 

■ 1 V 

1 i 

u. 



b P.G-.R. 

Biras Fregata aqulla, Man 'o war bird, was feeding their young and these 
• « 

were of all stages,this bird confining Itself to the places where there was 

. crush and the tobacco plant, and scaevola frutlcosa. 

—Sula-placator, red footed booby, is rather scarce, and but two colonies 

were seen,In all about 3o palra.The lone remaining tree, Caauarlna sp. near the 
* t 

old buildings,acomodates about ten pairs, these h*d young nearly full grown. 

.s.^*-.qyan°P3.> blue faced booby, saw but a half dozei^ of this- species. 
( ' . ■ 

-^aouastolldus, plentyful, scattered over the whole island, generally in 

the creeping vines along the sea shore, and even In the coral rocks, where they 

nad both eggs and young. Of this species great havoc is being done by the 

migratory Curlew, Numenlus tahltrlensla during my visit of the lb days'I saw no 

less than 2o nests destroyed, by the curlew, eggs eaten, and even when the eggs 

contained embrio Immature these birds devourded thememwith apparent relish. 

; -Armaria lnterpres were on the island in great numbers, and these birds 

were observed eating the eggs of the Tern,<and’-r Anous stolldua. >’ ' ' 
... huh , imm, him ■ ... 

LCtorsdrlue domlnlcus paclflca .ere arriving .hen .e left there, a re. male 

birds .ere aeen.ffanderlng tattler, .as seen,a re. along the seai> shore 

Jllcroanous Ha.allsnsls a re. pairs .ere observed m the Casuarlna tree 

this species is rare* /' .. 

, This bird. Is becoming soarce, a few pairs were nesting 

in the old sheds and buildings, and threenpalrs were seen out on the rocks,some 

with eggs some with young. ' 

Phaethon rubrlcauda_ This bird is few In numbers, seen only about the old 

buildings, and Is throne species which the Frigate bird attacks seeking the fish 

which It is carrying to Its young. The old sheets of corrugated^ich had been 

blown from the buildings » and lodged out In the sand flats served as shelter 

and nesting places for both the shearwater, and the Tropic bird, which had ^ 

burrowed beneath .When-the vegetatlo^Increases, 'it Is possible that the 

Phaethon will increse. , ■■ ' ■. ■ 
■ ' • ’ ’ ’ • ■: ■ , . , ') ; ' . ■ • t . 

, , ■ • ••• ■ . ; V \ 

Telesplzia cancan a . in l QPii t Kti. n ^  . 
-» ? » i recoraeu but a few specimens of this bird, but 

fe. 

1 

V'::- 

1 >• 0 l 



since the return of shelter due to the vines and other vegetation 

triis inquisitive prolific little songster has Increased to many hundreds,out 

this species too,h^s learned to eat the eggs of the Tern, and depends a lot 

on this food for subsistence. 

no specimens were seen.There are no Rail on Laysan, but in 1904 I took to the 

island of Midway several oalrs, and as they are now very plentiful there, I 

am hoping some day to be able to get these birds back again to Laysan where 

they belong, as they are useful fly catchers. ' 

Acrocephalus famllarls . no specimens were seen, and it is to be presumed 

this species has gone forever. 

Anas Laysanensls It is regretable that this species has now dwindled to 

but one female specimen, she either appearde lame or was feinting tot she would 

not fly, fluttering about, and when I searched through the grass found a nest 
' ' . 

of white eggs, all ihad been punctured by the Curlew. 

Captain Anderson of the schooner "Lanakai told me he thoughtitheseeducks 
,• , V \ 

migrated for sometimes on his visits to Laysan he did not see any of them 

However in 192b he saw a flock of lb birds, so its possible this species 

is not entirely gone, . >■ 

In sumlng up the situation as regards the plants, and the possibility of 

the normal condition returning to Laysan, I think we are to be congratulated 

with the results of former visits, and when we have occasion to return*again 
' * ’ • . ■ ’ ‘ \ i < i ■' • 

. , « v 

I am sure we will find many additions to the original flora. 

The assistance given me by the Captain and the officers of the "Pioneer” 
• • » ' . 

have had much to do with the successful planting of the trees and shrubs, and 

I. desire to express my appreciation for their many helpful suggestions, ; 
A • • 

mj‘ Enclosed find some pictures taken of the island which will show Just what 

has occurred, since the rabbits were removed. 
t * 

» • t 

Trusting this report will meet with your approval 

Yours Respectfully 

Gerrit P. Wilder 
U»S, Deputy Reservation Protector 
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Notes taken on Leeward Islands botany by Eugene Kridler - LAYSAN 

Sept, 19-20 -- 
1964 

The Mes KJ A O.PY! _schmidia plant near the northwest landing appears to be 
dead - it has no green leaves. The tobacco introduced by the guano 
diggers many decades ago is sparsely scattered over much of the 
island. The on the east end of the lagoon is much reduced 
in acreage as compared to that found a year ago at this time. This 
appears due to the high water experienced this past winter which 
apparently flooded out a considerable amount of this plant. Sicyos 
was flowering and on the south side of the lagoon. Of the 
coconut trees planted by personnel of the Hawaii Division of Fish 
and Game some years back, seven on the north side appear very 
healthy and two are bearing good-sized nuts. The southern growth 
has been reduced to only three healthy plants. The armour scale 
so prevalent on the Scaevola on Lisianski was all but absent here 
on Laysan and the Scaevola appeared to be very healthy and 

Mar.26-31 
1966 

Dec. 135 
1967 

Pictures were taken of the vegetative photo stations. We checkeu 
around the camp site (north and east of the ‘Ironwood tree) for 
the presence of Conyza bonariensis, the weed which was apparently 
introduced by the Air Force which had established a camp on the 
island iun 1963 during the HIRAN operations. Four plants were found 
which were pulled up. A soft-leaved composite with a reddish or — 
yellowish head which we were unable to identify was collected by 
Hon Walker. Kramers Chenopodium plantings at photo station C-2 
were checked but no evidence of germination was found. The jphencA •<- 
podium seeds collected on East Island of French Frigate Shoals' were 
planted in a row of about 50 feet at Photo station C-l and near the 
>hhoresi of the lagoon at a plot marked by two half-inch conduits 
about 50 feet .apart/. The location of this plot was in the northwest 
shore of the lagoorl. t Tr lb ulus appeared to' bev thriving and much of 
it was in bloom as was the Hama, and Boerhavia. Sicyos down near the 
shores of the lagoon was just beginning to bloom. 

Vh c* 
V v Some Ipomea was blooming, but no^ blooming Tribulus or Boerhavm 

noted. Albatross had trampled trails through the thinner growth o 
Scaevola along the beaches. The two Messer schmidia plants south 
of the northwest landing were thriving and in bloom. The lone bus 
north of the landing was not as robust. The lone CEenopodlSm _ 
noted at the campsite last September was not found. Conyza was for 
the most part in the rosette stage. The plots made experimentally 
contained a number of smaller plants. 'However, this growth might, 
have been the result of seeds germinating after the plot was sprayed. 
Results thus are inconclusive. The remaining palms on the north and 
south appeared to be green and thriving. 
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Data on Botany and Condition of the Vegetation from POBSP Field Reports 

Date of Survey Comments 

Feb. 11-13 1963 

Mar. 10-11 1964 —— — 

Sept. 16-20 196^- Observations and a partial collection of plants were taken by 
Alan Young, botanist, University of Hawaii. 

Mar. 6-11 1965 f*ra mi . .. *am mw ™ mm mm mo mm mm ram mm rnma rm 

July 17-21 1965 

Aug. 5-12 1965 - ~ ~ — « •- -- 

June 10-l6 
20-21 1966 The vegetation on the island was considerably less lush than 

last August. Much of the Ipomea about the lagoon was drying 
yp and the fringing Scaevola belt along the outer beach 
was roughly lA to l/2 as high as during the previous August 
survey. Four species of plants were collected. 

Oct. 20-23 1966 — ...... — — „ ~ 

Mar. 18-19 1967 

June 7-12 1967 Weather during the survey was hot and sunny with no rain during 
the period. From observations of the vegetation it could be 
surmised that this island had received less rainfall than 
wither Pearl and Hermes Reef or Lisianski Islands. The easiest 

Sept. 5-11 1967 

method to determine relative rainfall is by observing the 
plant Ipomea pes •caprae. Large areas of dried up Ipomea 
was present on Laysan but not on the other two islands. Condition 
of other plants on the three islands supported this general 
observation. 

The lagoon level was 6 to 12 inches lower than when the 
writer last visited the atoll in March of 1965. This would be 
due to the maximal high tidal level of the ocean, lower now 
than during the March visit, resulting in a fluctuation of the 
lagoon from seepage between the ocean and lagoon. Lagoon water 
only covered 2/3 or 3 A as much area during the month of June 
compared to the month of March. This lower level resulted in a 
large open dry area on the west side of the lagoon. The Captain 
of the support vessels said he walked across the middle of the 
lagoon, indicatin g a depth of less than four feet. 
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Plants Collected on French Frigate ShoeIs, 
September 27~2&7 by C« R« Lon# 

September 27 ^ Trig Island 

1. Boerhaavia diffusa L., 
2. rBrlbulu3 clstoides L. 
3* Portulaca lutea Sol* 

Scaevola taccada 1' . 
Messerschmldtia argentea (L.f.) JOhnston 
Chenopodulm sandwhicheum Moq. 
Leptyrhs repens ffiorstTJ R. Br*' 

iria verticellata (L.) Boauv. 

Bfcptember 27 > 1964 - Whale Island . 
1 X. # . J-r 

* - . •, • • . ,• " i' ‘ ’ ‘ , ' • * < 

1. Scaevola taccada s . 
2. Portulaca lutea Sol. 
3# Boerhaavia diffusa L. , • b A". 
4. Tribulus clstoides L. 
5. Chenopoduim sandvicheum Mbq.. 

. MesserscIiCTidtla argontea (L.f.; Johnston' 
7* kcpturus repens (Forst.) R.Br* 

September 27, 1964 - East Island 

1. Boerhaavia diffusa L. 
2. Tribulus cistoldes L. 
3* Chenopodium sandwicheum Moq. 
4* Portulaca lutea^SoI. 
5* Cocos nucifera L.‘* 
6. Messerschmidtia argentea (L.f.) Johnston 
7* Lepturur repens (Forst.; R.Br. - 

Scaevola taccada . / ■ 

4, 

' "-r 

, *♦*' V 

,ir ■ 

September 283 1964 - Tern Island. 

1. Coccoloba nnifera Jacq.~* 
2. Casuarlna equisetifolia L.** . . •' r m v.. 

4. 
-Cenchrao echinatus 7L. 
Ipomoea i>es caprae L. 
Messerschmldtia argentea (L.f.) Johnston 
Cynodon cTactylon (L .XTSrs. 

Coronopus didymus (L.) J. E. Smith 
Soncnus oleraceus L. 
Bluchea cdorota^(L.) Cass. 

-T,. 

''' 

* observed 

** . * 
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June 18, 1964 

5os \ Sc\w^^\6^ - '3T^wi‘.TX'j^S^ <0 c^wvt CV^ 

Motu Tabu 
(5) L 178-L182 
L178 
L179 

L180 
Ll8l 

I.L182 

1-2 in., xinder Pi son! a 
Lepturus, Boerhaavia, Portulaca, Heavily mounded 
area, fine sand area. 
open area, salt bush, 1-2 inches. 
Messerschmidtia, 1-2 in. 
Bottom of old burrow under Lepturus, in Lepturus, 
Boerhaavia, Portulaca stand. Pine sand area, 
approximately 10 feet depression, wet l/2 inch down. 

<-1. June 22, 1964 

June 23, 1964 

Malden Island Lagoon 
(1) L183 
LI83 salt crust * 

Malden Island 
(5) Ll84-Ll88 
Ll84 - I and Ll85 - II Soils forming among raised coral heads - 
Surfaces hare but Sesuvium forms a peripheral ring about the 
lagoon. Top l/2 inch whitish with salts then dark red layer 
extends to several feet in depth. Between these two layers is a 
noticeable layer of blue-green algae? 
Ll84 - I bare soil in old coral rock, Se suvium, top l/2 in.. 
U.85 - II top 1-2 in., bare soil in old coral rock, Se suvium. 
Ll86 - III top l/2 in. Sida, Digitaria, Portulaca. North side 

of island Boerhaavia, Tribulus. 
top l/2 to 2 in. Sida, Digitaria, Portulaca, Boerhaavia 
north "side of island. 
bare area among Sesuvium, grasses, on flat rock, l/2 to 
2 in., top layer white with much salt. 

1187 - IV 

L188 - V 

June 26, 1964 Starbuck Island 

(5) LI89-LI93 
KL89 - I Portulaca, Sesuvium, Eragrostis - shells on ton 

1/TTT1/2—- - 
L190 - II l/2 - 2 in. Lepturus, Sida 
LI91 - III guano soil Lepturus thick, some Sida, 0-l/2 in. 
LI92 - IV guano soil Lepturus thick, Sida. 1/2 - 2 l/2 in. 
L193 - V Digitaria, Sida, Tribulus l/2-2 in. coarse gravel on top 

June 27, 1964 Starbuck Island 
(4) L194-L197 
L194 - VI at Post No. 1 1/2-2 1/2 in. 
L195 - VII midway to post No. 2‘ on rim l/2-2 l/2 in. 
L196 - VIII at post No. 2 1/2-2 1/2 in. 
L197 - IX Digitaria stand west end l/2-2 l/2 in. 

July 4, 1964 Tuituila, American Samoa 
(l) LI98 
LI98 Forest 800 feet l/2-2 in. 

1 ■ 
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. C.R. Long 

1961+ 

. «"^ ^ci*—M 

Midway Island, Eastern Island - May 25, 1964 

L212 - 1. collected in albatross nest area, bare soil and coral 
sand and gravel as base parent material, in the Lobularia 
stand at the end of the wegt-east runway (0.5-2.5 in layer). 

L213 - 2. in bare corraline pa^hnt material, thin soil, east side of 
the island (Area IV of collecting map), (0.5-2.5 in layer). 

L2l4 - 3« under Casuarina grove midwest side of the island. Litter 
layer is 0.25-.75 in deep. 

Midway Island, Sand Island - May 27, 1964 

L215 - 1. sand base soil under Casuarina on Frigate Point. 
L2l6 - 2. under Scaevola, tip of Frigate Point. 

* collection numbers: soils - C.R.Long 
* all soil collections from 0.5C2 in. layer except where noted 

/ 
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PLANTS COLLECTED BY C.R.LONG, MAY 22-26, 1964 

I 

Midway Island, Eastern Island 

Eragrostis amabilis (L.) W. and A. 

Polypogon monspeliensis (L.) Desf. 

Me.gserschmidtia argentia (L. f )Johns^.(5n 

Fimbristylis cymosa R.Br. 

Solanum nigrum L. 
i 

Lepidium owaihiensis C. and S. 

Pluchea odorata (L.) Cass. 

Cynodon dactylon (L.) Pers. 

Lobularia maritima, Desv. 

Lepturus repen (Forst.) R.Br. 

Boerhaavia diffusa. L. 

Portulaca oleracea L. 

Euphorbia heterophylla L. var. cyathophora (Murr.) Griseb. 
<» 

Coronopus didymus (L.) Cm. 

Spergularia marina (L.) Griseb. 

Yerbesina encelioides A. Gray 

Euphorbia hirta L. 

Eleusine indica (L.) Gaert. 

Eragrostis whitneyi var. caumii Forb. 

Sonchus oleraceus L. 

Gnaphalium sandwichensium Gaud. 

-Cenchrus echinatus L. 

Anagolis arvensis L. 

Terminalia catappa L. 

Tribulus cistoides L. 
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1935 ' 

Midway Island, Frigate Point> Sand Island 
*1 

< ■ 

‘ K 

Sida cordifolia L. 

Stachys arvensis L. 

Setaria verticillata (L.) Be aw. 
1 * 

■v 
Casuarina equisetifolia L. 

Cordia subcordata Lam. 

Conyza bonariensis (L.) Cronq.» 

Scaevola sericea Vahl. 

Lobularia maritima Desy. 

Messerschmidtia argentea (L.f.) Johnston 

Eragrostis variabilis (Gaud.) Steud. 

Digitaria sanguinalis _(L.) Scop. 

Euphorbia hirta L. 

Fimbristylis cymosa R.Br. 

Boerhaavia diffusa L. 

Scaevola sericea Vohl. 

Lepturus repens (Forst.)R.Br. 

Coccoloba uvifera (L.) Jacq. 
0 

Euphorbia heterophyUa L. var. cyathophora (Murr.) Griseb. 

Midway Island, North Beach 
■1 

v ■ 
Scaevola sericea Vahl. 

■ 

* 

Messerschmidtia argentea (L.f.) Johnston 

Euphorbia heterophyUa L. Var. cyathophora (Murr.) Griseb. 

1 

; 

•1 

1 

a; 
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19S5- 
The Vegetation of Midway Island, Eastern Island 

The predominant vegetation of Eastern Island is composed of the 
following species and species associations: 

1. ) Casuarina equisitifolia L. 

2. ) Scaevola sericea (Vahl.) - Messerschmidtia argentea 
(L.f.J Johnston 

* 

5. ) Plnchea odorata (L.) Cass!* 

4.) Lobularia maritima (L.) Desv. 

5«) Fimbristylis cymosa »R.Br. 

Less prominent but occupying areas so fully as to constitute a temporal 
dominance are: 

6. ) Verbesina encelloides A. Gray 

7 •) Gnaphalium sandwichensium Gaud. 

Area I*- (bounded by the nw end of the nw-se runway and by the ne end of the I 
ne-sw runway including north point of island.) Small clumps of 
Scaevola along nw and ne shore. The remainder of the area is 
sparcely vegetated with Lobularia, Gnaphalium, and Cynodon (near 
edge of runway). Large colony of nesting sooty terns (with eggs). 

Area II - (bounded by ne end of ne-sw runway mid part of nw-se runway and 
end of ew runway.) Along the shore is found Messerschmidtia- 
Scaevola extending several score of yards into the interior 
of the island. The association is not continuous but broken by 
several open areas extending from the shore into an area covered 
by low herbs. Along the edge of the nw-se runway a large patch 
of Fimbristylis (south portion) and several small patches of 
same in nw portion where observed. Present also were Eleusine, 
Gnaphalium, and Lobularia. The sooty terns colony occupied an 
area synonymous with that of the larger Fimbristylis stand and | 
was "overflowing" into other bare areas to the north. Several 
dozen nesting albatrosses were also seen in the area. At the 
east end of the ew runway is a solid Messerschmidtia stand. 

* E*1 

Area III- (bounded by north end of ew runway, on the west by nw-se runway.) 
Messerschmidtia along shore and on se end Scaevola. Isolated 
clumps of Casuarina along runway. In open area between Messer- 
schmidtia and the runway are solid stands of Verbesina. Also 
present are Ipomoea, Gnaphalium, and Lobularia. 

* Refer to vegetation map of midway Island, Eastern Island constructed by 
C.R, Long from observations and field notes taken between May 22-26, 1964. \ 
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Area IV- (bounded on east by se-nw runway, on north by ew runway, on west 
by sw-ne runway.') Solitary clumps of Scaevola and Messerschmidtia 
along shore above elevated reef rock beach. In the middle area 
and to the east, Lobularia and Verbesina in open areas. On the 
west and nw along the ew runway Pluchea forms a solid stand. 
Scaevola also found in mid west portion of this area. Stands of 
Casuarina parallel the ew runway. In the ne corner of Area IV 
are isolated clumps of Lepidium, Gnaphalium and Solanum. Large 
sooty tern colony is found ih the ne end of the area. 

Area V- (Triangle bounded by all three runways.) In west angle: 
Casuarina and Verbesina (only at edge of runways). Pluchea found 
alond ew runway with a Casuarina grove in the mid portion. On 
the east end of the area Pluchea, in se angle and a few 
Messerschmidtia. On north side are found Lobularia, Spergularia 
Coronopus, Sonchus, Anagalis, Cynodon and Eleusine. A much • 

• disturbed area with many weed species. 

Area VI- (bounded by the end of the nw~se runway, the long portion of the 
ne-sw runway and the long end of the ew runway.) 
a. area to the ne of the boat docks. Low herbs such as Lobularia 
and Gnaphalium, patches of Cynodon, Portulaca, Eleusine, and 
Verbesina were observed and collected. Small clumps of Scaevola 
were found on the shore side and one small clump of Pluchea. 
Anagalis and Coronopus were observed near runway along with three 
distinct areas dominated by Fimbristylis. 
b. area sw of boat dock. Casuarina is conspicuous in this area- 
a planting roughly paralleling the shore and extending toward the 
sw tip of the island. This area is broken by and contain open 
places in which are found the Messerschmidtia-Scaevola associ¬ 
ation (west end), and, low growing herbs such as Eragrostis, 
Verbesina, and Gnaphalium. On the bay side many Messerschmidtia 
seedlings were observed along the beach particularly toward the 
sw point on the south side adjacent to the runway is an area of 
low herbs and shrubs. At the ne end is a stand of Pluchea. 
Intermittent patches of Lobularia stretch toward the sw in this 
area with Coronopus and Cynodon. At the west end of this low 
strip is a small number of Lepidium plants. At the west end of 
the ew runway is an area of low vegetation, Eleusine, Lobularia, 
and G^iSE^lium. Lobularia was the conspicuous dominant in late 
May. This area was favored for nesting by the albatross. Near 
the shore is a weedy area with Verbesina, Solanum, Lepidium. 
Sonchus, and Portulaca. 

Area VII-(bordered on nw by runway and on the se by sw-ne runway.) 
Scaevola observed along the shore with open area dominated by 
Lobularia. A clump of Casuarina is present. In open areas are 
Boerhaavia, Tribulus, and Portulaca. In the south portion the 
Scaevola and Messerschmidtia are stunted by the prevailing wind. 
At the south end of the ew runway is a small clump of Lepidium 
owhyhiensis among the Lobularia. A large colony of sooty terns 
is found midway along the ew runway in this area. 

PJ9PQ WWpiHHB 
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Vegetation - Avifauna Association * 
The distribution of the major number of bird species found on 
Eastern Island in late May 1964 correlates significantly with the 
low herbaceous type of vegetation found adjacent to the runways. 
The terns and albatross nesting groups are found in the Lobularia 
or Fimbristylis association. The red tailed tropic birds nest under 
Scaevola on the sw and mid south portion of the island. 

1 ■ 1 1 ■ ' • - 

One group of sooty terns observed along the ew runway in Area VI b. 
had settled near the clump of Casuarina adjacent to the ew runway. 
There within a radius of 10 feet, the nesting birds had laid their 
eggs. The other nesting birds in the club were without eggs. 

e t . 

The albatross nest areas tend to become bare and somewhat elevated- 
a soil rim being formed. The Lobularia seedlings were numerous 
in these bare areas. 

Heavy nesting on the unused manways was not observed by any species. 
The albatross do utilize the bare runways for their takeoffs. 

Disruptive Effect of Man 
It may be assumed that a drastic reduction in the bird population 
of Eastern Island has taken place in modern times. The leveling 
and paving of large areas, the erection of large antennae and 
the various other activities of man have been most harmful to the 
bird populations. At the same time the flat areas containing low 
herbaceous type of vegetation are limited further by the planting 
of Casuarina. The significant area covered by these self-reproducing 
trees represents an additional reduction in potential nesting area. 

* Refer to vegetation map of Midway Island, Eastern Island, constructed by C. R. Long 
from observation and field note taken during period May 22-26, 1964. 
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Vegetation 

Brooks (l860:6) first recorded vegetation at Pearl and Hermes Reef 

in 1859; he found the largest islands covered with coarse grass and trees. 

Bitter (1900:7) identified two species--Eragrostis hawaiiensis [= variabilis], 

and Solanum laysanense [= nelsoni]--from photographs taken by Walker in 
* 

1899- 

The vegetation of Pearl and Hermes was first detailed in a report by 

Christophersen and Caum (1931:15-16* 20-4l), who discussed the eleven spe¬ 

cies of vascular plants found growing on the islands by the Tanager Expedi¬ 

tion in April 1923, the two species represented by seeds found in beach 

litter. More specimens were collected by Galtsoff in 1930. 

Photographs by Frear, Wetmore, and Galtsoff 

make it possible to reconstruct the vegetative history of the atoll in the 

present century. 

POBSP personnel have collected vascular plant specimens, and taken 

notes and photographs,, on most visits to the atoll. The islands and 

their major associations were mapped in March 1965. Specimens 

have been collected by Charles H. Lamoureux and C. Robert Long of the 
o ' 

University of Hawaii, POBSP cooperators in botany, who prepared the annotated 

list of species presented in Appendix Plant specimens from Pearl .»*>» *) )*«■»• I -; 

and Hermes collected by the POBSP and its cooperators may be found in the 

herbarium of the United States National Museum (USNM), the Bishop Museum 

(BISK), and the University of Hawaii (UH). 



Vascular Plants 

Twenty-five species of vascular plants, representing 17 families, 

have been recorded from-Mjsl 5 islands at Pearl and Hermes Reef (Table 

and Appendix ). The following discussion of the flora, by island, is 

based on all previous botanical accounts, as well as the data of the POBSP 
' r 

Wherever plant associations are discussed the species are listed in the 

order of decreasing abundance* 

Southeast Island 

Twenty-two vascular plants are known from Southeast Island (Tab^e 

dominated by ten species, two of which were in¬ 

troduced (Figure ). Eighteen species have been found by the POBSP* 

One of these, an onion (Allium sp.) growing on the refuse heap, was erad¬ 

icated by the POBSP in March 1963. 

The central portion of the western section has a sparse 

Solanum nelsoni, Coronopus didymus, Boerhavia , Tribulus cistoides. 

and Lepidium bidentatum. Several clumps of Eragrostis variabilis grow to 

a height of about three feet near the center of this area. 

The ledge of reef rock extending southeastward from the western sec¬ 

tion has a large patch of Sesuvium portulacastrum in its interior. A 

patch of Sesuvium also grows on the reef rock extension at the southeast¬ 

ern corner of the eastern section. 

The area in and adjacent to the tidal pools in the eastern half of 

the eastern section is dominated by a lush growth of Sesuvium. West of 

these pools is a large area dominated by Coronopus. A large patch of 

Eragrostis and a smaller one of Cynodon dactylon, presumably introduced, 

grow adjacent to each other in the center of the Coronopus area. A few 

plants of Sonchus oleraceus and Solanum nigrum grow among the Cynodon and 

Coronopus* 



Surrounding the Coronopus area on the north and west is a steadily 

expanding area dominated by an introduced mustard, Brassica campestris, 

The area also has some Cynodon and some Sicyos hispidus. From this central, 

heavily-vegetated area out to the beaches is a relatively open coral sand 

and rubble region with patches of Solanum nelsoni, Tribulus, Boerhavia, 
i 

and Sicyos. The extent of these patches varies with location and season.' 

Solanum nelsonl is especially dominant on the southern side and Tribulus 

on the north. Tribulus and Sicyos are mixed with Solanum nelsoni on the 

southern two-thirds, and Tribulus and Boerhavia are mixed with S. nelsoni 
v . * 

on the northwestern side,, A northern area dominated by Tribulus has one 
4 

patch of pure Sicyos and a larger patch of Eragrostls. A second clump of 

this grass grows further east in the £3. nelsoni-Tribulus-Sicyos associa¬ 

tion. Several very stunted Scaevola taccada bushes grow along the margin 

between the vegetated area and the beach on the southwestern and southern 

sides of the eastern section. 

Other plant species recorded in small numbers for Southeast are 

Setaria verticillata, evidently introduced in 1961 (KDFG, 1961); Lepturus 

repens; Portulaca lutea; Malvastrum coromandelionum; and Casuarina 

equisetifolia, introduced in 1963, mostly dead in 1965, and absent in 1969. 

^ The photographs of Frear (Figure ), taken in December 1912, in¬ 

dicate that the flora of the island was chiefly tall bunchgrass, presum- 

ably Eragrostis. Eleven years later, in April 1923, the photographs of 

Wetmore show the island to have a moderate, open cover of Eragrostis 

(Figure ). Sesuvium grew abundantly on the large reef rock ledge (Figure 
..mama W) 

). The Tanager Expedition collected six species on Southeast Island 

(Christophersen and Gaum, 1931:15-16)• Eragrostis and Lepturus were dis¬ 

tributed indiscriminately on the island. Sesuvium grew on the reef rock 



areas and In the mud flats around the ponds at the eastern end of the is¬ 

land. Boerhavia was present, but not abundant, and Tribulus was present. 

Sicyos was represented by a few plants. One seed each of Mucuna gigantea 

and M. urens was found on the beaches 
j4 

In May 1923 the Tanager Expedition planted hau, tiliaceum, 

and palm, Pritchardia pacifica, trees on Southeast Island 

(Gregory, 1924:21 and Wetmore, ms.), and scattered seeds. Though no rec¬ 

ord remains of what seeds were scattered, Wetmore has a list of the spe¬ 

cies given the expedition by the Territory of Hawaii and the Department 
. •* 

of Agriculture for planting on the Reservation to replace vegetation de¬ 

stroyed by rabbits. With the exception of Scaevola none of the species 
V 

on this list are presently growing on Southeast Island. 

Photographs taken by Galtsoff in 1930 show that the eastern section 

was nearly solid Eragrostis, with some areas of Lepturus and Boerhavia 

(Figure ). A photograph of the buildings (Figure ) of the pearl 

fisheries venture shows a Casuarina about five feet tall, many plants of 

Sonchus, and an unidentifiable composite which Is apparently no longer 

present. One view of the western section (Figure ) shows a flora of 

scattered Boerhavia and very sparse Lepturus. Galtsoff (1933:16) identi¬ 

fied two species of algae from the lagoon, Halimeda and Codium. The lat¬ 

ter is frequently used as food by sea turtles. He also mentions the 

planting of Casuarina and Cocos sp. in 1928, but further states that they 

were all dead or dying by 1930* 



'Jones (ms,) reported that the predominant noncalcareous algae noted 

at Pearl and Hermes in the summer of 1956 were Sargassum sp., which grew 

in clumps in eight to fifteen feet of water within the lagoon. The genus 
» 

was not found on the reefs or rocks intertidally. A related genus, 

Turbinaria sp., was found on the reef flats.^He noted that5jl 

of these two members of the Sargas 
. 

., .. ." 

ch as this family is on 

atoliaJ* j Occasional specimens of Halimeda were seen, and large patches of 

blue-green algae on the sands area.within, the lagoon were identified as 
♦ 

probably hyngbya sp 
ms 

Woodside and Kramer (HDFG,) reported finding the introduction of 

Setaria verticillata on Southeast Island in March 1961. Ironwood (Casuarina) 

trees were planted on Southeast Island by the U.S. Navy sometime in 1963* 

As this planting was in violation of refuge regulations all trees which 

were not already dead were destroyed in 1964, Setaria was reintroduced 
**■• *■ *•»_ • 

with the ironwoods in 1963* 

A significant change has occurred in the flora of Southeast Island 

since it was first described in 1923 and 1930. Eragrostis has been re- 
; ■ 

duced from the status of a major plant cover to one of insignificance. 

Only a few isolated clumps remain on the eastern section, which in 1930 was 

nearly solid grass. It is possible that the major vegetation change oc¬ 

curred in late 1930 when George Kaufman reported no live vegetation, only 

tall clumps of dead bunchgrass, after a severe storm (Munro, 19^5) • As 

information on plant succession in the Northwestern Hawaiian Islands is 

very limited, it is not known whether the floral’change observed, from 

grasses to herbs and vines, is a result of natural succession or caused . 

by some edaphic catastrophe. 



North Island 

Twelve species of vascular plants have been recorded from North Is- 
...... • ..j 

a 

land (Table ). The center of North Island is presently dominated by a 

lush growth of Slcyos hispidus (Figure ). Some Boerhavla and • 

Tribulus cistoides also grows in this area. At the northern perimeter of 
, • i # 

the Inland is a nearly solid growth of Solanum nelsoni. East of this growth 

s * 

is an area of mixed Tribulus, Boerhavia, and S_. nelsoni. At the north¬ 

east corner of the island is a nearly pure stand of Eragrostis variabllis 

about 100 by 200 feet. The remainder of the vegetated area is a sparse 

mixture of Lepidium bidentatum, S. nelsoni,Sicyos, Tribulus, and Boerhavia, 
4 

except for a nearly pure stand of Lepidium along the western side. Plant 

density decreases from the interior to the beaches, and Lepidium is the 
» 

last species to be found in the coral rubble closest to the beaches and 

extending part way south on the southern tip. Several stunted and nearly 

dead Tournefortia argentea bushes were found along the.southwestern edge 

of the island in March 1965* Several areas of Brassica campestris were 

found in August 1967* Other plants recorded in small numbers for North 

Island are Lepturus.repens, Portulaca lutea, and Scaevola taccada. 

In March 1913 Willett (Bailey, 1956:32) stated that "tussocks of 

bunch grass...covers the northern end of the island." Christophersen 

and Caum (1933:3-5-16) report that the Tanager Expedition collected 

Achyranthes splendens and Tribulus on North Island in 1923* 

As the island has only a few patches of grass at present, with sev¬ 

eral species of viftes dominating the flora, It appears that this island 

has undergone the same type of successions! changes as recorded for South¬ 

east and Grass Islands. 



i .. 

Little North Island 

Only four vascular plant species are known from Little North Island 

(Table ). The raised central portion of the island, about 400 feet 

sented by several clumps, small seedlings of Boerhavia were found/ 

as were a few sprigs of Tribulus cistoides. Small Tournefortia argentea 

plants were noted on the island in June 1963* but were not found'in March 

1965. 

Grass Island 

Eleven species of vascular plants have been recorded from Grass Is¬ 

land (Table ). Only a portion of the western end of Grass Island is 

vegetated (Figure ). The interior of this vegetated portion is a dense 

patch of Solanum nelsoni about b-00 feet long east to west, and 100 feet 

wide. It grows to the height of a foot. Between the Solanum and the 

sandy beach is a sparsely vegetated area of Lepturus repens, Tribulus 

cistoides, Boerhavia diffusa, and S. nelsoni. About a dozen clumps of 

Eragrostis variabilis grow among the Solanum. 

In April 1923 a photograph by Wetmore shows that the island was vir 

tually solid Eragrostis (Figure ). Wetmore (ms.) noted that nthe 

crest of the island was covered with bunch grass and a few of the shrubs 

recorded on Southeast Island.” Eight species wer >m the is¬ 

land by Christophersen and Gaum (1931:15*16)• The floga was dominated by 

Eragrostis, which was restricted to the central parts of the island. 

Lepturus grew in a fringe around the Eragrostis. Two plants of Achyranthes 

splendens were found. Boerhavia and Tribulus were present, but not abun¬ 

dant, and Lepidium o-waihiense [= bidentatum] was rare. A few small 



Scaevola taccada and Tournefortia argentea bushes were present. Solanum 

laysanense [== nelsoni] was present though not abundant. 

By'the time Grass Island was visited in 1963, the interior had be¬ 

come a dense mat of Solanum nelsoni. Lepturus formed a thick cover on the 

west end of the vegetated area* Lepidium was found along the southern side 

of the island, and Solanum nigrum was common. Twenty to thirty clumps of 

Eragrostis were found, and Boerhavia and Tribulus were widespread. Scat¬ 

tered clumpy of Setaria verticellata were noted. There were no longer 

any plants of Scaevola or Achyranthes. In 1965 the Setaria was not found 

and the number of Eragrostis clumps had been reduced to lh. 

The change in vegetation from grasses to herbaceous is, thus, 

well-documented for Grass Island also. The vegetation change has brought 

about a change in the bird nesting colony composition as well. For ex¬ 

ample, in April I923 the Great Frigatebird (Fregata minor) was not breed¬ 

ing on Grass Island (Wetmore, ms.); in recent years 300 to 350 Great 

Frigatebirds roost in the Solanum, and 75 to 100 nest there. 

Seal Island 

Eleven species of vascular plants have been recorded from Seal Is¬ 

land (Table ). The central portion of the western half of Seal Island, 

about 600 feet east to west and 150 feet wide, contains most of the vege¬ 

tation of the island (Figure ). The interior of this vegetated area 

is primarily Sicyos hispidus, Solanum nelsoni, and Eragrostis variabilis. 

Between the densely vegetated area and the beach is a transition.zone of 

Tribulus cistoides, Boerhavia diffusa, Lepturus repens, and Eragrostis. 

Growth of all but the Eragrostis extends out among the beach rubble. One 

clump of Achyranthes splendens grows at the eastern border of this vege¬ 

tated area. Small Sesuvium portulacastrum plants are scattered on the 
* ' ’ o 

rocky ledges of the eastern half. 



In April 1923 Wetmore (ms.) noted that "the crest was covered with 

the bunch grass and much of the grayish leaved shrub" (Figure ). 

Christophersen and Caum (1933:15-16) found eleven species on the island 

in 1923. Eragrostis and Lepturus were distributed indiscriminately, and 

Achyranthes was common. Boerhavia and Tribulus were present. Large 
I 

flourishing plants of Sicyos grew on the eastern half of the western sec¬ 

tion. Solanum nelson! was present, though not abundant. Lepidium 

o-waihiense [= bidentatum] was rare. Sesuvium grew on the raised reef 

and low wet flats of the eastern portion (Figure ). Capparis sand- 
# 

wichiana was scattered over much of the island except for 
* 

beach and reef. A few small Scaevola iiaccada bushes were also present. 

The same eleven species were present when the island was surveyed in 
& 

1963. Only one clump of Capparis and one Scaevola bush were found. 

Tribulus and Boerhavia were widespread* and Lepldium was common in the 

transition zone from bunchgrass to beach. There were 40 to 50 clumps of 

Eragrostis, and Lepturus was common. Solanum nelson! was also common, 

and Sicyos was prebent. Sesuvium still occurred on the rocky and wet 

areas of the eastern portion. About five plants of Achyranthes were noted. 

Other Islands 

POBSP and BSFW personnel have not found any plants on Bird, Kittery, 

Planetree, or Sand Islands on visits to Pearl and Hermes between 1963 and 

1969* No vegetation was listed for these islands in earlier reports on 

the atoll (Wetmore, ms.; Galtsoff, 1933:13“1^5 and Christophersen and 

Caum, 1931:15-16, 20-41). 
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Table Vascular plant distribution at Pearl and Hemes Reef. 

% 

Species Southeast North Grass 

Cynodon dactylon 
* 

Eragrostis variabilis 

Lepturus repens 

Setaria verticellata 

Allium sp. 

Cocos sp. 

Pritchardia pacifica 

Casuarina equisetifolia 

Achyranthes splendens 

Boerhavia 

Sesuvium portulacastrum 

Portulaca lutea 

Capparis -s-p4no&a 

Brassica campestris 

Coronopus didymus 

Lepidium bidentatum 

Tribulus cistoides 

Malvastrum coromande1ianum 

Jt 
Hibiscus titiaceus 

Tournefortia argentea 

SoIanum nelsoni 

Solanum nigrum 

Sicyos hispidus 

Scaevola taccada 

Sanchus oleraceus 

Seal 

Total 

X • 

X X X X 

X X X X 

X X 

X 

X • 

X 

X 
■/' 

X X X 
« 

X X X • X 

X X 

X X 

*'•“* —- 
X 

X X 

X 

X X X X 

X X X X 

X 

X 
" 

ft. 

i 

X X 

X X X X 

X • X 

X X X 

X X X X 

X 

12 12 11 11 

Little 

North 

x 

X 



Appendix Table' Annotated list of vascular plants from Pearl and Hermes 

Reef found in the herbarium of the United States 

National Museum (USNM), the Bishop Museum (BISH), and 

the University of Hawaii* 
, " 4 .... 

Gramineae 

Cynodon dactylon (L.) Pers. Specimens only from Southeast Island. 
t 

Lamoureux s.n. (UH); Sibley 10 (USNM); Young 115 (UH). 

Eragrostis variabilis (Gaud,) Steud. Specimens from Southeast, Grass, and 

North Islands; known also from Seal Island. Caurn 38, 45 (BISH); 

Lamoureux s.n. (UH); Sibley 5 (USNM); Young 105, 122 (UH); Long 2272, 

2285, 2313 (UH). 

Lepturus repens (Frost.) R. Br, Specimens from Grass, Little North, North, 

and Southeast Islands; known from Seal Island. Caum 39> 46 (BISH) as 

L. repens var. subulatus Fosb,; Lamoureux s'.n. (UH); Young 110, 128 

(UH); Long 2270 (appears to be var. subulatus Fosb.), 2273, 2274, 

2277, 2279, 2292, 2293 , 2302, 2311, 2312 (UH). — 

^ Setaria verticellata (L.) Beauv. Specimens only from Southeast Island; 

,known also from Grass Island. Lamoureux s.n. (BISH); Sibley 12 (USNM); 

Young 109 (UH); Long 2269 (UH). 

Liliaceae 
■fcr Allium sp. Found growing on Southeast Island refuse heap, eradicated 

March 1963* No specimens collected. 

Palmae 

Cocos sp. Planted in 1928-29 on Southeast Island, all dead or dying in 

1930 (Galtsoff, 1933:l4). No specimen record. 

4? Pritchardia pacifica Wendl. Planted in 1923 on Southeast Island by 

Tanager Expedition personnel (Gregory, 1924:21). No specimen record. 

£ 



Casuarinaceae 

j^Casuarina equisetifolia L. Specimen only from Southeast Island; planted 

in 1963 by U.S. Navy, .Young 120 (UH). 

Amaranthaceae 

Achyranthes splendens var. reflexa Hbd. Specimens from Grass and North 

Islands; known from Seal Island. Caum 50 (BISH); Wilder 3 (BISH); 
» 

Lamoureux s.:n. (UH); Long 2298 (UH). 

Nyctaginaceae, 

Specimens from Southeast, Grass, Little North, and Boerhavia 

North Islands; known from Seal Island. Caum 4o, 4l, 47, 48 (BISH); 

4 

Galtsoff s.n. (USNM); Lamoureux s.n. (UH); Sibley 3 (USNM);; Young 

98, 130 (UH); Long 2271, 2291, 2295, .2306, 2307, 2310 (UH). 

Aizoaceae 

Sesuvium portulacastrum L. Specimens from Southeast and Seal Islands. 

Caum 43, 55 (BISH); Galtsoff s.n. (USNM); Sibley 7 (USNM); Lamoureux 

s.n. (UH); Young 100, 103 (UH); Long 2276 (UH). 

Portulacaceae 

Portulaca lutea Sol. Specimens from Southeast and North Islands. Sibley 
\ 

9 (USNM); Young 104, 108, 123 (UH); Long 2283 (UH). 

P!« rmflrl c\flPPRe 

. Specimens only from Seal Capparis «&pi 

ag^.CL^.nandwdjch,Lana^^€.; Lamoureux s.n. (UH) .-s-an4wAoh4ana---LG^, 

Cruciferae 

Brassica campestris L. Specimens from only Southeast Island; known also 

at North. Island* Sibley 2 (USNM); Young 106, 107, 111, 116 (UH). 



-jcCoronopus dldymus (L.) J. E. Smith. Specimen only from Southeast Island. 

Sibley 8 (USNM). 

Lepidium bidentatum var. o-waihense (C. and S.) Fosb. Specimens from 

Southeast, Grass, and North Islands; known from Seal Island. Caum 

51 (BISH); Lamoureux s.n. (UH); Sibley l4 (USNM); Young 99, 124 (UH); 

Long 2286, 2289, 2299 (UH). 

Zygophyllaceae 

Tribulus cistoides L. Specimens from Grass, Seal, Southeast, Little North, 

and North Islands. Caum 44 (BISH); Wilder 1 (BISH); Lamoureux s.n. 

(UH); Sibley 1 (USNM); Young 102, 126 (UH); Long 2268, 2282, 2296, 
A 

*■ . 

2305 (UH). 

Malvaceae 

Malvastrum coromandelianum (l). Garcke. Specimen only from Southeast 

Island. Young 114 (UH). 

Hibiscus tltiaceus.L. Planted in 1923 on Southeast Island by Tanager 

Expedition personnel (Gregory, 1924:21). No specimen record. 

Boraginaceae 

Tournefortia argentea L. f. Specimens from Grass, Little North, and North 

Islands. Young 118, 129 (UH); Long 2297, 2300 (UH). 

Solanaceae 

Solanum nelsoni Dunal. Specimens from Grass, Southeast, and North Islands; 

known also from Seal Island. Caum 49 (BISH); Wilder 5 (BISH); 

Lamoureux s.n. (UH); Sibley 4 (USNM); Young 101, 125 (UH); Long 2275, 

2301 (UH). 

Solanum nigrum L. Specimens only from Southeast island; known also from 

Grass Island. Sibley 11 (USNM); Young 112 (UH). 



Cucurbitaceae 

Sicyos hispidus Hbd. Specimens from Southeast, Seal, and North Islands, 

Caum 42, 53 (BISH); Wilder 4 (BISH); Lamoureux s.n. (UH); Sibley 6 

(USNM) as Cucumis sativus L.; Young 117, 119, 121 (UH), probably S_. 

hispidus; Long 2280, 2303 (UH) probably S. hispidus. 

Goodeniaceae 

Scaevola taccada (Gaertn.) Roxb. Specimens from Southeast, North, and 

Grass Islands; known from Seal Island. Caum 52 (BISH); Galtsoff s.n. 

(USNM); Lamoureux s.n. (UH); Young 97, 127 (UH); Long 2265, 2281, 

2287, 2304 (UH). 

4 
Compositae 

♦ 

gonchus oleraceus L. Specimens only from Southeast Island. Young 113 (UH) 

Long 2290 (UH). 





Figure Little North Island vegetation. 
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Preliminary List of the Plants of the Northwestern Hawaiian Islands 
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ARAUCARIACEAE 

Araucaria excelsa R.Br. 

FA3IDANACEAE 

Pandanus tectorius Sol. 

Pandanus sp. 

GRAMINEAE 

Brachymenium sp. 

Cenchrus agrimoniodes Trin. 
var. laysanensis F.Br. 

Cehchrus echinatus L. o 

Chloris inflata Link 

Chloris virgata Swartz 

Cynodon dactylon (L. ) Pers. o 

Digitaria cilaris (Retz.) Koel. 

Digitaria henryi Rendle 

Digitaria sanguinalis (L.) Scop. 

Eleusine indica (L.) Gaertn. o 

Eragrostis amabilis (L.) W.&A. 

Eragrostis varlabilis (Gaud.)steud. o 

Eragrostis whitneyi var. caumii Fosb. 

Lepturus repens (Forst. ) R.Br. 

Lepturus repens var. repens o 

Lepturus repens var. subhiatus 

Panicum puxpurascens Raddi 
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Panicum torridurn Gaud. o o 



ARAUCARIACEAE - Araucaria family 

Araucaria excelsa R.Br. Norfolk Island pine 

Midway : A few found growing on Sand Island in 195^ by Dumont and Neff (195 ) 

PANDANACEAE - Screw-pine family 

Pandanus lectorius Park Sxew-pine or hala 

Midway : A few specimens found in the administrative and residential area 
of Sand Island and one found in Scaevola schrub in 195^- by Dumont 
and Neff ( ). 

Pandanus sp. 

Kure : Introduced plant found near living quarters in 1961 by Lamoureaux (1961). 
4 

GRAMINEAE - Grass family 

Brachymenium sp. 

Kure : 

Cenchrus agrimoniodes Trin. var laysanensis F.Br. 

Laysan : 

Midway : 

Kure : 

Seen and collected in 1961 (Lamoureaux, 1961) 

Cenchrus echinatus L. Sand bur 

F.F.Shoals : 

Midway : 

Kure : Two plants found in 1961 (SC) by Lamoureaux (1961) 

Chloris inflata Link 

Midway : 

Kure : Found in disturbed areas near quarters and on roadsides in 1961 (SC) 
(Lamoureaux, 1961) 

Chloris virgata Swartz 

Kure : Found in 1961 (SC) in disturbed areas near quarters (Lamoureaux, 1961) 

Cynodon dactylon (L.) Pers. Bermuda grass 

F.F.Shoals : 

Laysan : 

P.&H. Reef : 

Midway : 

Kure 



Digitaria cilaris (Retz.)Koel. crab grass 

Midway : Found by Fosberg to be rare in open sandy areas on Sand Island in 195^- (SC) 
(Dumont and Neff, 195 ) 

Digitaria henryi Rendle 

Kure : 

Digitaria sanguinalis (L.) Scop. 

Kure : Found in disturbed areas near quarters in 1961 (SC) (Lamoueaux, 1961) 

Eleusine indica (L.) Gaertn. goese grass 

F.F.Shoals : * 

Midway : Found by Fosberg and Dumont and Neff (SC) to be locally common in open 
spaces in 195^ on Sand and Eastern Islands (Dumont and Neff, 195 ) 

Kure :Found in 1961 (SC) in disturbed areas near quarters ;by Lamoureau (1961) 

Eragrostis amabilis (L. ) W.&A. love grass 

Midway : Found by Fosberg and Dumont and Neff (SC) to be locally common in open 
spaces on Sand Island in 195^-• 

Kure : Found in 1961 (SC) in disturbed areas near quarters by Lamoureaux (1961) 

Eragrostis variabilis (Gaud.)steud. 

Laysan : 

Lisanski : 

P.&H. Reef 2 

Midway : 

Kure 2 

Eragrostis whitneyi var. caumii Fosb. 

Midway 2 

Kure 2 

Lepturus repens (First, ) R.Br. 

Laysan 2 

P.&H. Reef 

Midway 



Lept ur us repens var. repens 

F.F.Shoals : 

Leptorus repens var subulatus Fosb. 

Kure 

Panicum purpurascens Raddi Para grass 

Midway Found in only two areas on Sand Isladd under the ironwood 
trees near the Cable Company compound in 195*1- (SC) by Dumont and Neff 
( )• 

Panicum torridum Gaud. 

Mho a 

Decker 

Polypogon monspeliensis (L.) Desf 

Midway : 

Rhynchelytrum roseum (Dees) Stapf and Hubb Datal Redtop 

Midway Rare in two or three small areas on the older undisturbed part of 
Sand Island in 195*1- (SC) (Dumont and Deff, 195 ). 

Setaria verticillata (L.) Beauv. 

F.F.Shoals 

P.&H. Reef : 

Midway 

Kure 

Locally abundant in open spaces on Sand and Eastern Islands in 195*1- (SC) 
(Dumont and Deff, 195 ). 

One plant found near the west end of the landing strip in 1961 (SC) 
(Lamoureau, 1961). 

Sporobolus virginicus (L.) Kunth 

Laysan : 

Midway 

Stenotaphrum secundatum (L. ) O.Ktze. Buffalo grass 

Midway Found by Fosberg and Dumont and Neff (SC) in 195^ in open spots in 
the older vegetated portion of Sand Island. 



CYPERACEAE - Sedge family 

Cyperus alternifolia L. Umbrella plant 

Midway : Two or three clumps seen under old ironwoods near the Cable company 
compound and a few small plantings seen near residences on Sand 
Island in 195^- by Fosberg, and Dumont and Neff (SC)(l95 ). 

Cyperus javanicus Houtt. marsh cyperus 

Midway : 

Cyperus laevigatus 

Laysan : 

Cyperus pennatiformis var. bryanii Kiik. 

Laysan : 

Cyperus rotundus L. nut grass 

Midway : 

K'ure A few plants found in disturbed areas near quarters in 1961 (SC) 
Lamoureaux (1961). 

Fimbristylis cymosa R.Br. 

Laysan : 

Midway : Locally common along margins of runways-, alongs edges of paved roads, 
and near foundations of larger buildings in 195^- (SC) (Dumont and Neff 
195 ). 

PALMAE - Palm family 

Cocos nucifera L. coconut palm 

Fs?^Shoals % 

Laysan 

Lisianski 

Midway 

Kure 

Phoenix sp« 

Midway 



Pritchardia remota Becc. 

' Rihoa : 

Pritchardia sp. 

Laysan : 

COMMELINACEAE - Spiderwort family 

Commelina diffusa Burn, f. day flower 

Midway : 

LILXACEAE - Lily family 

Allium fistaLosum L. onion 

AMARYLLIDACEAE -Amaryllis family 

Agave sp. 

Midway : 

Crinuxa. sp. 

Midway : 

MUSACEAE - Banana family 

Musa sp. 

Midway : 

GASUARINACEAE - Casuarina family 

Casuarina equisstifolia L. ironwood 

F.F.Shoals : 

Laysan : 

Lisianski : 

P.&H. Reef : 

Midway : 

Kure 



MORACEAE - Mulberry family 

Ficus refusa L. Chinese banyan 

Midway : 

Morus alba L. mulberry 

Midway s 

SAM1ALACEAE - Sandlewood family 

Sant alum c uneat um var laysanicum Rock 

Laysan : 

Buckwheat family 

sea grape 

Laysan • : 

Midway : 

POLYGOKACEAE - 

Coccoloba uvifera (L.) Jacq. 

F.F. Shoals : 

CHENOPODIACEAE _ Goosefoot family 

Atriplex muelleri Bentham 

F.F Shoals : 

Chenopodium oahuense (Mey.) Aellen. 

Eihoa : 

Becker : 

F.F.Shoals : 

Laysan 



AMARAKTHACEAE - Amaranth family 

~Achyranth.es splendens var.reflexa HS)b. 

Laysan : 

F.&H.Reef : 

Midway : 

Kure : 

Anaranthus brownii C. and C. 

Kihoa : 

Amaranthus viridus L. 

Laysan : 

Amaranthus spinosus L. 

Kure : 

NYCTAGIMCEAE - Four-0-Clock family 

Boerhavia diffusa L. 

Kihoa : 

F.F.Shoals : 

Laysan : 

Lisianski : 

P.&H. Reef : 

Midvay : 

Kure : 

Bougainvillea sp. 

Midway 



AIZOACEAE - Mesembryanthemum family 

Sesuvium portulacastrum L. 

Pecker: : 

seaside purslane 

Laysan 

Lisianski 

P.&H.Peef 

Tetragonia tetragoniodes (Pallas) 0. Kuntze 

Pihoa © 
© 

Portulaca caumii F 

Pihoa © © 

Portulaca lutea Soi 

Mhoa © • 

Pecker • 
• 

F.F.Shoals © 
A 

Laysan • 
• 

Lisianski © • 

P.&.H.5Eref • 

Midway © • 

Portulaca oleracea 

POPTULACACEAE - Purslane family 

F.F.Shoals : 

Laysan 

Midway 



CARYOPHYLLACEAE - Pink family 

Schiedea vertleillata F.Br.. 

Hihoa t 

Spergularia marina (L.) Griseb. 

P.F Shoals : 

Kure : 

CAPPARIDACEAE -Caper family 

Capparis sandwichensis DC 

Laysan : 

Midway. * 

Cappsris spinosa var.marina (Jacq.) K. Sc!. 

P.&H. Reef : 

CRUCIFERAE - Mustard family 

Brassica sampestris L. 

P.&H. Reef : 

Coronopus didymus (L.) J. E. Smith 

Midway : 

Lepidium o-waihiense C.& S. 

Laysan : 

P.&H. Reef t 

Midway : 

Kure : 

Lepidium virginicum L. 

Midway : 

Kure : 

Tabular la maritima (L. ) Desv. 

Midway : 

pepper grass 

Sweet alyssum 



LEGUMXBOSAE - Pea family 

Acaeia farnesiana (L.) Willd. klu 

Midway : 

Albizzia lebbeck (L.) Benth. woman&s tongue 

Midway • 

Crotalaria incana L. rattlepod 

Midway : 

Crotolaria mucronata Desv. rattle-pod 

Midway : 

Besmodium uncinatum (Jacq. ) DC. 

Midway : 

Leucaena glauca (L.) Benth. koa haole 

Midway : 

Medicago lupulina L. nonesuch 

Midway : 

Sesbania tomentosa H. & A. 

Bihoa : 

Becker : 

Trifolium sp. 

Midway : 

Entada scandens 

Laysan : 

Ceasalpina crispa 

Laysan : 

Oxalis corniculata L. 

OXALIDACEAE -Oxalis family 

sorrel 

Midway 



ZYGOPHYLLACEAE - Caltrop family 

* Tribulus cistoides L. 

Nihoa : 

F. E.Shoals : 

G. Pinnacles : 

Laysan : 

Lisianski £ 

P.&H. Peef : 

Midway : 

Kure i 

RUTACEAE - Rue family 

Murraya paniculafa (L.) Jack mock orange 

Miway : 

EUPHORBIACEAE - Spurge family 

Codiaeum sp 

Kure : 

Euphorbia celastroides Boiss. 

Kihoa : 

Euphorbia geniculata Orb. spurge 

Midway : 

Euphorbia glomifera (Millsp.) Wheeler 

Kure : 

Euphorbia heterophylla L. wild poinsettia 

Midway : 

Euphorbia hirfa L. 

Midway : 

Kure 



Euphorbia peplus L. 

* 

* * Midway : 

Euphorbia prostrata Ait. 

Midway : 

Euphorbia pulcherrima Willd. poinsettia 

Midway : 

Ricinis communis L. castor bean 

Midway : 

Aleurites molutggana candlenut 

Laysan : 

Kure : 

AHACARDIACEAE -Cashew family 

Echinus terebinthifolius Raddi Christmas berry 

Midway : 

MALVACEAE - Hibiscus family 

Hibiscus tiliaceus L. hau 

Laysan : 

Midway : 

Hibiscus sp. 

Kure : 

Malvastrum coromandelianum (L. ) Garcke 

P.&H. Reef : 

Midway : 

Sida fall ax Walp. ilima 

Hihoa : 

Midway : 

Thespesia populnea (L.) Sol. milo 

Laysan : 

Midway : 

Kure : 



STERCULIACEAE - Sterculia family 

Waltherla indica L. 

Midway : 

GUTTIFERAE - Garcinia family 

Calophyllum inophyllum (L. ) Sol, 

Laysan : 

CQMBRETACEAE - Combretum family 

Terminalia catappa L . tropical almond or false kamani 

Midway t 

Kure : 

PRIMULACEAE - Primula family 

Anagallis arvensis L. 

Midway : 

APOCLKACEAE 

Carissa grandiflora A. DC. 

Midway : 

Catharanfus roseus (L.) G. Don periwinkle 

Midway : 

Thevetia peruviana (Pers.) K. Schum Destill tree 

Midway : 

Kerium oleander L. oleander 

Midway : 

Kure : 

Plumeria obtusa L. 

F.F Shoals : 

- Dogbane family 

natal plum 



COOTOLVXJIACEAE _ Morning glory family 

Ipomoea indica (Bunfi. f. ) Merr. 

Rihoa : 

Laysan : 

Lisianski £: 

Midway : 

Kure : 

Ipomoea pes-caprae (L.) Sweet beach monring glory 

E.E.Shoals : 

Laysan : 

Midway : 

KIDROPHILLACEAE - Waterleaf family 

Rama sandwichensis var. laysanicum Brand 

Laysan : 

Lisianski : 

BORAGIRACEAE - Borage family 

Heliofropium curassivicum L. seaside heliotrope 

Rihoa : 

Laysan : 

Tournefortia argentea L.f. tree heliotrope 

F.E.Shoals t 

Laysan : 

P.&H.Reef : 

Midway : 

Kure 



VERBENACEAE - Verbena family 

Lantana camara L. lantana 

Midway: : 

Stachytarpheta jamaicensis (L.) Vahl false vervain 

Midway : 

Vitex trifolia var. bicolor (Willd.) Mold. 

Midway : 

LABIATAE - Mint family 

Phyllostegia variabilis Bitter 

Laysan : 

Midway : 

Kure : 

SOLANACEAE - Nightshade family 

Nicotinna tabacum L. tobacco 

Laysan : 

Lisianski : 

Solanum nelsoni Dunal 

Nihoa : 

P.&H.Peef : 

Midway : 

Kure : 

Solanum nigrum L. 

Laysan : 

Lisianski : 

P.&H. Reef : 

Midway : 

Kure 



Solanum nod if jorum Jacq_. 

Laysan : 

PLAM’IGIMCEAE-Plant ago family 

Plantago lanceolata L. 

Midway : 

Plant ago major L. 

Midway : 

CUCUKBITACEAE - Gourd family 

Sicyos hispidus Hbd. 

Laysan : 

Lisianski : 

P.&H.Reef : 

Kure : 

Sicyos microcarpus 

Rihoa : 

Sicyos spe 

Laysan : 

G00LEN1ACEAE - Goodenia family 

Scaevola taccada Vahl 

Laysan : 

Lisianski : 

P.&H. Reef :: 

Midway : 

buckthorn plantain 

common plantain 

naupaka 

Kure 





COMPOSITAE - Composite family 

Bidens pilosa L. Spanish needle 

Midway : 

Conyza bonariensis (L.)Cronq. horseweed 

F.F.Shoals : 

Midway : 

Kure : 

Emilia javanica (Burm.) Rob. 

Kure : 

Gnaphalium purpureum L. purple cudweed 

Midway i 

Gaaphalium sandwicensium Gaud. 

Midway : 

Kure : 

Helianthus annuw L. 

Kure : 

Pluchea indiea (L.) Less 

Laysan : 

Pluchea odorata (L.) Cass 

F.F.Shoals : 

Laysan • 

Midway : 

Kure 



COMPOSITAE - Composite family 

Bidens pilosa L. Spanish needle 

Midway : 

Conyza bonariensis (L.)Cronq. horseweed 

F.F.Shoals : 

Midway : 

Kure : 

Emilia javanica (Burm.) Fob. 

Kure 2 

Gnaphalium purpureum L. purple cudweed 

Midway 2 

Gaaphalium sandwicensium Gaud. 

Midway : 

Kure 2 

Helianthus annuw L. 

Kure 2 

Fluchea indiea (L.) Less 

Laysan 2 

Fluchea odorata (L-) Cass 

F.F.Shoals 2 

Laysan 2 

Midway 2 

Kure 



Sonchus oleraceus L sow thistle 

F.F.Shoals : 

P.&H. Reef : 

Midway : 

Kure : 

Lipochaeta integrifolia (Nutt.) Gray 

Laysan : 

Kure : 

Xanthium sac char at um Wallr. 

Midway : 

Verbesina encelioides (Cav.) B.&H. 

cocklebur 

Midway 

Kure 



Hunter ms* (±g February 1916 visit —* RG-26-22) 

The rabbits are multiplying very fast and the 
vegetation is disappearing rapidly* * * * • throudnads of Hawaiian terns 
were nesting in the tall plants growing on the island* * - (the noddy) 
(were very common) and) were nesting principally on the northeast part of 
the island and wherever the bunch grass grows* The nests were located on the 
ground * 

From B,L, Bass ham to Commandant, March 14 1936 RG 26-30 (March 1936 visit) 

V 

Two coconut trees and one ironwood tree stand near the buildings 
(ruins on NVJ corner ) and a large part of the island is covered with a coarse 
grass, and near the lagoon, with a coarse vine. 
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From my field-eeteiegue notebook (Testis measurements - left testis) 

Skinned* 8 Nov. 1961^ on Kure 

20287 
^ 20371 

20282 
20366 
20367 
20309 

F (Iram) Ovary 11 X 3 mm* 
Ovary 3 X 

Ovary 5X3 

ovary 3X2 
Testes 2i X 
testes 2^ X 

3 Him* 
mm* 
mm* 
1 mm# 
1 ypqpL * 

Skinned later in above week* not dated* 

^^20311? M testes 2 X 1 mm* 
— 20281|? M testes 3 X 1-| mm* 

4^- 20369f P ovary (?) 6X3 mm* Viscera badly shot damaged, 
20331 M Testes 5 X 2| mm* 

4^"20363 F Ovary 9 ^ 2 mm* 
20323^ P ovary 10 X 3 mm# 

a— 20375 M testes 3 X 1 mm* 
^ 80373 P Ovary 17 X 5 mm. 

20380 F ovary 10 X 3 mm* 
20379 P ovary 17 X £ mm* (boomerang shape) 

Skinned by others here at the house* 

203U2 F 
20322 F 

^2031*0 M 
20336 F 

4^ 20267 F 
4-^203)43 M 

203U9 M 

QATrtWA- 
#5 ffcEttfelA 

tNT&p*£$ 

Ovary I4. X 7 largest ovum 2 mm# 
Ovary 10 X £ mm* largest ovum 1*5 mm* oviduct enlarged# 
B jrestis 3X3 mm; R* testis 1X2 mm* black 
Ovary 10 X 5 mm* largest ovum 2 mm# 
ovary 12 X Jj. mm# largest ovum 1 mm# 

L# testis 5 mm*; R* 3 mm# 
largest testis 2^ X 1 mm* 

/^,2037$ * Me Bee card states* Ruddy Turnstone, 11*6 collected by Fleet* Conflicts 
* with specimen here* Fairy Tern (no card) dated 10*27 by Dumont* (have fun Bob) 

0558 

Cfj /a&aJ And 
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cards: 

small vials 
large vials 

200 fj.. . 
36 berlese samples 

all completed cards from live measurement birds 

Cards for specimens sent 28 Feb. 1965 

20393-" 20411' 20424 20435 
20394- 20414' 20426 2043f- 
20396 20415 2042? 20438 
2040> 20418 20428' 
20405 20420 20430 
20406 20421 2043I- 
2040? 20422' 20432 
20410- 20423 20434 

stuffed plus MeBee cards, 

20443" 
20444 
2044*5 

Dloraedea irimutabilis chick 
larus hyperboreus 

ipvnnrjj 

20446 Accipiter gentilis 
2044? Larus sp. 
20448 Larus occldentalis 
20449 Larus hyperboreus 
20450 Larus occldentalis 
20453 Anas acuta 
20454 Anas acuta 

Eggs 

boxes of blown Albatross eggs. 



Equipment shipped from Kure to D.C. via military transport 15 May 1965 

1 balance, triple beam, Ohaus 
notebooks, use-i, for record 
reprints, raise. 

1 seal skeleton 
data sheets 

1 tranquilizer gun and accessories 
1 turtle tags, Carr - Florida 
1 pliers, turtle tagging - Carr - Florida 
5 slide box, empty- 

maps 
1 shotgun, 16 ga., single barrel 
1 revolver, .22 cal. 
1 tempscrlbe, broken 
1 sling psychrometer, broken 

1 half drum preserved specimens 
1 ammo box skeletons 
1 box flat rat skins (in trunk) 
1 box gull and swallow skins (in trunk) 
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BQLWER1S PETREL Annotated List EE^KER 

June 17-20,29,1923 June 17-20, 1923 : Common nesting as at Eihoa. The barking calls 
of these birds muffled and amplified by the rock caves surrounding 

our camp had a supernatural sound at night inducing the statment by a visitor ashore 
for the night that he heard the spirit dogs of kks ancient Hawaiians. 

: Abundant. June 29 

July 265 196^ 
(Kridler) One nest of a Bulwer Petrel contained a downy chick. 

(Fleet, POBSP) Total population estimate 100 

(klidlerj An estimated 75-100 Bulwer Petrels were using the island; a few old 
petrified downy young were found. Eo eggs were noted. 

March 15, 1965 
(Banko, POBSP) Eone mentioned in report. 

Eone mentioned in field notes. (kridler) 

Sept.10-11,1966 
(KridLer) One downy young was found under a Marhiai stone on Annexation Hill. 
Another almost fully-grown young was found near Bow Hill. Several pairs of adults 
were found in crevices on cliff sides. There was a slight increase at night. We 
estimated that probably 200 were to be found on the island at the time, but this again 
is only a guess. 

March 10, 1967 
(Hackman, POBSP) (Rept) Hot- mentioned (Hotes) Eone were observed but we werent on 
the island dud ng the night. Probably on the island but deep in burrows during 
this visit. 

Sept.15, 1967 
(Kridler) Observed only one adult and one qhick with a little down still 

present on its head on the main part of the island near the western 
end. 



Christmas Shearwater --Annotated List---Lecher 

June 17-20, 1923 
(Wetmore, 1923) -- Lone mentioned in species account 

July 26, 1964- 

. 

34*' 

Sept. 25f 1964 
(Fleet, POBSP 
(Kridler) 

Lone mentioned in field notes 

Lone mentioned in field notes 
Lone mentioned in field notes 

March 15, 1965 
(Banko, FOBSP) Lone mentioned in field notes 

Lone mentioned in field notes 

Sept.10-11,1966 
(Kridler) Lone mentioned in field notes 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimate: 1+ adult. (Motes) Gene Kridler saw one. 

bird near the landing area. 

Sept. 15 ? 1967 
(Krxdler) Lone mentioned in field notes. 



R1DDY TTJRWSTOHE 

June 17-20,29, 1923 

20 seen, 

Annotated List HECKER 

JuBe 17-19; 
June 20 ji 
June §!(?): 

One or two seen daily. 
A small one taken had small sexual organs 
Three seen. 

About 

July 26, 196^ 
(Kridler) 
peak... 
-- 

Sept. 25f 196k 
(Fleet, POBSP) 

(Kr idler) 

March 15, 1965 
(Barxko, POBSP) 

(Kridler) 

Several Ruddy Turnstones were seen on the top of the most eastern 

Actual count 23 

23 recorded 

Estimated total island population 50 

30 turns tone were seen at the landing site about a quarter hour 
before we left the island. 

Sept.10-11,1966 
(Kridler) 11 were observed and notagged birds were seen 

March 10, 1967 
(Hackman, POBSP) (kept) Population estimate: 22 + (Rotes) Several small flocks were 

observed, 5+12 and 5 solitary birds were observed along the ridge. 
The flocks were in flight over Shark Bay. 

. Sept.15, 1967 
(Kridler) We observed 30 near the shelf at the landing and another flock of 

7 on Worthwest Cape. Ho dyed or banded birds were seen. 

■ , 'V -" -1 

•• •: 

I 

| 
| 



WANDERING TATTLER---Anno at ed List-NECKER 

Jime 17" 20, 29? 1923 June 19; One taken was molting the outer primaries. One or two 
(Wetmore) _ seen daily from 17 to 19. 

June 20s Seen. 

July 26, 1964 
(Kridler) None mentioned in field notes. 

Sept. 25^1964 
(Fleet, POBSP) None mentioned in field notes. 

(Kridler) One seen. 

March 15? 1965 
(Banko, POBSP) None mentioned In field notes. 

(Kridler) None mentioned in field notes. 

Sept.10-11,1966 
(Kridler) 3 recorded 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimate: 1 + (Notes) One bird was observed 

near the landing area. 

Sept.15,1967 
(hrIdler) None mentioned in field notes. 



STERLING Annotated List HECKER 

June 17-20, 1923 
(Wetmore, 1923) June 19, 1923 : One reported by Grant 

July 26, 1964 
(Kr idler) Hone mentioned in field notes 

Sept. 2&21l96k 
(Fleet, POBSP) 
(Kridler) 

Hone mentioned in field notes 
Hone mentoned in field notes 

March IS, 1965 
(Banko, POBSP) 
(Kridler) 

Hone mentioned in field notes 
Hone mentioned in field notes 

Sept.10-11,1966 
(Kridler) Hone mentioned in field notes 

March 10, 19^7 
(Hackman, POBSP) Hone seen. 

•Sept. 15, 1967 
(Kridler) Hone meit ioned in field notes. 



GOLDEN PLOVER Annotated List NEiKER 

June 17-20., 29? 1923 
(Wetmore) June 20 : One taken. 

July 26* 1964 
(Kridler) None mentioned infield notes. 

sept. 25;' 196k 
(Fleet, POBSP) 

(Kridler) 3 

Actual count- 

seen. 

- 3 

Mqrhc 15, 1965 
(Banko, POBSP) 
(Kridler) 

None mentioned in field notes. 
None were noted. 

Sept.10-11,1966 
(Kridler) k recorded 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimate: 2 + (Notes) 2 observed. 

Sept.15, 1967 
(Kridler) 6 noticed scattered over the island. 



BRISTLE-THIGHED CURLEW Annotated List HECKER 

June 17-20,29,1923 
(Wetmore) Hone mentioned in species account or journal 

July 26, 196k 
(Kridler) 

jzv 
Sept. 25? 196^- 
(Fleet, POBSP) 

(Kridler) .. 

Hone mentioned in field notes. 

Hone mentioned in field notes. 

Hone mentioned in field notes. 

March 15, 1965 
(Banko, POBSP) 

(Kridler) 

Hone mentioned in field notes. 

Hone mentioned in field notes. 

Sept. 10-11,1966 
(Kridler) Hone mentioned in field notes. 

March 10, 1967 
(HaRcman, POBSP) Hone observed. 

.Sept. 15 ? 1967 
( Kridler) Hone mentioned in field notes. 



BLIXE-FACEb BOOBY Annotated List 
' BECKER 

June 17-20, 1923 Population estimate-about 500 pairs here 
(Wetmore, 1923) 

Species account: Common over the higher slopes of the island 
•where they have young from half to nearly grown. Wneh undisturbed the females and 
young frequently utt&e their loud quacking calls in a contented tone. 
June 29: A big female seen anxiously guarding a runt egg the si^e of a Bulwerfs Petrel.. 

July 26, 1964- Blue-faced Boobies were perch4d on the upright stones on the 
(Kridler, 1964) top of the hill.. Several Blue-faced Booby nests were found, 

containing two eggs ... I estimated ...about 20 immature Blue¬ 
faced Boobies and another 30 immatures [4* adults ?][Bear Bow 
Hill] 

---- 

Sept. 25/ 1964 Actual counts Adults-58 
(Fleet, PQBSP) Immatures-57 

Locals-6 
Total population estimate-190 

(Kridler) ^ estimated population tSf 250 birds. Recorded were 58 adults, 57 immatures, 
and 60 locals not yet capable of flight. 

March 15, 1965 
(Banko , PQBSP) Estimated total island population-230 

(Breeding - 110 nesting adults , 11 wakers, 1 chick) 

(Kridler) Estimated population of 230 birds. Most were found on the summits 
of all the hills. 110 nests were located all of which c ontained eggs, except for 
one in which was found one egg and a very newly hatched chick. One downy young out 
of its nest had the wings and tail partially feathered. Fifty nesting adults %ere, 
banded with band no. 767”00351 through 400. These birds tend to remain at the nests 
when approached and were easier to capture by hand than the other two species. 

Sept.10-11, 1966 
(Kridler) There were at least 200 on the island, but no thorough census was 
conducted becasue of the lack of time. All the chicks were almost completely grwon, 
Some, however, were still attendant and being fed by adults. 

March 10, 1967 
(Hackman, PQBSP) (Kept) Population estimate: 200 adults, 1Q3 nests, 3 young .. 

Small naked (newly hatched) chicks were found on Becker Island (3) 
(Botes) Breeding birds were scattered along the ridge in the bare areas. Bests usually 
occurred in little clusters - sometimes 5~6 feet apart. Counted 108 nests: 

43 with 2 eggs (also 2 nests with 2 eggs on Borthwest Cape) 
23 with 1 egg (2 of these pipped) 
1 with 1 egg and 1 naked chick 
2 with small naked chicks 

37 with - unknown contents. 

All birds were reluctant to leave theqr nests, possibly because they are seldom 
disturbed or possibly because amny were on eggs that were about to hatch. Found one 
bird with a light blue egg - about the color of the lines on standard notebook paper. 



BLUE"PACED BOOBY-Annotated. List p.2 

March 10,1967 
(Hackman, POBSP) Measured a number of eggsi 8 sets of 2 and 2 nests with one egg. 
(cont. ) Didnt have time to measure any more because a downpour gummed 

up my calipers '“Measurements given in notes[ ..Nests were along 
ridge in bare areas. In one area nests -were only k feet apart but in most areas 
the birds were 15 to 20 feet apart. 

Sept. 15* 1967 
(Kf idler) Also good estimates. Main island - adults -6, immatures flying - 30 

Northwest Cape - immatures flying - 2, downy chicks - Main Island - 
3* Northwest Cape - 3. 



BROWN BOOBY Annoated List 

June 17-20,29?1923 June 17-19s A few seen on the lower rock cliffs. One or two 
(Wetmore, 1923) half grown young recorded . 

June 20 : About 50 pairs inhabit the ledges on the rock cliffs 

July 26, 196^ 
(Kridler) I also found a Brown Booby nest with two eggs 

.September 25j?96^ 

(Filet, POBSP) Actual count-Adults-8 

Immatures-3 
Total population estimate-20 

(Kridler) estimated population of 15 birds; this might be somewhat low. Recroed 
were 8 adults and 3 immatures capable of flight. No eggs or nests were recorded. 

March 15, 1965 
(Banko, POBSP) Estimated total island population- 22 

Breeding (l6 nesting adults, 2 chicks, 6 walkers) 

(kfidler)___ Estimated 25 birds. We found 10 nests on the Northwest Cape 

mainly near the top and west side. O^e almost fully grown chick was recorded. This 

bird had but a trace of down on the sides of the neck. Also found was one small 
downy chick attended by one adult. 

Sept.10-11,1966 

(Kridler) No count was made. No chicks or nests with eggs were found. 

March 10, 1967 
(Hackman, FOBS?) (Rept): Population estimate : 10 -f adults.. (Notes) Saw 8-10 

birds Lying around the island. No nests were found. One bird was 
observed flying with a stick in its mouth to one of the inaccessible ridges above 
the landing spot. Nests: k (2 on NW cape) - 2 eggs each. 

Sept. 15,1967 
(Kridler) Main island- adults - 6, immatures flying - 3? and one large 

downy chick, nests with e^e-s. These are also very good figures. 
On Northwest Cape, adults-6, immatures -7, large chicks - 2, nest with one egg - 1, 
nests with two eggs - 1. 



RED-FOOTED BOOBY-Annotated List RECKER 

June 17-20,23, 1923 
(Wetmore) June 17-195 1 Common. Rests in some cases are just built., a few 
contain eggs and the majority young one third to half grown. I saw a young bird almost 
adult with only a trace of down on the head. There is something definitely serpentine 
in the appearance of the adult as they protrude and retract their necks when disturbed, 

June 201 About ICiO pairs here. 
June 29* ho change 

July 26, 196k 
jtridler) Red-footed Boobies were perched on the upright stones... 
KHeavy growth of Chenopodium about a foot to a foot and a half in height ..on the 
slope of Flagpole Hill ] is used as nesting sites by Red-footed Boobies. Red-footed 
Booby nests contained eggs to down young. • • • On the north side of this hill 
[the eastern most peak] grows some Chenopodium in which there were about 50 Red¬ 
footed Booby nests... 

--- 

.September 257 1961 Actual count Adults on nest- 7k 
(Fleet - POBSP) on eggs-27 
—-————— on chicks-22 

unknown-25 
Adults unoccupied-8k 

(ess = capable of flight) Immature-6k 
(* large dept.young) Local-23 
Total population estimate-650 

(Kridler) This Chenopodium £ grows mostly at the higher parts all over the slopes] 
is used extensively ...by Red-footed Boobies for nesting sites. •••• [Count of?j 
8k adults on the nests, 27 of the nests contained eggs and 22 contained a chick; 
we were unaLle to check the nests of 25 others. In addition to the above birds on 
the nest we found 23 nests which contained chicks which were quite large. Also 
Observed were 6k immatures capable of flight. 

March 15, 1965 
(Bauko, POBSP) Estimated total island population-1, 000 

Breeding -- most on nests with eggs. 

(Kridler) Estimated 500 nests. Actually counted kl2. All the adults 
were on eggs. Rests on the Cbenopodium and principally on the north slopes 
of the island. Only one adult was banded with Ro. 767-00302. 

Sept. 10-11,1966 

(Kridler) Ro count was made. Most of the birds appeared to be immatures 
and an "estimated 95 $ had reached flight stage. Less than tendowny young were 
noted . 

March 10, 1967 
(Hackman, POBSP) (Rpt) Population estimate* 350 adults, 3 eggs. (Rotes) Population 

about 175 pair. Many birds on nests courting or carrying vegetation, 
All nests had fresh vegetation. Of 100 nests checked only 3 had eggs - only measured 
one of these. Birds preferred to nest on Chenopodiuin and used this species for the 
nest. There were, a few nests scattered round on the old Polynesian ruins but most 
were found along one slope in bush g rowths of Chenopodium. .... Only 3 eggs observed 

by total field partys 1 only found one of those. 



RED-FOOTED BOOBY Annotated List NEfKER P-2 

Sept,15,1967 
(Kridler) Count done ,on main part of the island. Adults- k-20 recorded, immatures 

flying - 93, chicks - 59, nests "with one egg - 17, new nests without 
egg - 17j on Northwest Cape - 5 immatures were noted roosting. No nests were found 
on Northwest Cape, Bests without the eggs were new or almost complete. These figures 
are very very good. 



BLACK-FOOTED ALBATROSS---Annoated List BECKER 

Jure 17-20,29?1923 
(Wetmore) Many young practically grown are found in the higher slopes 

with the Laysan Albatross. A few have down clinging to the 
head and neck bujr many are seemingly adult except for a slight lack in wing develop¬ 

ment. During our stay here I have seen no adults with these birds and believe that 
they have been deserted. They seem healthy enough and walk about without difficulty. 
(June 20) -- about 100 pairs seen. No adults seen whatever. 
(June 29) -- young somewhat more developed. 

July 26, 1964 
(Kridler) None mentioned in field notes 

lie 
Sept. 25,'' 1964 
(Filet, POBSP) 

(Kridler) 

None mentioned in field notes 

None mentioned in field notes 

March 15, 1965 
(Banko, POBSP) Estimated total island population- 375 

Breeding (200 nesting adults, 100 chicks, 75 walkers) 

(Kridler) We counted 94 nests and estimated that there -were probably 100. 
A total adult population of 400 was calculated. Most nests were 
found on the upper slopes of Annexation and Flagpole Hills. Hone 
were fpund on Northwest Cane. ' - ’ - - > fepsll 

Sept.10-11,1966 
(Kridler) [None] recorded on the island 

March 10, 1967 
(Hackman, POBSP) 

l/2 grown. These 

(Rept) Population estimate: 75 + adults; 25-30 young. (Notes) 
Approximately 75 birds) with 25-30 nestlings all about 1/4 to 

are scattered here and there among the nesting Laysan Albatroas. 

Sept.15* 1967 
(Kridler) None mentioned in field notes. 

v 



WHITE TERH Annotated List 

June 17-20, 2§,1923 
(Wetmore) 

June 17-19. 1923 
June 20 
June 29? 

Common . Eggs and young, 
About ^00 pairs. 
Ho change. 

July 26, 195^ 
(Kr idler) Fairy Terns were very common, estimate at least 5 to 600. .. 
Working my way along the top towards Bow Hill the ridge becomes more knife-like and 
the number of Fairy Tern nests were located here which contained eggs to almost 
ready to fly. There were at least 50 nests in this general area.... 

Sept. 25: 
(Fleet, FOBS?) Total population estimate -450 

eggs to immatures 

Observed adult Fairy Tern feed flying young. Called young to itself by repeated squeaks 
-- transferred single minnow Ike fish from bill to bill. 

(Kridler) An estimate of t00-500 utilizing the island, 30 of which were banded. 

Marhc 15, 1965 
(Banko, POBSP) Total island population estimate 

Breeding -- some with eggs. 
200 

(Kf idler) Estimated population of perhaps 200. Most of these on Horthwest 
Cape, especially on the west end. Eggs were found but no chicks. Later trips to Hecker 
revealed that many of these birds nest in the holes in the steep cliffs which 
constitute the north and south sides of the island so it is very conceivable that 
many were missed and the population estimate of 200 is quite low. 

Sept.10-11,1966 
(Kridler) Estimated populatiqn of 500-600, this is a rough one. Bests , if 
we could call them nests, were recorded which contained eggs to flyhing young. 
However, most of these appeared to contain young. I would estimate that approximately 
75-80^. They were distributed along the cliff face over the entire island, with 
Horthwest Cape especially favored. We found several Fairy Tern chicks almost 
completely feathered out but they were extremely emaciated. Apparently the parents 
had deserted them before they learned to fly and fend for themselves. 

March 10, 1967 
(Hackman, POBSP) (kept) Population estimate : 600 +, eggs to young. (Notes) 

A few birds with eggs were observed along the higher ridges and 
cliffs. Most birds were located along the steeper cliff areas where the nests couldnt 
be easily checked. Population appears to be around 500-1000 birds. Gene found one 
small downy young on Horthwest Cape. 

Sept.15, 1967 
feel e r1 , , , Main part of island: 212, Horthwest cape: 151. These figures are 

a minimum. A few were still on eggs and a number of very small 
downy young were present as were some very large young. 



GREAT FRIGATEBIRD ---Annotated List RECKER 

June 17-20,29,1923 
(Wetmore) 

June 17-19* Common. Rests contain eggs or young to l/3 gtown. 
June 20: About 300 pairs on the island 
June 27: Eo change. 

July 26, 196k 
(Kridler) [Heavy growth of Chenopodium about a foot to a foot and a half in 
height ..on the slope of Flagpole Hill] is used as nesting sites by frigatebirds. 
...Frigatebird nests contain eggs to half-grown young. In addition there was a 
considerable number of immature birds flying about....I estimated that about 250 
frigatebird nests were found on the island but this is a very rough estimate.. 
Majority of the young frigatebirds were feathered ona the back, wings, top of the 
head, and the breast, with considerable down on the neck... 

Sept. 25,"" 1964 
(Fleet, POBSP) 

Actual count-Immatures 
Locals 
Restlings 

Total population estimate --■ 

Estimate includes 50 $ nest failure. 

(Kridler) This Chenopodium [grows mostly at the higher parts all over the slopes] 
is used extensively ...by frigatebirds ..for nesting sites.Population estimate-- 
1500-1800. We recorded 375 immature birds, 85 locals still in the nest, and 8 very small 
downy nestlings. 

March 15, 1965 
(Bahko, POBSP) Estimated total island population -■ 

Breeding -- 850 nests and platforms 
1, 700 

( Kr idler) Estimated population of 2,000 birds. We tallied 832 nests and 
estimated that there probably were about 850. These were found in all areas except 
Rorthwest Cape. Most of them, about 5^0 , are on the north slopes of Summit Hill. 
Ther& seemed to be a greater percentage of immature birds flying above us than 
we noted at Hihoa 

Sept.10-11,1966 
(Kridler) A few downy young. Probably 200 immatures were still on the nests 
Rotes one immature with a red streamer on the left leg but w^ were unable +o capture 
it. Several thousand adults and immatures were flying over the island throughout 
the day. 

March 10, 1967 
(Hackman, POBSP) (Rept) Population estimates 500 adults, 200 nests. (Rotes) About 

200 nests scattered a no und island. Birds were found in little 
clusters on Chenopodium around the edges of the ridges. A number 

of nests, were found on the same slopes as the bulk of the Red-footed Boobies in the 
Chenopodium. This plant species was used for the nest. The majority of nests were 
new construction but empty. Orly 37 of 100 had eggs. ...Measurements given in notes 
for 20 eggs. By candling 7 of 20 were fresh; 11 of 20 were opaque, and 2 were ?. 
Rest descriptions nests on Chenopodium base and constructed almost exclusively of 
Chenopodium twigs. Heights of nests above the ground in inchess 8, 10, 19, ltk9 18, 
12, 11, 9, 13, 1^, Diameters of nests in inchess 15? 1^? 13? 17? 18, 16, 15? 
16, 16, 12, , . 



GREAT FRIGATEBIED-Annotated List 

Sept.15,1967 
(Kridler) Many half to almost full grown young in the nest 

understanding the nests were not counted. However 
of approximately 1200 birds. 

HECKER-p.2 

Through a mis- 
there was a population 



BROW RODDY Annotated List DECKER 

June 17-20,29,1923 
(Wetmore) 

June 17-19* Common, Resting on open slopes. Eggs 
June 20 : About 3000 pairs. 

h Ro June 29 change 

July 26, 196^ 
(Kridler) Common Roddies were very abundant [? along the east side of 

In this general area [that of the western hill] there were at Rorthwest Cape?]... 

least 10,000 Common Roddy nests, primarily in the egg stage. However, "there were chicks 
in all growth stages. ... Common Roddies were ... abundant on the top [of Flagpole 
Hill] 

'Z& 
Sept. 25' 1964 
(Fleet, POBSP) 
few eggs 

Actual count -immatures-1,000 
Locals-2,000 

Total population estimate-- 3,500 (young) 
Banded--- '' 97 

(Kridler) Population estimate of 8,000-10,000. These birds were distributed over 
most of the island with the greatest number on northwest Cape. Nests contained eggs 
tp_ youug^ _ A_ rough_ est imat e_ of_ 3, 000_ chicks_ was made. 

March 15, 1965 
(Banko, POBSP) 

(Kridler 

Estimated total island population- 25 
Breeding --(no notes -- indicating no breeding ?) 

Estimated 25 birds although only 3 were actually seen. This 
is in considerable contrast to last September when we thought that perhaps 10, 000 
were present. 

Sept.10-11, 1966 
(Kridler) Ro countes were made but they were extremely abundant. Estimated 
at least 8, 000-10,000 adults with another 000+ chicks. Few nests still contained 
eggs but we estimated that approximately ^^0|o had already hatched. Young were in 
all stages but ™ainly from l/2 to 1/3 grown. A very few were capable of flight.. 
They were distributed all over the island with the Rorthwest Cape most favored. 
Another favorite area was Annexation Hill. We did notice that the noddies when 
they were brooding chicks would brood them either under the left or right wing and 
not under the body itself. 

March 10, 1967 
(Hackman, POBSP) 

Sept. 15, 1967 
(Kridler, gQBBBc) 

(Rept): Population estimate: Rone (Rotes) Rone were observed, 

Main part of island: 8,200, Rorthwest Cape: 850, downy chicks on 
the main part-ef-the island : 6lj on the Rorthwest Cape: 25? 

nests with one egg on the main part of the^ island: 1,580, on the Rorthwest Cape: 600. 
These birds were scattered all over the island and the nest and egg counts are a 
minimum. There were many more we were unable to count because of the lack of time. 



GMY-BACKED TERN---Annotated List EECKER 

June 17-20,29,1923 

t'Netmore)_ June 17-19: Abundant, eggs and grovn young seen nesting on ledges 
of cliffs and in open slopes of island. 

June 20 : About 4000 pairs nest here. The young wander about 

the rocky slopes of ten tumbling head first over the ledges with no apparent harm. 

A good many are now in full first plumage but are loath to fly. 

June 29 : Many .young are now well grown. 

July 26, 1964 

(Kridler) On the western hill I estimated about a thousand Gray-backed'Tern nests 

20ntaiming chicks almost ready to fly. ••• [Gray-backed Terns] were ... abundant 
on the top [of Flagpole Hill]. * 

-'V 

Sept. 25,, 1964 

(Fleet, POBSP) 

(Kridler) 

Actual count-Adults 

Immatures 

Total population estimate- 

Observed were 3 adults and 2 flying immature birds. 

March 15, 1965 

(Banho, FOBS?) 

(Kridler) 

Estimated total island population 

Breeding -- some with eggs 

7,500 

Estimated total population of 7,500 and 3,700 nests. This is 

speculated because the nests are very much scattered. Northwest Cape had the 

largest numbers, approximately 1, 000. Quitei a few of the nests are in inaccessible 

cl iff areas 

Sept.10-11,1966 

Inrtdfer) > Over 25 flightless but almost full-grown young were found on 

Annexation Hill. Several others were fx about 2/3rds grown. Less than ten adults 

were observed on the island. 

March 10, 1967 
(Hackman, FOBS?) (Rept^- Population ’estimate' : 500+ adults, some eggs .. present in 

large numbers only on Nihoa and Keeker where the birds appeared to 

be on fresh to lightly incubated eggs. (Notes) Difficult to assess population 

because the birds were nesting down 4~" cliff walls) around the island. No chicks were 

found. Only about 10 eggs* were found. Two of these were chekced and were only 

slightly incubated. Population: at least 2,000 birds. [Eggs measurements given for 

10 eggs] 

Sept.15,19o7 
(Kridler) 

Cape: locals: 1, 

On the main part of the island: adults: 13, on Northwest Cape: 

adults: k, on the main part of the island: locals: 2, on Northwest 

These locals were very large and just about ready to fly. 



soon TERN Annoated List HECKER 

June i7-20,29,1923 
(Ret more) _ June 17-19* Abundant. Eggs to grown young noted. They have 
the smae trick of rushing down the slopes in early morning an a screaming mass noted 

on Eihoa. June 20 s About 15,000 pairs. Many are laying and others 

have young. 

June 29 : Many young awing. 

July 26, 1964 

(Kridler) Mayy of the Sooty Tern nests contain young chicks.... I estimated 

asouc 2 to 3000 Sooty terns in this general area (that approaching the top of Bow 
Hill??] 
-- 

•Sept. 

(Fleet, POBSP) Saw h adults in evening 

(Kridler) Four adults were recorded flying overhead, ho young were noted 

March 15, 19^5 . 

(Banko, POBSP) Estimated total island population - 50,000 

Breeding -- 80 with eggs, 20$ with chicks 

(Kridler)_ Estimated population of at least 50, 000 birds if not more 

and approximately 25,000 nests. These were scattered all over the island. They were 

located on bare rock on Korthwest Cape and. on the main island; under Chenopodium 

vegetation above the cliffs ;to the tops of the hills. About 50 <f> contained egg 

chicks on Northwest Cape and 15-20/ elsewhere on the island. At least ttex three 
almost fluily fledged young were recorded.' 

Sept.10-11,1966 

(Kridler) Approximately 300 were on the ground, and more of them at night. 

A few flightless chicks were observed-most of these were on the west slope of Flagpole 

and Summit Hills. However, some were also found on the north slope of Annexation 
Hill. 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimate: 15,000 (; or ) eggs and young. .. 

The keeker Island birds had all stages from eggs to fledged 

young, (notes.) Approximately 37, 000 scattered over sevdral slopes and ridges. 

Birds were in all stages of breeding from barely incubated eggs tp flying young/ 

In one area a few fresh chicks were .seen. Birds nested in bare areas on the slopes, 

on little ledges along the cliffsides, and under dense growth of Chemopodium. About 

25 io with chcks. [Measuments given in notes for 20 eggs.] 

Sept.15, 1967 

(Kridler)_ Approximately 100 adults noted flying about with a few imiaatures 

among them. 



WEDGE-TAILED SHEARWATER-Annotated List DECKER 

June 17-20,29,1923 
(Wetmore) June 17-19* Common but less abundant than at Dihoa. The birds 
habe eggs scatterred about pver the slopes most of them showing slight traces of 
incubation . I saw one instance where two eggs had rolled together and one bird 
was incubating both, 

June 20: About 3000 pairs here. The calls of these birds echo 
along the rock cliffs at nightfall with a weird cadence that is ghostly in the 
extreme- June 29: Do change 

July 26, 1964- 
(Kfidler) Wedge-tailed Shearwaters were very common but the birds had the same 
problem here which they have on Dihoa Island; they are unable to burrow becasue of 
the rocky nature and as a result they use any holes or depressions they can find 
in the rocks, the rim rocks, and along the cliff sides as well as nesting on the 
surface of the ground under the thick growth of Chenopodium on the west slope of 
Flagpole hill. Many of the nests contained eggs. 
__L — _ — _ ___ 

Sept.”25,^196k 
(Filet, PQBSP) Total population estimate- 1500 young 

downy chicks some of body tracts in 
Banded- 19 

(Kr idler) Underneath these growths of Chenopodium [which mostly grows at the higher 
parts over all the slopes] are a number of Wedge-tail burrows; however we found 
Wedge-tail Shearwaters not only utilizing the holes in the rubble of the rock but 
also nesting in whatever nook and cranny they could find. Some were foudd nesting 
in slight caves above the surface of the rock exposed to the wind and the climate. 
.... a population of k to 5 thousand -- this is an estimation at best. About 1500 
downy young were recorded. A few of the young had their just breaking out 
of their sheaths. 

March 15, 1965 
(Bahko, PQBSP) Estimated Island total population- 2, 000 

Breeding (88 pairs seen, no eggs) 

(Kr idler) A very speculative estimate of 2,000 was made. Do eggs or chicks were 
found, 

Sept.10-11,1966 
(Kridler) Do estimate was made but these birds were considered to be 
abundant with populations increasing considerably at night. All young were found 
in the big downy stage. There was considerable caterwauling and calling during 
the night by this species. 

March 10, 1966 
(Hackman, PQBSP) (Kept) Population estimate* 10+ adults roosting.. .These birds were 

sitting around or were increvices between rocks. (Dotes) Saw 
about 10 birds in holes along top of ridges. Do eggs were seen. 

Sept.15,1967 
(Kridler) ___ Do attempt was made to conduct a throough census of these birds, 

however, we observed the following during our investigation: adults- 
60, locals - 112, all downy; eggs 8; on the Dorthwest Cape we found i 6 downy chcisk. 
There undoubtedly were many more but since they tended to be found along holes in the 
steeper slopy sides of the island as well as being scattered undernesth the Chenopodium 
on the hillsides and we didnt have time to chekc all the areas. 



BOHN PETREL Annotated List HEfKER 

June 17-20, 
(Wetmore) 

29, 1923 

July 26, 196^ 
(Kridler) None mentioned in field notes. 

.Sept. 25;1196k 
$Fleet, POBSP) 

(Kridler] 
None mentioned in field notes. 

None mentioned in field notes. 

March 15, 1965 
(Bankp, POBSP) 
(Kridler) 

None mentioned in field notes. 
None observed 

Sept.10-11,1966 
(Kridler) None inentioned in field notes. 

March 10, 1967 
(Hackman, POBSP) None mentioned in report or field notes. 

■Sept. 15, 1967 
(Kridler) None mentioned in field notes. 





BLACK NODDY-Annoated List NECKER 

June 17-20,29,1923 
(Wetmore) June 17-19? About 100 pairs nesting in clefts in the rocks. 

July 26, 196J+ 
(Kridler) In addition, there were another 300 Hawaiian Noddy Tern nests found 
all containing eggs* 

Sept. 25; 1964 
(Filet, POBSP) 
one on egg. 

(Kridler) 

Actual count - 
Total population estimate 

none made 
250 

Population estimate of 300-400. 7 nests were found at Northwest Cape 
and these contained eggs to flying young. 

March 15, 1965 
(Banko, POBSP) Estimated total island population 

Breeding --7 nests for 20 seen. 
250 

(Kridler) Estimated population of 300. Of ten nests found on Northwest Cape 
which jwe .checked^ _6 ^contained _eggs?_ _and _qne _a _small _dqwny _chick_ 

Sept.10-11,1966 
(Kridler) ¥e only observed about 20 on the north slope near Ball Cave. There 
possibly could have been more in the holes in the cliffs on both sides of the 
island. No eggs or chicks were noted. 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimates 1000 +, eggs to young . ..(Notes) 

This species was con fined to the steep slopes where it was 
impossible to check their breeding status. No eggs or young were observed along the 
hgiher ridges and slopes. Population probably exceeds 1,000 birds. On Northwest 
Cape some birds on eggs and 1 half-grown chcick. 

Sept.15, 1967 
(Kridler) Observed approximately 150 in a flock on the extreme end of 

Northwest Cape. We were not able to find any eggs of nests. 



BLfE-GRAY NODDY Annoatated List NECKER 

June 17-20,29j1923 June 17-19: Common. Nesting season here father advanced as al1 

(Wetmore)_ you@g seem to be awing. This species frequents little caves and 
overhanging ledges and does not come out in the high open slopes. Many seem now to 
spend the day at sea and return to roost at night. At night fall they are common 
about camp but few are seen during the day. 

June 20 ; About 400 pairs. 
June 29 : No change 

July 26, 196k 
(Kridler) 
the western hill] 

■Sept. 257^96b 
(Fleet, POBSP) 

I estimated about 200 Blue-gray Noddies in this general area [that of 
some of -which -were on eggs. 

Total population estimate-I50 
eggs to immatures 

(Kridler) An estimated population of 500. Breeding phenology eggs to almost 
full grown young. Bo nests were counted in the time we had. 

March 15, 1965 
(Banko, FOBS?) Estimated total island estimate---100 

Breeding -- some with eggs 
*>- ■» 

(Kridler)_ Estimated 100 on the island. In the light of further trips these 
population estimates are considered to be very low because as many Fairy Terns 
many of these birds nest in holes in the cliff side. Only one egg was found and two 
of the birds were banded with band numbers 662-05707 (an adult female which had 
just liad an egg and was still wet) -- ( the cloaca was red and distended, the 
brood patch was present). No. 708 had a normal cloaca. However, It too had a brood 
patch. 

Sept.10-11, 1966 

(Kridler) Bo eggs or young were found.. They were sparsely distributed, 
over the cliffs of the island and here again Borthwest Cape was the favored place 
by this species. There was a decided increase of the population during the night. 

March 10, 1967 
(Hackman, POBSP) (Kept) Population estimate s several thousand - eggs to young. 

(Botes) Only a few eggs and several small chicks were found because 
this species nested along the clif^T walls in inaccessible areas. Couiidnt even begin 
to survey them in six hours. Population probably exceeds 2-3,000 birds. Most chcicks 
downy. 1 chick about 1 week from fledging. 

Sept. 15, 1967 
(Kridler*)__ Adults s Main islands 135, Borthwest Capes 119. One was found 

incubating an egg. These figures are considered to be a minimum 
because some of these birds nest on bth the north and south cliffs of the main islaad 
which are relatively inacessible. Hence we were not able to work these areas and 
obviously there are a number of [these] terns nesting here. 



LAYSAH ALBATROSS-Annotated List BECKER 

June 17-20, 1923 

(Wetmore) June 17-19 t Common on the points of the hills. Young are now 
almost grown and in many cases have lost a great deal of down on the head and neck. 
Others have the body covered with full plumage but the head and neck downy. Their 
wings are still undeveloped. Though the birds sit about as when younger they walk 
readily now and often stand with wings extended to catch the breeze. Adults are 
dancing still but not as steadily or regularly as last month. In one male that I 
skinned 1 noticed a few new feathers growing on the abdomen. Adults are as attentitve 
to them (the young) as ever and are feeding them regularly. The plumage on the back 
is beginning to appear worn. 

Adults often preen the head of the young, a caress that seems to be greatly 
enjoyed. The affection of these beautiful birds for their young is remarkable. 

The young at times regurgitate large pellets of squid beaks. 
June 20, 1923: 600 pairs estimated on the island. There is 

considerable mortaility among the grown young with no particular causes evident. 
I have seen about 75 nearly grown birds, dead during my stay here. 

June 29s 1923: Some of the young birds now have wings almost grown. 
They stand and wave them in the strong wind occasionally rising a few inches and 
supporting themselves in the air. I found two or three dead or nearly drowned down 
near the sea where they had fallen in attempting to fly. 

July 26, 196^- 

(Kridler) [On the top of the western hill] I found one adult Laysan Albatross 
and five immatures which had not reached flight stage. •... [On the top of Flagpole 
Hill] I found an additional 11 Laysan Albatrossed. •..« Scattered about this hill 
[Bow Hill] were another 35 immature Laysan Albatross, still not able to fly... 

On the east side ridge I found another 10 young Laysan Albatross ... 

Sept. 
(Fleet, POBSP) 

(Kridler) 

Mar cE T57~ ”19*35 
(Banko, POBSP) 

(Kridler) 

Hone mentioned in field notes 

Hone mentioned in field notes 

Estimated Island Total Population-1,650 
Breeding ( 1,100 nestlnvaddults, 550 chicks) 

Estimated population of 2,200 on* the island with approximately 550 
nests. All contained large chicks, 100 of which were banded. Ho. 
767-00201 through 300. 

Sept.10-11,1966 
(Kridler) 

March 10,1967 
(Hackman, POBSP) 

[Hone] recorded on the island but we did find one dead Laysan 
adult. 

(Kept) 600 adults, 200 young. ... (Hotes) About 600 birds with 150- 
200 nestlings to 1/2 grown. These birds were nesting mostly along 

the ridge but a few were also found on some of the rock shelves down the sides of the 
cliffs and slopes. Ho eggs were found. 



1AYSAL ALBATROSS -- Annotated List; MCCKER 

Sept.15? 1967 
(Kridler) Lone mentioned in field notes. 



GLAUCOUS- WINGED GULL EECKER Annotated List 

June l8? 1923 
(Wetmore, 1923) 

:(Ad Larus) t Body of one picked up by Grant on small freach. 



MOCKmGBIKD Annotated List HECKER 

Sept.15,1967 We all saw the mockingbird which flew up behind us on the south slope 
(Kridler) near the haxsxHi east base of Flagpole TTil ~l (?), before it flew out 

of sight around the rocks. Although we kept watch for it the rest of 
the day, we never saw it again. It was observed at a distance of about to yards. 
The autolight ( ) feathers on the long tail, the white wing patches, 
gray coloration, undulating si flight were all plainly seen and si distinctive. Several 
years ago Smithsonian personnel and Binion Amerson collected one on Tern Island, 
French Frigate Shoals. 



RED-TAILED TROPIiBIRD Annotated List BEiKER 

June 17-20,29,1923 
(Wetmore) _ June 17-19» Abundant, eggs and recently hatched young seen, 

June 20 s About 500 pairs. Some have fresh eggs now. The 
birds seek small cavities for nesting or several may (Rest?) long beneath a long 
over hanging ledge 8-20 feet apart. Occasionally both parents are found at the 
nest. Awkward and clumsy on the ground. 

June 29 ; Many now are shedding and renewing their rectrices. 

July 2$, 196k 
(Kridler) : There were 10 Red-tailed Tropicbird nests found which contained eggs 
to almost full grown young. 

■£&- — - — — - — 

Sept. 25-? 1964 
(Fleet. POBSP) Actual count - immatures - 25 

Adults-15 
Aerial count at itOO hours Total population estimate -125 

Baned---21 

Red-tailed Tropicbird threw up deep water (mullet?) fish 8 " long with head 
digested. 2n deep and 1 " wide. 

(Kridler) --getting good estimates of these birds is rather difficult because they 
can be found nesting in the holes on the aides of the inacessible cliffs, but we did 
record 25 imombuxes in their nests as well as 15 adults flying. A couple of nests 
contained eggs. 

March 15, 1965 
(Banko, POBSP) Bone mentioned in report. 

" \ Kr idler) Bone observed at any time. Last September we found birds nesting 
on this island. 

Sept.10-11,1966 
( Kr idler) Estimated at 100+ were using the island. 60 large young were found. 
One adult was found incubating an egg. There were 12 young also found about half¬ 
way up the north cliff in the valley between Bow and Summit Hills. Undoubtedly 
there were many more young on the island. 

March 10,1967 
(Hackman, POBSP) (Rept) Population estimates 15+ adults courting. (Botes) Saw only 

10 -15 birds in the air during the 6 hour visit. Bo nests or 
birds on the ground were observed by the party. These may have been well down the 
steep slopes where none of us ventured. 

Sept.15,1967 
Bot mentioned in field notes. 



SOOTY* STORM PETREL Annotated List -- EECKER 

June 17-20,29,1923 
(Wetmore) Lot mentioned in field notes. 

July 26, 196^ 
(Kridler) Rot mentioned in field notes. 

September 25,196^- 
.(Fleet, POBSP) 
(Kridler) 

Rot mentioned in report. 
Mot mentioned in field notes. 

March 15, 1965 
(Banko, POBSP) Estimated total island population-10 

(Kridler)_ 
about a week. 

1 found dead^ none seen alive 
One adult was found which was estimated to have been dead 

Sept.10-11, 1966 
(Kridler) hone mentioned in field notes. 

March 10, 1967 
(Hackman, POBSP) (kept) hone mentioned (Motes) Mone mentioned 

Sept.15,1967 
(Kridler) hone mentioned in field notes. None mentioned in field notes. 
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EMDERBURY DRAFT 2 REPTILES 

Two species of terrestrial reptiles occur on Enderbury and no other 

species have ever been recorded as occurring on the island. 

Sea turtles from about 20 pounds to adult size have frequently been 

<k 

seen feeding in shallow water over the reef, particularly on the east side. 

Turtles were found on the beach on several ocaasions and three dead turtles 

were found in the interior of the island. The tracks, left by the turtles 

before they died, seemed to indicate that they had become lost and had been 

unable to return to the sea. One of them had wandered at least a mile 

through the interior of the island, for much of the way over sharp coral 

rubble. 

Snake-eyed Skink (Cryptoblepharus poecidopleurus) 

Current Status: Abundant 

Population; This species was common on most parts of the island but was 

never found in the areas of coral rubble at the north end. When Bryan 

visited the island in MarchlJ24 he found "numerous” lizards, presumably this 

species. A large number of specimens haisbeen collected by POBSP personnel 

and deposited at the Smithsonian Institution. 
although 

This species is strictly diurnal while the gekko,/mainly nocturnal, 

is found hunting for food during the day inside the buildings. 

Mourning Gekko (Lepidodactylus lugubris) 

Current Status: Common 

Population: Although found most frequently around the bytidings gekkos are 

probably equally common in other areas but are less easily observed. Over 

30 specimens have been deposited with the Smithsonian Institution by POBSP 

personnel. 



ENDEBBURY DRAFT BIRDS 

POBSP has recorded 22 species from the islandfcf which five species (Christmas 

IsiShci Shean-rater, Ruddy Turnstone, Wandering Tattler, San- erling aid 

Crested Tern) are new records for the island. One additional s ecies 

(Phoenix Island Petrel) is recorded in the literature. Fourteen of the suecies have 0et 

Z^o 
•been recorded as breeding but* "three of "these ( Audubon *s Shearwater* Phoenix island. 

Petrify and Fairy Tern) don*t breed at eresent* 

The island is inhabited by large numbers of dirds but only one of the 

five common species is medium or sraL 1 sized. Several thousand Blue-faced 

Boobies* Red-footed Boobies* and Great Frigatebirds inhabit the island year around # 

andALesser Frigatebirds and Sooty Terns visits the island in great numbers 

to breed. 

The various expeditions idiich\have visited the island are .listed below and a b-r 

brief summary of their\:ontributions \to our knowledge of the avifauna is given. 

\ 

Wilkes((18Ijd) U.S. Explorkng Expedition. 

Beck 192 ip 

Schult 

Munro e(19 38-19 ifL: 

T\\p ^ 0 / 

;' 3 P6BSP ky 5, e, 7, < ' **» < A| £ V 

Cl n t* fH yg J oy «■» i O K 



Endwrbury Island DRAFT 5A/#> 

Specimens 

Wedge-tailed Shearwater 
Puff Inns paclficus 

«*****:*'.*> imuiiwieiwiwiiii m»in «»n»»«waw 
1 D fUSNM 3581^2 ' L. P> Schults ' Maty HO, 193° 
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FLORA AND VEGETATION OF NECKER ISLAND 

by Derral Herbst 

Department of Botany, University of Hawaii 

Necker Island, a small island of about 17 hectares, is located 

at 23° 34* N. lat., 164° 42' W. long. (1). It is a narrow, volcanic 

ridge with steep sides and a gently rounded top. The crest is divided 

into five moderately sloped hills, the highest at 92 meters. The 
0 

western end is separated from the main part of the island by a deeply 

cut divide less than a meter above the sea. The soil is coarse and 

gravelly and confined to benches or terraces formed by the differential 

erosion of less resistant lava. The rainfall was estimated by Palmer 

(14) at between 20 and 25 inches annually. Complete descriptions of 

the island and its history •are found in Palmer (14), Bryan (1), 

and King (9). 

Although numerous parties have stopped at the island, their visits 

were brief and few botanical collections were made.6 Archaeological 
e • 

sites and artifacts indicate that in some remote period Polynesians 

had frequented the island, perhaps using it as a religious sanctuary. 

However, at the time of its discovery by La Perouse in 1786, Necker 

was unknown to the Hawaiians, and there was no reference to it in their 

tradition (4). Although unable to land because of heavy seas, the 

discoverer made this observations ”It does not exhibit a single tree, 
3 o 

but there is a great deal of grass near the summit” (11). Both CAptain 

John Paty (15) and the annexation party (8) also noted the presence 

of the ”... patches of coarse grass.” Fisher (5) of the Albatross 

Expedition gives a slightly more detailed description of the vegetation «
• 
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HThe wider shelves of the island are sparsely covered with a flesh-stemmed, 

yellow-flowered portulaca (Portulaca lutea), and the summit is rather 

plentifully grown over with Chenopodium sandwicheum bushes, on which 

large colonies of Sula piscator and Fregata aquila were nesting at the 

time of our visit.Elschner (3) briefly mentions the vegetation as 

being ?,slight. . . and this... is found in higher, more flat parts of the 

island while the lower parts of the vertical walls and the- shore rocks 

are bare.” While he alludes to plant collections made--?,my time being 

limited I was unable to gather many plants on this island”--the 

disposition of the specimens is unknown. The first comprehensive 

botanical collections were made by Caum in 1923 and Christophersen in 

1924 during the ,fC,f and ,fE,? trips, respectively, of the Tanager 

Expedition (6,7). Their publication (2) concurs with all earlier 

observations in that the vegetation of Necker is described as sparse 

and inconspicuous. 

G. S. Judd, a forester, sowed seed of the following species of 

plants in the saddle between Flagpole and Summit Hills during the 1923 

expedition: Haematoxylum campechianum L., Thespesia populnea Sol., 

Casuarina equisetifolia L., Pritchardia pacifica Seem. & Wendl., 

Pritchardia sp., Livistonia australis Mort., and Lycopersicum esculentum 

Miller (2). Fortunately, none grew. 

Later collections were by Eugene Kridler in July, and Charles 

Long and J. W. Beardsley in September, 1964. 

0 

Through the courtesy of Eugene Kridler, manager of the refuge, 

and the Coast Guard, I was able to visit Necker Island on August 28-29, 

1968. 

p 
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In comparing past accounts of the vegetation, it appears that the 

& 

composition has remained fairly constant.over the years. Probably, 

t 

differences can be attributed to the amount of rainfall previous to 

the visit. The vegetation cover was sparse in August, 1968; at no 
' t : 

place were there dense stands of any species. Plants were restricted 

primarily to the top of the island, with some intermittently distributed 

on the natural terraces lower on the side. There were five species of 

vascular plants: —■ 

Panicum torridum. As would be expected, the amount and distribution 
mmmmmammmmmmmmmrnmmm . * urn ■■■ iiiaai■■ n i r. * W* 

of this annual grass hav^ varied more than those of the other four 

phanerogams. Christophersen and Caum (2) report that it was fairly 
•» .■ . < . * 

common on the north side of the main island in 1923, but one year later 

only two clumps were seen. In 1962 (10) small tufts were .found everywhere 

on the islandfs crest, while in 1968 the grass was found in moderate 
I ■ ' , , 

numbers only, and these primarily on Bowl Hill. The short growing 
8 

period, the rapid wearing of dead tufts by the sea birds and the 

ease by which the wind can disperse the densely vestured spikelets can 

explain the varied distribution patterns. 

Chenopodium oahuense. Since 1923, at least, it has been the most 

common plant on Necker. Christophersen and Caum list it as being 

^abundant on the sloping sides, but rare on the flat top.11 In 1968 

Chenopodium formed an almost pure stand in the saddle between Flagpole 

and Summit Hills; it was abundant on the portion east of this region, 

but somewhat less common on the tops of the hills than on the sloping 

sides and the saddle between them. It occurred in small amounts on 

the top of Flagpole Hill and was rare on both Annexation Hill and 

Northwest Cape. 
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Sesuvium portulacastrum. The Tanager Expedition members found 

this species growing within reach of the spray on the southern slopes 

of Annexation Hill. Although I noticed one or two isolated plants on 

the northeast side of Annexation Hill, near the top, the population-- 
■ t 

a sparse one--was limited primarily to the southern slope of the saddle 

between this and Flagpole Hill. 

Portulaca lutea. As on previous reports, Portulaca was common on 

the flat tops and ledges of the cliffs. Except for a rare Ch'enopodium 

shrub, it was the only plant growing on Northwest Cape--in cracks and 

in shallow pockets of soil. Some plants on the summit of Flagpole Hill 

appeared intermediate between P. lutea and P. oleracea. Long (12) cites 

a white form found by J. W. Beardsley; although I searched the same 

area, I was unable to find another; the disposition of the original 

collection is unknown. 
0 * 

Sesbania tomentosa. Christophersen and Caum observed a few plants 

along the top of the main part of the island. Kramer (10) concurs 

and adds that it !!seems to be holding its own quite well.?f . X found 

this shrub on the tops of all of the hills, except the Northwest Cape, 

and consider it more common than previous authors indicate. 

The following list comprises all known specimens of vascular 

. « • ■ 

plants collected from Necker Island. Three species--Fanicum torridum, 

Chenopodium oahuense and Sesbania tomentosa--are endemic to Hawaii, 

while the other two are widespread throughout the Pacific Islands. 

Lists of lichens from this, island may be found in Magnussen (13) 

Tsuda (16) lists marine algae. 

r 
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Specimens of the following are deposited in the B. P. Bishop 

Museum Herbarium (BISH), the Herbarium of the University of Hawaii 

(HAW) or the U. S. National Herbarium (USNH). 

Gramineae 
» 

* 

Panicum torridum Gaud. 

Caum 56 (BISH), Christophersen 10 (BISH), Kridler 3 (HAW), Long 
2445, 2450, 2455 (HAW). 

Chenopodiaceae 

Chenopodium oahuense (Meyen) Aellen 

C. sandwicheum Moq. f. microsperma Aellen 
Snyder (Albatross Expedition, see Fisher (5), Caum 58 (BISH), 
Christophersen 14 (BISH), Kridler 2, 5 (HAW), Long 2447, 2452, 
2454, 2458 (HAW). 

Aizoaceae 

Sesuvium portulacastrum L. 

Gaum 93 (BISH), Christophersen 12 (BISH), Long 2456 (HAW). 

Portulacaceae 

Portulaca lutea Sol. 

Gilbert (Albatross Expedition, USNH 594972) (USNH), Caum 59 (BISH), 
Christophersen 13 (BISH), Kridler 4 (HAW), Long 2457 (HAW). 

Leguminosae 

Sesbania tomentosa H. & A. 
--niL . Turn «m i 

Gilbert (USNH 594974) (USNH), Caum 57 (BISH), Christophersen 11 
(BISH), Kridler 1 (HAW), Long 2449, 2451, 2453, 2460 (HAW). 



* 

6 

ACKNOWLEDGEMENT 

' > 

I wish to express my appreciation to Dr. C. H. Lamoureux of the 

Botany Department, University of Hawaii, for his review of the manuscript 

* 

e 



BIBLIOGRAPHY 

Bryan, E. H., Jr. (1942). American Polynesia and the Hawaiian 

Chain. Tongg Publ. Co., Honolulu. 253 pp. 

Christophersen, E. and E. L. Caum. (1931). Vascular Plants of the 
t 

o 

Leeward Islands, Hawaii. B. P. Bishop Museum Bull. 81. 41 pp + 

16 plates. 

Elschner, C. (1915). The Leeward Islands of the Hawaiian Group - 

Contributions to the Knowledge of the Islands of Oceania. 

Reprinted from the Sunday Advertiser, Honolulu. 

Emory, K. P. (1928). Archaeology of Nihoa and Necker Islands. 

B. P. Bishop Museum Bull. 53. 124 pp + 23 plates. 
* 

Fisher, W. K. (1903). Birds of Laysan and the Leeward Islands, 

Hawaiian Group. U.S. Fish Comm. Bull. 23, part 3s 796-807 -f 

10 plates. 

Gregory, H. E. (1924). The Tanager Expedition. Ins Report of the 

Director for 1923. B. P. Bishop Museum Bull. 10s 19-24. 

__. (1925). The Tanager Expedition. Ins Report of the 

Director for 1924. B. P. Bishop Museum Bull. 21: 19-20. 

Hawaiian Star, Weekly Newspaper published during the years 1893- 

1900 (?). Honolulu, combined with the Star-Bulletin. May 31 

1894. 

King, P. N. (1965). Hawaii1s Part in Attempts to Build a Trans¬ 

pacific Cable, 1893-1898. Masterfs Thesis, U. of H„, 103 pp. 



« 

8 

10. Kramer, R. J. and J. W. Beardsley. (1962). Report of Observations 

made on Official Visit of the Division of Fish and Game, Dept. 
* 

of Land and Natural Resources, State of Hawaii, for the Dept. 

of Interior. Unpublished report on file in the Department of 
, * • • ■ » 

Land and Natural Resources, Fish and Game Division, Honolulu.■ 

11. La Perouse, J. F. G. de. (1799). A Voyage Around the World 

Performed in the Years 1785, 1786, 1787, and 1788 by the 

Boussale and Astrolabe, under the Command of J. F. G. de la 

Perouse. Translated from the French. Vol. I. London. 539 pp. 

12. Long, C. R. (1964). Unpublished Notes of Smithsonian Expedition, 

on file in Dept, of Botany, University of Hawaii. 

13. Magnussen, A. H. (1942). Lichens of Nihoa and Necker Islands. 

B. P. Bishop Museum Occas. Pap. XVII(2): 25-41. 

14. Palmer, H. S. (1927). Geology of Kaula, Nihoa, Necker, and Gardner 

Islands, and French Frigate Shoal. B. P. Bishop Museum Bull. 

35, 35 pp. + 3 plates. 

15. Paty, J. (1857). Journal of the Voyage in the Schooner Manuokawai 

in April and May, 1857, in both the original and official log. 

In Archives of Hawaii (extracts in Polynesia, Honolulu, 

6/6/1857 and Pacific Commercial Advertiser, Honolulu, 6/11/1857). 

16. Tsuda, R. T. (1966). Marine Benthic Algae from the Leeward Hawaiian 

Group. Atoll Research Bull. No. 115. 



w 

c^ ^v \o<2<^c'€^ M«f ^ Y^w^ 'v?^r Cvixr/) so vt^ v\ 

«*- <g* 16 c<v lJIi^Xc^'-Cn, b*o&^ -dLc&'f && ~ 

Sc^wso w« ^Jr 

<M & svuJLJU- ^ J^., W~ d-cMyo^r * 
VY>. UA^rC-4? , rL^ 

V. C^WWTU^j 

fyvwiv* - / fl Woe. 

^ .r« -A* ^ VA V 

"U V 

V*}*^ C«^wc2 

iw *w ~f "~ e“V W. 

S\\c^v- ^Sc^t &*4j 

/ 4 

/ f 

/ V- iLAxhf- 
\V 'VS- 

.ww 
,<\ - ' 

yM 

> 

— -j 

Cav> \e<»s<C ®~t 

*4 ecJtte^ X&W«x 

\p<2.CO*»s»«. "\fcs> > 
♦ 

fvov» ^ve 

fcAf’fcov^ 

r 
v 

& 
2Ht V ©OmA Co**®' 

x 
\V 

v^rsr 
\ 

Me ~<3jZP 

^ v'vWAO.V'iC W 

V\ W' -—i 

p2ay>. ®'*'*'** • 

c?-1** 

s? 

& 

X-^sXo-^aS. 

„ - Fa,W^, 

Ss^vA^v\\ V \\\W, 

ftt Cv w 

[J \fivjav & ^tAiVvl ”3 

v ^ 

;\ / 

lSOvA?\ 

I 'pt''*i^« 3 

*: / 

/ / f'^ 
A. *v P|VVC' 

?6.W^ ^ 4 \ 
Jp..~ ,/ 

..yw C^V^X ' * 
Jr 

I 

/ 

£XvV 

v4^ \^-£\s«V^wK^fe 

7 tA^w5l o . •» A-t> 
j 

► * x' 

__^ VA 

V-f Td^ti^v 

AvV^ 

, ^ - - (J W\^ VrV 
K^ww^=> 

V> V" 

i' "/” v w-'r v-^. 
C VQWl.XvVv^ WA7 

Cw v^\o -‘V \ vvV^VXintv\ t- 

CV-joc^^-^ ‘4>vA*t^i g 

^ £V\ f^W; 

Owv^T A€oNo^cA 



*»*,■*»*-—.j «gggr ■ ■ »«iBnnfaufi».iui’..' 

UWWW 

we-st Coue 

A'Jt,. -r-^ai-B ...afefc-^ ^ ~ i~fc- 



. proxies 

—DiKes 

Contour Interval * 

f 5eeps 

25 feet 



'\\e^vN-e's* \ 
% 

\ 
\ 

<^V~Vt^ CX\<L CK\\ VoV^iU 6CC^V> cAA w\os,\ <VW 

j&JSt. ^cashSL ■V&*NP> oac^^vuc OV. NJU> \s>W& v“**s'* 

1^. 0^--i&>e ^ve.« X^e \>e«tuv ^ont^vW_ w^eaAr A 

v (S»«a\ ^v-^Ss ;w \H*<» ■^ooVo‘^<,»X xX^a^wa£. 

^ve&N' \-.w^s\<2_ ( 

fe 

OW* s' 

..^aXa' . - ■ -,^j$~f; ~cr& : 

- :t ^A-’A■-■ »■«:"# 
; 

-. - -‘—• ' —*’ 

C*~<tA 3\o-^^ • &„•.«&. xWW^ ■*"*sX 

^-iov :■ XWoA (\ftHE^ <A~-\e&- ■ " -*«e--W^. >* 

o a »ft V t " r>_A _\\., vr^i!^w<e<&* \o c\dQOii-\N^ 
q v\V'-(^*, ova- CSX\\«£l^> 

--— .- -- 

* * * 

£,9ec^'<»- 
.OVWV^VJv] 

SKc 

I 

A 

-Wes, / n&. ^s» vjOesi>e Seeiv ov\ ^.cCe^A? 

\\^x\\\Sa€v^ o^ Vav^s ^cxc ^v.e„ vl^^awx ^evscvvwx^X . ~^\\e 

\& OCC^nT \HOs\ Oa u^An(Q. <^>\ 

\A»V<0 

A>Y* 

\^C^A\ O CCOU^VCjVAS. WvA\jfi<^ V !-><g w*> V vvc\ O'* \ O 0-\wu^ 

^VsSovWvaVi^ ) CeSoOOwC /O Wov^t^\>e€V\ Se<SkA _ _ 

CX.Vs.^L <X» ^\'OU:'-S> o^c Woo w \a V>€.esA Seev\ ov\ 
re a 4 v^,.r e c ^ .n ^ 

O \ e€Ol^x.«N 

^ C<._ocS^\oSAS* '^T^' ■•* NNv<£^5b» Vsd<2 . CN\ 

V>v^ <^C W:\%OvA | £X \‘VL€^ ^\<\vOt ^ oaVw&v ^v^mS «a V^C 

\ ^c. V o^'C \R>eL sXv<&ve . 9^povjk,^ o£r \ex\. J( 

ciOw^cSevcAtXv^ vv\ Sv^6 ■ ~\^ ^ ^^vvoSSe^-\ ox ^Nv^^s. c\v*o *Ws o w^ 

\ooV va <Slw £AA\e\e\ \^vV^\av^€sV v^a^ oX»o\jA ^qv>n^ ^et^s& 

'NVXVJi^ ^>«/*;> \ \ OV' ^OWA'.'sC^* V^S*VSO-ViV ov\ 

o Mc\-e\r (pccxes.vO’ASa. - OvV^vVX^/ VV^ , u*cx^ Sasw 

VjOO^^WU^ o\ov\<^ \>CC*.cNv Ova V^ooe-wWv' Ke^ ¥^G 3. Oo^Q. 

cV A^.vs'ee o^\i, ^oo,n\£1# Ov\ va.^ ^C<S ^\»«& 

\jj 4J>^2«r Sfc€© V\ lif:'',Vi \VV :&nw$ V^- vjO^A; ‘S-\«Q.e c^L ^,<2 

cAo^ncSv v\eav- Voviirf OkwA \^o WV<JN«. w«)sre s«e*\ NseocV \tW ■\W‘r 

; fi A v <?ac*^‘c A” 
A A_*x cAoLActjvVj —rrffC-As 

{Ve j c\\ ee,Ve.tH C§^v\V%^<€^» <xs 

\x^Ov* Ocms C^&c\v^ ^-v% cX\, V^ovX^aWs.V'' VO} KQ[<b^\ 

3 ^v\<9- Wk«u. Ox \xi^ 

^vjoA\^ x^ave. ^ro^w<Sl, ^le^’e^s-vi a v. Oosjfev^oi ua^<a ;v ^xs. 

W^VV^CMfhX 

. _ _ _ ___ 

\u^O €^cCLCxOC,C\v OV\S* VjJSXt^ Wil CXK ^A\x NoQCA,xfc% 

\'2»'^^.^ \C\(f,^ ewM^""ftj^fiL Vm,v«\\w- OAjjj^v <33fcJ VfeL ^coo.vsit 1\ieM^^\ 

wsovx^ vx>stx*^ cKoSevAfeol \Sa 

^ \^?4sr ^v\ V^Co1! . 3Zv\ V^ocs^ 

vw 
^.tx^sT ^v%ov^ 

■ 

^V\ «m- \ovO€v* 

i 



lA&tO^ ^ S“7(^H - \E>7 7 OS (. V2L 3^eWw\evvi=r) 

WcNfvg,"- ^ H ^ ^\vS.>Nv' sA3 \>0 t/v\-CW 

\£$k£7 (,^> ^ Vooo * V^ WVMk 

.VJO^~^A\V V C-Ovvsv\\ftv\ 

V^Cjo-nSIs* ~W\ ^ ^3^ hiN^as. AQ ^ OvvN^L ^m,S^nAqnJu\ 

Vyo \NoV<£-&- X\e \\tkcfi- -S»C^.\\ \ \'^p.'J|^S> Ol>'S— \^VC^3o\snaA-s^O^aw©^ 

\Xa<xX vA>-s Ijqu3 b>^V^> 0^» V*=^c\vv£tv cvc^nSm^> V\S>0. ) 

^cNv\vv\e^\V^> 1 ^\\^ ^^acv€^ Vw^ ^VaeeM ovv o^V 

\g> C^\£L*v^^ \«^ cwv^ \Va5\)«ev\ Ctowx^vuu^ 04 ^c^ 0^5^ , 

I 

_ i.__ ---*_. 

■ 

1 

Av<Af*. «s 

U<otokA V.b770G - 

\ V\oo< Oo, \^i(if3 WS^xNA 

\ 37790 ( 7a ^ec ^a v O) 

\ S S k Wi “ A £>% (# Q5 J^V3» S^eb^vsew^ y VA ova,., Ift fc ii 

I I 

__ _■ _ 



Phoenix Island Petre 
Pterodrooa alba 

Bed-tailed Tropicbird 
Phaethon rubrtcauda 

Blue-faced Booby 
Sula dectylatra 

saw*Itswm®rn&* <*»*' i»w^"iiiii g MW—1- 

Sawn Booby 
Sula leucogaster 

Bed-footed Booby 
Sula aula 

! USHH 15630 

ITSHM 40639 

USNM 40640 

Great Frlgatebird 
minor 

«*«**«■ 
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SaAaxhttry I«l«aA 

Hums maatafcir* 

Oolden Plover 
Pluvialla doglnloft 

glsurj^tftUjtA 9andplp*r 
Erolia actaaiiiata 

Grey-backed Dwra 
Sterna lunate 

Sooty Tern 
fuacata 

Blue-gray Noddy 
Brocelsterna eerulea 

draft 5/5/65 
P-5 

flpyiaga 

* 

US9M 558152 ' 1-F- Schultz f May 15, 1959 
I f 

t f 

U8NM 358156 ' L-F. Schultz ' May 16, 1959 
t 

- AMHH 205919 ' *-«. ; mrch 19, 1924 
4 

• XJSSM 495258 

"VSM 

9 * vem 558150 

i _ 

* UBHM 40590 
t 

* USKM 40391 
« 

* US»i 40656 
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* *f ' AMRH 205686 ' R»H. 
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<f ' AMSH 20588? 
cT ' USKM 358142 
9 ' AMNH 205688 

9 

Beck ' March 19, 19®4 

Beck 
Schultz 
Beck 

March 19, 1924 
May 17, 1959 
March 18, 1924 
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USNM 495742 

USKM 495745 
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Spec liners 
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1 
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* AMHH 205571 
f 

’ * t 
' AKHH 205572 
t 

' t 1 
’ AMKH 205894 
( 

' f 
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' mz 236970 
1 

' 9 I 
‘ MCE 236971 
f 

* ? 1 
’ UHNM 358141 
1 

Phoenix Ieland Petrel 
l 
e 

1 

Pterodroaa alba , 9 
« 

, USMN 358139 
♦ 

Red-tailed Tropicbird 
! 
1 

» 

Fhaethon rubrieauda , <* , USHM 189417 
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« 
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Brown Booby 
f 
* 

1 

s«i* imm&sz , T 
f 

, USHM 15650 

Red-footed Booby 
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Fregsta minor , , USHM 493921 
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? March 19, 1924 

R.H. Beck * 
1 

March 19, 1924 

R.H. Beck. 
* 
1 

March 19, 1924 

R.H. Beck 
* 
* March 19, 1924 

R.H. Beck ♦ 
\ 

March 19, 1924 

R.H. Beck 
1 

»* 
March 19, 1924 

R.H. Beck 
> 
* March 19, 1924 

R.H. Beck ♦ 
1 

March 19, 1924 

R.H. Beck 1 
March 19, 1924 

I 

L.P. Schultz ' May 18, 1939 
l 

I 

L.P. Schultz I May 19, 1939 
♦ 

♦ 

L.P. Schultz ) May 13, 1939 
I 

] US Gxpl. Expedition , 

Peale , 1847 i 
t » 
f f 

f * 

r * 



Enderbury 1 s I«-J 

. 

Draft Appendix 

Pacific Ocean Biological Survey Program Trips to Enderbury 
. 

/ 
Date Personnel 

—- - ;vl! '■ 

SIC 2 July 11-16, 1963 
/ 

Fred Sibley (Leadef), Peter Marshall, 
Mike Trevor / 

r 
J 

SIC 3 November 16-20, Fred Sibley (Leader), Roger Clapp 

1963 (Assistant Leader), David Bratley, 
Lawrence Huber. 

SIC 4 February 27 - Fred Sibley (Leader), Roger Clapp 
March 2, 1964 (Assistant Leader), Douglas Hackman, 

Lawrence Huber, Raymond Jillson 

SIC 5 July 14-17, Fred Sibley (Leader), Douglas Hackman 
1964 (Assistant Leader), Lawrence Huber, 

Peter Marshall, Douglas Gill, Robert 
Long (Botanist). 

SIC 6 November 9“12, Fred Sibley (Leader), Douglas Hackman 
1964 (Assistant Leader), Alan Anderson, 

Richard Merrill, Paul Woodward, Robert 
Long (Botanist). 

SIC 7 February 12-16^ Max Thompson (Leader), Douglas Hackman 
fyGS (Assistant leader), Lawrence Huber, 

Paul Woodward, Richard Merrill, 
Ralph Kirkpatrick. 

/ 
SIC 8 May 3Q- June 1, Fred Sibley (Leader), Robert Fleet (Assistant 

/ Leader), Lawrence Huber, Dennis Stadel, 
Robert Standen, Robert Long (Botanist). 



ikeoo 

3o o 
1500 

V 
X \ 

X h 'H 
& z ^ 3 

X 35 0 X 85.0 X 9-0,0 X %0' ° X 100.0 X WO, 0 X o ^ 

X 93-4 X £3.2 X O-'J-O X 100,0 X 73. i X 0 4.x V /'Z Jr \/ 
A 1 -A 9 A 

O 50'0 O /0<5. 0 0 60,7 0 33,3 rO 33^3 o 50- C) 50.0 q 

Qxn.% O /*>•<? 03®- X s\ %C*0 O ***» 0 15,3 X \ 9(5,7 /X O i," 7 w 
o \odO * 100.0 • 33. 3 0 100.0 • 53,3 •> g o. O • 73 • 106 , 6 

® Si* 1 * 00,0 , 27.7 15o,7 # s s*% . (.7.2 , 



3ERBURY ISLAND l.'XUii' T PIT:- tv: 
-i-i L Lj 

■n r\ t-.t 

)H«N BOOBY 



y 
En&erhury Islaad. DRAFT 

Wedge-tailed Shearwater 
Pttffinus me if ic us 

I'mimmiUinm-mmmr. -rninyii i.«frwgu ,v»*t**iK**mf'•+***. 

Audubon’s Shearwater 
Puffinus Iherainori 

t 

1 D 
i 
» 

i 
* 

1 # 
t 

f ct 

♦ 

4 «r 
t 
* cf 
» 

* cf 
I 

t 

I 

1 Cf 
I 

1 tf 

I 

1 cf' 
I 

» cf 
* 

t 
I 
f 

f 
I 
I 
# 
t 

t 

f 
* 

o* 

$ 

f 

f 

t 

tMlJ 
i 

i 

si 356142 1L. P. Schultz 1 my 20, 193$ 

’PM 39239 
f 

*m 39240 
t 

*AMR 205531 

f 
f 

* 
i 

cf ’BfflH 205544 

'BE® 

;M 2 48 

•MC2 236959 
I 

fjmm 205540 
1 

‘jot 205554 

1 

»A!®S 205555 
1 

205555 

i 
i 

i 
a R*B. 

JfiL. 

Beck 

*S. H. 
t 

’R.H, 
t 

mm 205541 *B.H. Beck 

’R.H. Beck 
i 

'R.H, Beck 
* 

*i.a. 
♦ 
’R.H. 

'R.H. 
1 

« 

’R.H. Beck 

'R.H. 
1 

’R.H, 
t 

•R.H, 
♦ 

Beck 

Beck 

'R.H, Beck 

If #%*- J3L Beck 

Beck 

March 19, 1924 

March 19* 1924 

’March 
¥ 
' $ ijWtfc wagjf-JiA 

’AMKB 205536 ’R.H. leek. ’March 1$, 1924 

March 19* 1924 

$ 

March 

March 

March 19* 1924 

Karon. 

* 

March 

March 

19, 1924 

19* 1924 

1$, 1924 
I 

•March 19* 1924 

19* 1924 

19* 1924 

March 

Mtach 

r 

f 

t 
1 

1 

* 

t 
i 

* 

* 
1 

t 
1 

r 

t 
i 
* 

f 
i 

1 

f 
t 
f 

* 

1 

1 

t 
t 
t 
t 
t 
i 
1 

f 
I 

t 

1 

t 
t 
1 

t 
1 

1 

* 



Phoenix Island. 

Bed-tailed Tropicbird 
Fhaethon rubricauda 

ELue-faced Booby 
Sula dactylatra 

Sula leueogaster 

Red-footed Booby 
Sula aula 

Great Frigatebird 
Fregata minor 

f 
t 

f 
t 
* 

t 

I 
I 
< 
I 
f 

i 

I 
f 
t 
♦ 
i 

I 
f 
I 
? 
r 
i 
i 
t 

f 

I 
t 
i 
i 
* 
* 

* 

# 
I 
i 
i 
r 

i 
I 
t 

f 
t 
t 

# 
» ef 

9 

cf 

d* 

* 

f ■ HSi 205557 R.H, 

7 
I 

f 

t 
t 
f 

f 
1 
( 
f 
f 
t 

t 
f 
* 

i 

I 
f 
I 
f 
I 
* 
t 
i 
* 
f 
f 
I 
r 

Mm 2055& 

AMI 205564 

.skeleton 

USHM 40639 
I 
t 
t 

USHM 493921 
USHM 493922 

I 
f 
i 
f 
I 
* 
t 
i 
f 
i 
* 
i 
t 

i 
t 
i 
f 

l 
* 
t 
f 

f 

» 

* i** 

‘4' iMkJ 

l » Aisr 

f ’ mz 236970 ’ e 

•* 

# 

R.H, 

R.H. 

jl^V y 

'<* Mm* 

1& 71* it * It* 

F. 

t 
i 
f 
t 
i 
r 

f 

t 

March 19 * 

LuP* Schultz 

t 
i 
i 
i 
r 
i 
i 

f 
i 

h,P* Schultz , May 13, 1939 

i 
i 

* 

r 

< 

t 
i 
t 

? 

t 
i 
i 

* 

i 

' i 

I 
7 

t 
? 

f 
* 
f 
* 
i 
I 
# 
I 
i 
I 
7 
I 

! 
f 
f 
* 

t 
i 
■t. 

t 
i 

k 
i 
i 
i 
i 
♦ 
? 
f 
f 
i 
i 
t 
i 
t 
f 
f 
I 

4 
i 
f 

-~aa4*fr.Tm» 



OPTIONAL FORM NO. 10 
MAY 1962 EDITION 
GSA FPMR (41 CFR) 101-11.6 

UNITED STATES GOVERNMENT 

Memorandum 
TO : Dr. Philip S. Humphrey date: August 3* 19^6 

Division of Birds 

FROM 

Smithsonian Oceanographic 
Sorting Center 

subject: Completion of bird-stomach contents sorting for POBSP 9 

The Sorting Center has finished sorting the stomach contents of 
samples from the second half of the Pacific Ocean Biological Survey 
Program (POBSP) 9 (257 birds, SOSC Reference No. 21l). 

Enclosed are Xerox copies of the original summary sheets, which 
were compiled from the working cards* Copies of the cards are also 
enclosed* 

Enclosures 

Buy US. Savings Bonds Regularly on the Payroll Savings Plan 
5010-108 
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A Susaary of Botanical Field work, Leevmrd Hawaiian 
Islands, / u 

1. Four hundred and Forty-on® sheets of vasculnr pleat# 
collected froo the Hawaiian Beeward Islands: Sure, Midway 
(Bast®rn Island), Baarl and Hermes Best (Southeast Island, 

. Heath Island, South Barth Island), Inaysaa, Lisin nslci, flecker, 
. Sihoa and French Frigate Shoals (Tern Island, Trig Island, 
Whale Island, and Hast Island.) 

3. I\f©tty—seven collection. of live materiel of Fortulaca, 
Euphorbia and Seauviun.. flies© cuttings have been planted by 
Dr. C. H. Lomoureux and are t m used fer a cytologies! s- 
rseusaj b. studies to ascertain the effect of environment ok 

‘ growth c raj ‘and c. a living reference collection. - 
especially of Farfeulac^ wh2& is in need of taxonomic study. 

Thirty-three general algae collections (l. Tsuda, collaborator) 

**' Twenty-two sand and soil sables (Dr. G. Baker end C. Steele, 
Xollaborators ). 

. X . .*;>T>-"‘V! - “r ^ 

5 # $ ✓ * __ ,y-five collections of taxonomic and cytolagieal Material 
\e following critical genera: Scaevola» Boerhsavia and 

i-Siliaca* 'ilaoaenad flower birds of Frit Chardin 
a1SS3nHi3S5HBiBBBa~ mmmtmsmasm 

U« -***®^sa*B|* and two feather collections (C. Steele, 
eollaboratl ‘ 

/ * if'f VB 1 I Vw*u •*.„£» --,<,.4* - *HMr V  ml mm, A JpfcA, 
0£f MttQfi iS'bfv ?%X%* 

8. Two-hundred and sixty 2x2 colored slides of native species 
ssaa the mgetstian, association# of all the islands visited. 

9« One collection of aaaofcoaical wterial of Sesbonla ap» 

10* Botes .and annotated of most of -the islands in the Hawsifen 

thorough single 
i,pr ihepedition 



Stretching 1,200 miles northwest into the Pa¬ 

cific are the tiny reefs, shoals, rocks and islands 

of Hawaii s leeward chain. 

The necklace of islands is inhabited almost 

exclusively by seals, turtles and thousands upon 

thousands of sea birds — all under the protec¬ 

tion of Federal law, 

This fall Star-Bulletin Chief Photographer 

)\ a even Roll accompanied officials of the U.S. 

Bureau of Snort Fisheries ami Wildlife and the 

State Fish and Game Division on an inspection 

lour of the islands. 0 

11 is colled ion of photographs are a unique— 
and exclusive—report of the islands and their 

*6populaliorW today. 

It 

Rising stark, black and naked from the deep blue of 
the Pacific, Gardner Pinnacles is perhaps the hardest to 
land on of all the islands of the National Wildlife Refuge. 

On five previous trips scientists were repelled by the 
raging surf. 

This time they landed on the southern slope of the larg¬ 
est rock to inspect the bird population and breeding- 
areas. Rut even that landing was not easy. As the Coast 
Guard boat surged up with a wave the wildlife officials 
would jump one by one onto the rocky ledge—with a 
four-foot long shark circling the waters nearby. 

Gardner Pinnacles are 583 miles northwest of Honolu¬ 
lu. The highest peak is 170 feet; the lowest is 90 feet. The 
largest of the two islands is about 600 feet long. 

Geologists estimate that the volcanic outcrop probably 
was once the size of Lanai. Wind and high seas have 
carved it down to a small rock, but submarine banks 
surround the pinnacles spreading outward from five to 12 
miles. 

At least 14 species of sea birds have been sighted on 
the pinnacles. About half of them nest there. * 

During this trip four Hawaiian Monk seals were seen 
sleeping in the sun. 

"only flowering plant found on the less sloping 
[ledges is Portuiaca, a low flat-looking plant with succu- 

__ives. 
The scientists made another discovery this time. The 

military had blasted off the top of one peak for a latitude 
and longitude sighting,, part of the Hiran system of tri¬ 
angulation and aid to navigation. 

Angered Wildlife officials noted that the military did 
receive permission from the U.S. Bureau of Sport Fish¬ 
eries and Wildlife to land briefly but not to use explo¬ 
sives or to scare the birds. 

AH the islands of the refuge are protected by Federal 
law to enable the animal life, many of whose species are 
endangered of extinction, to thrive. 

Entry is restricted to those who receive permission 
from the bureau, usually biologists who will help the gov¬ 
ernment in its attempt's at preservation. 

‘‘The military is our biggest problem,” said Eugene 
Kridler, regional head of the bureau and manager of the 
refuge. Other intruders are occasional fishermen.' 

The penalty for trespassing on the islands is six months 
in prison and/or $500 fine. Disturbing the birds and dis¬ 
turbing nesting areas can also bring stiff penalties. 

Gardner Pinnacles were discovered in 1820 by Captain 
Joseph Allenon of the American whaler Marco. 

Because his description of the pinnacles was not com¬ 
pletely accurate, others m ported “discovering” the is- 

i 

lands later. This accounts for the many names, including 
Man-of-War Rock and Pollard Rock, given the peaks. 

Sea birds are not the only inhabitants of the isolated 
pinnacles. Insects, including several varieties of spiders, 
earwigs, silverfish and centipedes, live among the loose 
rocks of the peaks. 

No archaeological remains have been found, which is 
no surprise to those who have braved a landing on the 
cliffs. 

• v v , ■ 

7/A 

n 
'u 0 

if res pft /v-f b 
L.Quubus o ® 

I he Coast.Guard ship Ironwood approaches Gard¬ 
ner Pinnacles looking for a landing spot in the rela¬ 
tively calm sea. she peaks are surrounded by a 
shelf rich in sea life extending five to 12 miles 
from the islands at a depth of about 17 to 20 
fathoms. 
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‘C.R.Long 
1964 

June 6, 1964 

SOIL SAMPLES: JUNE - JULY 1964 ATT TRIP 
Va\ wvvw vt-v 

L124 - 

L125 

i 

June 7; 

PaJjnyra Island 
(5) L123-L127 
L123*- 1 Under Messerschmidtia sp. in interior of island. Much 

of the ground is bare - beachrock conglomerate 
beneath thin soil layers. Fleurya sp. common. Sand 
Island. (0.5-2.5 in layer). 

2 Under Cocos sp. Ground littered with dead fronds. Also 
present in immediate area: v Messerschmidtia, Asplenium, 
and Pisonia. Home Inland. (0.5-2.5 in. layer.) 

3 Collected on causeway leading to radio towers, Paradise 
Island. Gravel layer in upper surface. (0.5- 2.5 in. layer). 

L126 - k Collected on Paradise Island under Cocos, dry surface 
(0.5-2.5 in. layer) 

L127 - 5 Collected on Kdula under Cocos - Messerschmidtia grove. 
Soil deepest in depressions in the elevated beachrock. 
Cynodon sp. vigorously rooted in these soil repositories. 
(0.5-2.5 in. layer) 

Palmyra Island 
(4) L128-L131 
L128 - 1 Under Hibiscus- Coccoloba on the northwest side of the 

runway. Cooper Island. One-half to three quarter Inch 
of litter. (0.5-2.5 in. layer.) 

L129 - 2 Cooper Island. Collected along the north side of the 
runway - open grassy area (l.-2. in. layer.) 

L130 - 2a As Ho. 2, but a surface sample (0-.5 in. layer.) 
3 Eastern Island. Pisonia - Pandanua forest, (l.-4.in.layer.) 

Surface coral pebbles. Color: a distinct reddish brown. 
Appears high in organic matter. 

L131 

rune 9> 19^ Washington Island 

(8)L132-KL39 
Site IV - West Bog near Te Motu, 

1 
2 

3 
4 
5 

West Bog near Te Motu, 

■a 
1137 - 1 . 

■ • 

i 

>1 
1138 - 2 

■ r! '• 

I L139 - 3 

June 11, 1964 

1 - ■ "• . 1 

. ; .. *. " • * ■ ' - ■!. 

\ 

. 

• . • . • 

Washington Island 
(38) L140-L177 
Site I collections I - XVII 
In Scirpus bog approx, one-half the distance to the entrance to 
the fresh water lagoon - on the south side of the canal and approx, 
seventy feet from the canal edge. 

Samples No. I - No. XVII (i - XVI represent 2 inch portions 
taken from the sampler.) 

... 

■ 

* collection numbers : soils - C. K. Long 

• & 
i 



• * 

C.R. Long 
19S+ "S' 

4* 

Summary of Botanical Field Work, June - July ATF, 1964 

Palmyra Island 

June 5, 1964 

Collections were made on Cooper Island, Kaula Island and 
•v 

Holei Island, and along the causeway connecting Aviation Island with Kaula 

Island. The specific areas covered were: south side of Cooper Island 

along west - east runway; the north - south causeway; the extreme east 

portion of Kaula and the west half of Holei Island. Photographs and soil 

samples taken. 

The following collection numbers were used: No. 1760 - 1784, 

C.R. Long. Assisted in banding red footed boobies. 

June 6, 1964 

Collections were made on Sand Island in the morning, and on 

Home, Paradise, Kaula and Cooper Islands in the afternoon. 
* 

The following collection numbers were used: Ho. 1785 - 1810, 

C.R. Long and D. Gill. 

June 7, 1964 

. Collections were made on Cooper, Aviation, Quail, Whippoorwill 

Eastern, Holei, and Bird Islands, and the causeway connecting Aviation Island 

to Kaula Island, Photographs and soil samples taken. 

The following collection numbers were used: No. l8ll - 1826, 

C.R. Long 

Washington Island 

June 9> 19^4 

Collection No. 1827 - 1844 C.R.Long, D.Gill, C.D. Hackman, and 

P.Marshall. Soil samples and photographs taken. 



KEY TO THE GENERA OF HAWAIIAN FERNS AND FERN ALLIES 

Irwin E. Lane 

\7 s to the species may be found in Robinson: Bulletin of the Torrey 
Tt 1 /■» 

aa.ti.oa 
O 1 

oz 

UIUD 39: 227-248; 567-601; ibidem 40: 193-228; ibidem 41: 51-59. Descrip- 
most species may be found in Hillebrand; Flora of the Hawaiian Islands. 

Bot 
tions 
Since 
longer considered to belong, a list of synonyms under which they may be found 
the older works is appended. 

many of the species are keyed and described in genera in which they are no 
1 
XU 

This key presupposes a knowledge of the ferns such as would be gained from a 
study of a general botany text. The following special definitions of terms are to 
be noted: Vernation is the position of the leaves in the bud, circinate if the 

the leaf unrolls JLLi cr 
o rowth. Valvate is opening like a door or lid. Indusium i, 

membrane which surrounds or covers the sorus or cluster of sporangia. Receptacle 
is a stem-like projection of tissue, surrounded by the tubular indusium in the 
Hymenophyilaceae, upon which the sporangia are borne. Articulate means jointed, or 
falling with a clean break. Alate means winged, with a thin strip of blade on one 
or both sides of a petiole or rachis. An areola is the mesh or space between the 
veins in a reticulate veination. 

1 - Spores produced in capsules on rhizomes, aquatic plants with fronds 
simple in plan (Salviniales) ..... 2 

1 - Spores borne upon some aerial part of the plant, if aquatic then 
fronds deeply dlsected ..... 3 

2 - Plants floating, tiny; leaves with entire or 2-lobed blades, 
folded in vernation (Salviniaceae) ... Azolia 

2 - Plants rooted in the mud; leaves 2-4 foliate, circinate 
in vernation (Marsiliaceae) ... Marsilia 

3 Sporangia borne in the axils of 
distant or form compact cones 

scale-like leaves which are either 
(Lycopodiales) .. 4 

3 - Sporangia not borne in the axils of scale-like leaves ... 6 

4 - Sterile leaves in four rows, of two distinct sizes on each branch, 
Heterosporous; sporangia of two kinds (Selaginellaceae)..... Selaginella 

4 - Sterile leaves spiral around the stem, of similar size or none, 
homosporous; sporangia all of one kind ....... 5 

5 - Sp orangia i-ceiled; stems with small or scale-like leaves,...Lycopodium 

5 - Sporangia 2- or 3-celled; stems apparently without leaves 
(Psilotaceae)..... Psilotum 

6 - Vernation erect or inclined; sporangia sessile and borne on a 
non-leaf-like branched or unbranched stalk, which may arise 
from a leaf (Ophioglossaceae) ....... 7 

6 - Vernation circinate; sporangia usually on stalks, or, if sessile, 
then appearing on the surfaces of leaves..................... 8 

r 



2 

7 - Leaf blade and sporophyll both ternateiy compound; veins not reticulate 
.* *. *...•••.•••••«••.Botrychium 

7 - Leaf blade simple; sporophyll a simple spike or rarely dichotomously 
branched, veins reticulate.*.«. Qphioglo spurn. 

S - Sporangia united into boat-shaped or circular structures 
(synangia) ; on short thick stalks or sessile, leaves 
triangular, with ’’stipules” (Marattiales).......• ••» Harattia 

8 - Sporangia separate from one another, usually on slender stems 
(sometimes otherwise) ; leaves without ’’stipules” at the 
base (Filicales) .••»•.»......... 9 

9 - Sterile leaves slender, wiry, non-leaf-like; sporangia not on margin, 
borne in short terminal spikes; on clayey banks at high altitudes 
(Schizaeaceae) .......... Schizaea 

9 - Sterile leaves leaf-like; sporangia scattered or in sori on the edges 
or under surfaces of leaf-like fronds ....• ••• iO 

10 - Leaves pseudo-dichotomous, usually with a bud between the 
paired divisions, giving the appearance of indefinite growth; 
sori with no indusium, small, circular (Gleicheniaceae) .••*.• 11 

10 - Leaves simple, pinnately divided, or ternateiy divided ......... 13 

11 - Fronds once-pinnate above the highest fork............• ••• i2 

11 - Fronds b ip innate above the last fork.....•••••••.• * • Hicriop ter is_ 

12- Lower veins of the leaf segments branched more than twice.••• Dicranopteris 

12- Lower veins of the leaf segments branched twice ..*. Sticherus 

13 - Fronds climbing, pinnate with pinnae ternate, sporangia large, single 
on margins of midified pinnules (Schizaeaceae) ..• •• Lygodium 

13 - Fronds not climbing, pinnae rarely ternate, sporangia small, clustered 
or in lines or over the surface... ^ 

14 - Indusium valvate or tubular (i.e, sorus or sori in a capsule or 
tubular-like covering).... 13 

14 - Indusium neither valvate nor tubular; indusium various or 
absent ......... 22 

15 - Indusium valvate, the outer valve formed by a teathery outgrowth 
from the margin of the leaf, dorsal upon the veins; tree ferns 
(Cyatheaceae) .......... • • • Cibotiurn. 

15 - Indusium tubular, not leathery; sori terminal on the veins.. 16 



17 

17 

1.9 

19 

23 

23 

23 

23 

27 

27 

- 3 - 

16 - Leaf blades more than one layer of cells thick* sporangia 
stalked* borne on side of the tube* annulus complete ....... Sphenomeris 

16 - Leaf blades one layer of cells thick* sporangia sessile* borne 
upon a receptacle* annulus incomplete (Hymenophyllaceae) 17 

Stipes and fronds hairy...............,..,... 18 

Stipes and fronds glabrous........... ....., 20 

18 * Terrestrial plants* rhizome erect, plants caespitose .... 19 

18 - Epiphyte, rhizomes elongate, creeping... Sphaeroceronium 

Rachis alate, stipe to 25 cm. long .....*.. Callistop ter is 

Rachis not alate, stipe ca 4-8 cm* long.... Trichomanes 

20 - Fronds orbicular, minute, less than 1 cm. in diameter...........Gonocormus 

20 - Fronds deltoid or lanceolate, at least 3-4 cm. long #t 21 

Indusium circular, inserted in pinnules, receptacle included...... Mecodium 

indusium tubular, free, receptacle long exserted......... Vandenboschia 

22 - Sporangia scattered over the under surface of the leaf blade 
in a uniform layer ... Elaphoglossum 

22 - Sporangia in definite sori ...... 23 

So~i marginal or submarginal..... 24 

Sori dorsal (i. e. on under surface of leaf)..,.............. 35 

24 - Indusium present.....25 

24 - Indusia absent; leaves grass-like; sporangia sunken in a 
marginal groove.   Vittaria 

- Indusia opening inward ..      29 

- Indusia opening outward.        26 

26 - Sori elongate.       Piellia 

26 - Sori circular ..    27 

- Pinnules articulate.     Nephrolepis 

- Pinnules not articulate .         28 

.28 - Blade of pinnules developed almost entirely on apical side of 
che midrib......... Lindsaea 

28 - Blade of pinnules developed on both sides of midrib........ Microlepia 

' 



30 29 - Sori on a continuous marginal vein 
t *1. 

29 - Sori on unconnected ends of* or on non-continuous marginal vein ..**••*•**•• 31 

30 - Xndusium single ....... Eteris 

30; - Indusiurn double .*•..««•••.. •«.•.. rteridium 

31 - Fertile leaves with whole margins inrolled.....34 

31 - Fertile leaves with only lobes inrolled, simulating Indusia..... 32 

32.- Leafstalks black, shining.....Adi an turn 

32 - Leafstalks brownish, dull • «......•. 33 

33 - Sori distinct, each in a depression between two lobes ............... Rypolepis 

33 - Sori crowded, not placed between lobes as above..... ? ter is • 

34 - Branch veins not connecting......* * • • Feiiaea 

34 - Branch veins connecting...♦     . Poryopteris 

35 - Indusiurn present...... *..... 

35 - Indusiurn absent «......36 

36 - Sporangia in definite sori .............. 38 

36 - Sporangia not in definite sori.............. 37 

37 - Fronds bearing yellow or white dust beneath • •••...• ••• Pi tyro gramma 

37 - Fronds not bearing yellow or white dust beneath Coniograrame 

38 - Fronds jointed to the rootstock (Polypodiaceae)........... 39 

38 - Fronds not jointed to the rootstock *................ ..42 

39 - Frond deltoid or pinnatifid...   40 

39 - Frond linear and entire (rarely dichotomous) ........    Pleopeltis 

40 - Fronds decompound ............. Polypodium 

40 - Fronds entire, pinnatifid, or lobed . ...............#.41 

41 - Areolae with simple included vein ..    Phiebodium 

41 - Areolae with trichotomously branched included vein Microsorium 

42 - Fronds entire subentire, or pinnatifid.  ..43 

42 - Fronds compound ....*.. 45 
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43 

43 

Fronds entire .... 

Fronds pinnatifid »»•*•»«*•»*»**•• 

Grammitis 

• 44 

45 

45 

44 ~ Sor i confluent at ap ex o 5 xr ond ^ ^ '€&*. rs 
\ 

44 - Sort separate or discrete .•••••••»*••« Amphoradeniura 

- Sori single on ultimate divisions , with clavate parapnyses* •#•••• Amp nor ad e n 1 urn 

- Sori numerous on ultimate divisions, without clavate paraphyses ....* • 46 

46 - Lowest veinlets of adjacent segments meet and unite below the 
Sinus ...Cyclesorus 

46 - Lowest veinlets of adjacent segments neither meet nor unite 47 

47 - Fronds tapered toward both ends, hairs simple, not articulate*.»«•*•••« nastrea 

47 - Fronds not tapering toward both ends, hairs jointed 5. Ctenitis 

48 - Sori elongate 

48 - Sori roundish or oval «*« 

49 - Veins anastomosing, with free included veinlets 

49 - Veins free • »«*»*»•».....• * 

57 

49 

50 

51 

50 - Fronds pinnatifid, texture thin membranous Tectaria 

50 - Fronds pinnate, texture coriaceous ...... Cyr~omium 

51 - Pinnules articulate, stipes not articulate ... Nepnroiepis 

51 - Pinnules and stipes not articulate ... 52 

52 - Lowest veinlets of adjacent segments meet and unite below the 
sinus.*..... Cyclosorus 

52 - Veinlets of adjacent segments neither meeting nor uniting 53 

55 - First basal nerve in pinnule on the apical side of the midrib. Polys tic hum 

53 - First basal nerve in pinnule on the basal side of the midrib...v 54 

54 - Fronds with articulate hairs .....Ctenicijs 

54 - Fronds paleate, glabrous or hairs not articulate 55 

55 - Minor axes decurrent on major axes . ... . . •nryopteris 

55 - Minor axes not decurrent on major axes *..... 56 

56 - Frond tapered at both ends ..... uasurea 

- Fronds oblong, scarcely narrowed above and below ♦ Cvstopteris_ 56 
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m sj •» 

57 - Veins free, sori oblique to midrib of leaflet ,..• 60 
I . - • - 

53 - Sori continuous .. 

58 - Sori interrupted 

59 - Plants without trunk, fronds pinnate, 8-18 inches long ... * *.Blechnum 

often over 18 inches long .. 

60 - Sori double or crossing vein .•. 

60 - Sori single, on one side of the vein.... Asplenium 

GENERIC SYNONYMY 

Adxantura •Cyclosorus 

Amphor ad enium 
Polypodium in part 

Aspidium in part 
Dryopteris in part 
Fhegopteris in part 

Asplenium 
Excluding presently recognized 

Athyrium 

Cyrtomium 
Aspidium in part 
Dryopteris in part 

Athyrium 
Asplenium in part 
Diplazium 

Phanerophlebia 

Cystopteris 
Filix 

Azolla Dicranopteris 

Blechnum 
Gleichenia in part 
Martensla in part 

Botrychium Diellia 

Callistop teris 
Trichomanes in part 

Lindsaya in part 
Excluding presently recognized 

Loxoscaphe t 

Ceratopteris Doodia 

Cibotium Doryopteris 

Coniogramme 
Gymnogramme 

Pteris in part 

Dryopteris 
Aspidium in part 

Ctenitis 
Aspidium in part 
Dryopteris in part 
Nephrodium in part 
Phegopferis in part 

Phegopteris 
Polystichum in part 
Excluding the presently recognized 

Ctenitis, Cyclosorus, Lastrea 
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~o ssum 

Achrostichum in part 

Gonocormu <U O 

x-s. xehomanes in part 

Granmltls 

1°lypodium in part 

Hicrlooter i g 

Dicranopteris in part 
Gleichenia in part 

censia in part 

Hypo lap j,q 

Phegopteris in part 

Lastrea 

Aspidium in part 
Dryopteris in part 

Lindsaea 

Lindsaya 
Odontoloma 

Loxoscaphp 

Diellia in part 
Lindsaya in part 

Lycopodium 

Ay godium 

Harattia 

Marsilia 

Hocodium 

Hymenophyiluia in part 

Hicrolepia 

Kicrosor iuTT> 

Polypodium in part 

Nephrolenf« 

Qphioglofifinm 

Ophioderma 

Pellaea. 

Pteris in part 

Phlebodinm 

Polypodium in part 

Pityrogr amma 
O 

oeropteris 

Pleopeltlfi 

Polypodium in part 

Polypodium 

Excluding presently recognized 
Ampnoradeniuxn 
Granmaitis 
Hicrosorium 
Phlebodium 
Pleopeltis 
Xiphopteris 

Polystic hum 

Aspidium in part 

Psilotum 

Pteridium 

Pteris 

S'chizostege 

Sadlerla 

Sehizaea - 

Selaginella 

Sphaeroceronium 

Hymenophy.llum in part 

Sphenop er is 

Odontosoria 

Sticheris 

Licranopteris in part 
Gleichenia in part 
Me^. c.ensia xn part 

Tectaria 

Aspidium in part 

Trichomanes 

Excluding presently recognized 
' Gallistopteris 

Gonocormus 
Vandenboschia 

v 

Vandenboschia 

Irichomlnes in part 

Vlttaria 

Xiphop ter la 

Polypodium in part 

■ 
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i,ter enters the lagoon primarily through the opening on the 

Jr 

nortl-uestora side of the reef and the boat channel on the south side. 

IBSES1 VLJjEER AML CLIMATE SECTION H1IRE 

1'outo.cjist-Island: lying, as its name implies, in the eouth- 

eaetern corner of the reef. Southeast is the largest island in the 
J 

atolls It is approximately 2600 feet long in an east-west direction^ 
« 

whdek included a lagoon area about 400 feet wide which nearly 

separates the smaller western portion from the remainder of the 

island® Excluding a large ledge of reef rock along its southern 

side* the island is about 1100 feet wide at its maximum. It has a 

total area of acres. The western section has a kidney-shaped 

central area about 700 by 400 feet which supports a spars© vege- 
* • 

tat ion of Solanum nelsonl. Tribnlus cistol&es. Bo erhavla dif fusa. 

Spy*/* 
and Coro no pus didymus. with several clumps olV^raCTostis variability; 

j\j 

near the center. Extending southeastward from the western portion, 

and curving around in front of the western side of the larg© eastern 

portion* is a low flat shelf of reef rock. This ledge is broken on 
» 

its southern side by many cuts into which the ocean moves* so that 

at high tide the outer portions of the ledge are nearly submerged. 

The interior of this ledge* toward the north and west* supports a 

thick growth of Saswium portulacastrum. 

The large eastern portion is about 1800 feet long in a north¬ 

east-southwest direction. The ©aslgbentral area is dominated by 

three tidal pools, caused by sea water seepage up through the island* 

and their influence on local vegetation. The area directly SU2>- 

rounding these pools^ 4a-41nn>^and extending to the west^ is entirely 

a •ff'W Z- $JUJi CK*mL 



:v.-.r^:r >, To the west of the low* wet area is a large flat area 

dominated by Coro no ms and on© patch of Cvnodon dactylon, the 

latter probably introduced. Surrounding* and further west of th© 

Cororoms area* is a steadily expanding area dominated by an intro¬ 

duced Braealca, This plant was evidentally introduced in late 1961 

or in 1962* as it was not noted in March 1961* and was common in 

February 1963* From this central* heavily-vegetated area out to the 

beaches is a relatively open coral sand and rubble region with 

patches of Solatium, Tyibulus, Boerhavia, and Sicyos hlspldus. The 

extent of these patches varies with and season, Solanum is 

especially dominant toward the southwestern side, Tribulus on the 

northern* and Sicyos toward the eastern tip. Several very stunted 

fa 

Scarvola taccada bushes grow along the margin between vegetated 

interior and pure sand beach on the southwestern and southern sides 

of this half® A narrow sand beach extends around most of the 

island* except along the lagoon and the rocky shelf. The island is 

presently being eroded at the extreme western end* where there is 

an almost vertical drop from the vegetated area to the water® 

There is a 15-foot high steel frame tower near the lagoon 

side of the eastern portion. This tower was built in 1961* but is 

each© of fresh water and C-rations is wired to the tower. Towards 

the middle of this section are two piles of rusting 55 gallon drums 

also left in 1961 and on the shore of the 

lagoon end of th© eastern portion is a steel tank about 20 feet 

long and 10 feet in diamter* apparently washed up on the island by 
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sever© storms* 

There is little available data on vegetative and physiographic 

changes on this* or any other, island of Pearl and Hermes Reef. 

Thera are apparently no notes from the wrecks in 1822* Brooks, in 

IJ59. says merely that “the largest islands are covered with 

coarse grass and trees14• Munro mentions an island “about a mile 

longs with some low vegetation" seen during his visit in 1891^ 

lha is presumably Southeast* of 

On April 26, 1923# Dr. Alexander Wetmore 

recorded in his field notes: “ The island is elongate, about 

900-1000 yards long by 500 yards wide, rising 15 feet above high 

water* Along the western portion the beach is of coral sand. 

Somewhat west of the center there is a tiny, irregular lagoon. A 

band of blackened and eroded limestone forms the southern shore 

here and extends out in a broad hook to the eastward. The island 

rises between 10 and 18 feet at the highest point. Two ridges are 

cohered with clumps of bunch^grass one to two feet tall and a | 

sprawling shrub with thick rounded hirsute leaves of grayish green 

color is abundant. There is a low spot with blackish soil on the 

©astern portion of the north side that evidenl^ly holds water after 

rains, it was now dry. Hear this we found remains of an old camp. 

Upright sticks had apparently been used to support shelters of 

canvas and some rubbish, iron cans etc. lay about, indications 

were that it was a camp of Japanese, perhaps from a wrecked sampan.® 

The physiography of the island has not changed significantly 

in the forty odd years since that description, but the vegetation 



has 1)002. almo st eliminated from th-ir©—aad ^»u 'titer 

: -~ - ir. f-ot; th~i mr.iT.Q cf'-t.hfr—^n44iMr-4<»**,','l'1'-4'"~'"rt 1 . 
• ■%»'*** 

trees on Southeast Island, and scattered seeds. Though no record 

remains of what seeds were scattered^ Dr. Wetmore has a list of 

tho species given the expedition "by the Territoxy ■ of Hawaii 

Department of Agriculture for planting on the Eeservation to 

replace %far"vego t destroyed, "by the rabbits# With the exception 

of Scaevola none of the species on this list are presently growing 

on Southeast Island. The sprawling shrub with leaves of grayish 

green may have been Hesserschfeidia argontea# A few dying plants 

of this species occur today on North Island# but none wore found 

elsewhere in the atoll in March 1965. The trees 

planted in 1923# as well as ±b-w ‘ planted 

in 1928^and ironwoods planted by the Navy on Southeast in 19&&I 

hay© all died; no trac©5of trees remain^. There is no sign of 

tho camp mentioned by Dr. Vetmore, though there are still traces 

of the brief stay of the mother-of-pearl oyster fisheries . Some 

rotting timbers, rusty corrugated roofing, and a pile of oyster 

shells are all that remain of the latter venture. It is possible 

that the major vegetation change occurred in 193^ when Georg© 

"an■fmA'n reported no live vegetation, only tall clumps of dead 

bunchgrass,after a severe storm. The 1963 planting of ironwoods 

was in violation of the regugc£ and those trees which had not 

5W- 
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already died were removed in 1964. Wood&ide and Kramer report *J 

the introduction of foxtail grass (Setaria verticillata) in March 

1961, and this species was reintroduced with the ironwoods in 

‘19-63;, hut does not seem to he taking hold on Southeast, The 

has spread considerably in the 

CLfgeoU** 

past two years, even though it but one annual growing cycle* 

Areas colonized by this plant appear to be prefered nesting sites 

for the Laysan Albatross. 
« 

Humphrey Island: Listed on the hydrographic chart of -Pearl 

and Hermes Reef for 1937 as a sand bar awash at high tide, this 

7 
island has assumed permanent' dimensions in recent years, and has 

been named for Dr. Philip S. Humphrey, Director 

racific Ocean Biological Survey Program. Though less than 200 

feet wide it is presently about 1100 feet long in a north-south 

direction. The long low sand spit at its southern end appears to 

be extending itself southward and in a curve to the west. Three 

small, disconnected sand bars, presently just above high tide level, 

extend the length of the island another 500 feet. Six to eight 

hundred feet vest of the island is another series of sand bars 

which has not quite broken the surface of the water, but obser¬ 

vations i-t&ctnd- for over two years indicate that the area is 

building at present. A central portion of the main 

island, about 400 feet long, rises six to ten feet above sea level, 

and supports a meager growth of Lepturus repens. Boerhavia diffusa. 
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Horth Island: This polyvog-shaped island'lies in the north- 

extern corner of the reef, approximately 10 niles from Southeast. 

It and Humphrey Island constitute the only land within the reef 

not lying along the southern margin of the atoll. The body of the 

island is ahout 1000 feet long in a north-south direction, and 

800 feet wide. The tail, stretching to the south, is another 1000 

feet in length. Theft central, shorter portion of the tailyis 

raised to a height of about five feet above sea level, and is com¬ 

posed primarily of coral rubble with small scattered Lepldfim 

owahiense plants. The body of the island has a steepnarrow beach 

on its east, north, and west sides, ■e®4-the» ruaer southward into 

the tail. The center of vegetated area of the body is primarily 

Sicvos hisoidus. while the northern portion is chiefly Solanum 

•i'he remainder of the vegetated area is a mixture of 

Solaaua. Sicvos. Tnbulus, Boerhavia. and Lepidlua. The latter 

grows among the coral rubble which extends from the densely vege¬ 

tated interior out to the beach strand. There is a patch of 

Eraa-rostis vaniabills, afeout 100 by 200 feet at the northeastern 

, ~~-- 
side of the island. Several stunted ajgentea trees 

^row along the southwestern edge of the body, and out onto the base 

of the tail, but in March 19*5 they all appeared to bevdead. 

nelsoni. 

In March 1913.George Willett mentions that the island was 

", As Worth has very “topped with a scanty growth of tough grasses 

little bunchgrass at present, the vine-species how dominating the 

flora4 it appears that this island has undergone the same type of 

cw„ngft as recorded for Southeast and Orass. 
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There are 

rotting timbers along the west side e-£-4h<>-bw^ e and a few 

Pilings to the southeast of the island, which were probably left 

by the pearl oyster fisheries in the late 1920's. 

Grass Island: Located midway along the southern reef, Grass 

is about 1800 feet long in an east-west direction, and only 400 

feat wide at its widest point where a slight peninsula 
o^v o-V - 

southward at the extreme western enSl, The western end is presently 
» 

being eroded by the sea so that there is a vertical-drop of five 

feet from the vegetated area to the water}1 

Only a portion of the western endless than 700 feet long* 
f"* "*l 

in an east-west direction is vegetated. The dominant plant’ species 

is Solanum nelson!, which grows in a dense mat to a height of about 

a foot in the central 400 feet of this area. Between the Solanum 

and open beach is a sparsely vegetated area containing Leptu£us, 

Trlbulus. Boerhavla and Solanum. Small plants of the first three 

species are scattered in the coral rubble of the western portion, 

but not on the beach sand. The rest of the island is composed of 

coarse to fine sand, with an area of coral rubble in the center oz 

the eastern portion. A spur of reef rock curves westward off the 

eastern tip of the island® 

In 1923 Dr. Wetmore, who named this island, recorMd in his 

field notes, "It is about 450 yards long by 100 yards wide, 15 feet 

high, surrounded by a beach of coral sand.* The crest of the island 

was covered with bunch grass^with a few of the shrubs recorded on 

Southeast Island. A direct comparison of photographs is poesible 
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evaluate the vegetative changes that have occured. In April 
» .A f ' 

1923 the island was dominated by .Eragrostls varjabAl.iai a* its 

?n March 1965 the vegetated area was a lush mat of Sp.Ia.mna 
r-Jl , *-J •!*> ^ ^ **** 

7 

a JL t*i 

on5, with, only a few scattered clumps of Eragrostis remaining at 

tho: western end* The change in vegetation has brought about a 

change in the nesting colony compostion as well, for in April 19*3 

^re^ata was not breeding on Grass, and in March 19&5 there were 
ijlTiiiiI I ' ■■■'ll' '■* —1 "* ^ 

300 to 350 "birds roosting on the island and 75 to 100 nests with 

eggs. 

Seal Island: 
C &tc , , , 

This islet 2wns roughly east and vest, the 

distance along the axis "being about lhOO feet. The islet is about. 

300 feet wide at its widest point, The eastern half is made up of 

coral rubble and sand, with rocky lodges and reef sections on the 

southern side. The entire area is broken by numerous tidal pools 

and cuts in the rock. The»tidal sons on the northern side of this 

section is of fine sand, v^4eh-^pa^ea^ly-«hang©©-&hap®--^B,«^uaa41y 

r. ft £ - anii-mrrfin t.a. A fairly solid ledge of 

rock runs in a northeast-southwest direction across the eastern 

half. The western section has a wide, sandy beach on its south 

sides a narrow, coarse coral rubble beach on its north side, and 

oint at the western end, made of coarse coral rubble and sand. m v 

T 

A/hich curves to the north.^ Portions of the rocky ledge which 

originates on the eastern half extend across most of the western 

side, but dq. not connect with the beach. 

An area of about $00 feet in the western half is raised to 

about six feet above sea level, this being the highest elevation 

of the island. This area, less than 150 feet wide, supports most 

I h 



„ rotation of the island. It contains a central portion of 

primarily Sieves hl.pldn.. Soisaa S«iS2Si. “d SSSSIH2 variabillt 

Botrooa this densely vegetated c&ntral coro and the beach rabbi. 1. 

. transition rone of i,« lUteUtt. 2**^ UOm. 

. and Wr.r~.tl. variably. growth of the first thro, species 

extend, to son. extent out among the bead, rubble. Coral rubble 

gradually blend, with fine sand .blob continues into the inter¬ 

nal zone. One clump of ^ranthe. .plendeno grow, at the ea.t.m 

end of thl. raised rogetatcd area. Snail plant, of SoffitiS! IMi2r 

VOA. P»'^?^th£'’£^ledgee of the ea.tern half. 
lacastrum grow scattered on the rociqr xeogee e 

in 1923.; thl. island. aleo named by Dr. »etmore. «ns -elongate, 

10 yards long by 300 yard. wide, rising 15 feet above high tide. 

1th a beach of eoral .and and a point of line.tone rock in the ea.t 

lie creat vas covered with the bunch gras, with much of the grayish 

» 

leaved shrub •2 

Kitten Island! lying one-half to three-foorth. of a mile ,v 

northwest of Seal, littery is a low sand and coral rubble pancake e 

. with no vegetation. Its longeet north-south and east-west axeu 

arc about 1100 feet. The islanded. roughly triangular in ehape, 

except that the eastern side a »«rl6« of Irregular. 

and fluotuatiugi^t the. »»theast.rn corner jf <*• 

• - gn rl® of a neninsula. The northwesterly beach isu triangle is more ol a peniubuj. • . \.t 

Jivd- -^2- W* . 'rtvft°^oea level, and the 
greatest in height, being about five feet above sea level, ana 

interior, southern, and eastern portions of the island are just 

barely above sea level. Tidal marks on the island indicate that 
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...ter from heavy seas is occasionally washed several hundred feet 

oato the island from all directions. This probably accounts for 

-he lack of vegetation^) however.moth species of albatross and the 

- • . .... f* tu Q*- 
Blue-faced Booby nest in small numbers on the island. 

This island did not exist in 1923 when Dr. Vetmore visited the 

atoll,, but is listed on the Hydrographic Office chart for 1937. 

3ird4 Sand, and Planetree Islands: These islets, though rela- 
j 

tively constant in position, are continually-changing sand spits 

located along the southern reef between Southeast and Grass Islands. 

•) Ibey are nowhere wider than 100 feet, and vary in length, depending 

on winds and tide, from five ’to fifteen hundred feet in an east- 
o, 

vast direction. They support no vegetation^, bpdt are occasionally j 

used by nesting Black-footed Albatross and Blue-faced Booby, and as 

hauling grounds for seals# 

The shifting, splitting, and reforming of sand spits along the 

southern reef probably accounts for the twelve islets reported for 
V 

M©ari and HeiSnes Beef in 185§4 ft ia quite certain that the 
*<• 

U.S.S. Lackawanna**in 1867 war a--an. osA^i-&srxr£— 

the western islands of Seal and Grass named by Dr. Wetmore in 1923* 

was _ , 
___ (There 4-s information on the vegetation of **earl and 

7 
Hermes Reef prior to 1963. The Tanager Expedition collected 6ome 

specimens in 1923.^ At this time the vegetation of Southeast Island 

was reported as consisting of six species. Eragrostis variabilis 

and I ipturus reuens were distributed indesc-Mjainately on the island 

Sesuvium ■portulacafetrum grew on the reef rock areas and in the 

muddy flats around the ponds at the eastern end of the island. 

£>0 
A- 



Boerb'ivia oiffusa was listed as present, but not abundant, and 

Tribulus cistoides as present. A few plants of Sleeps, h^spldus 

were found. Achvrantb.es splendens is not reported, nor is Scaevola. 

I 

One seed each of Mucuna vigantea and M. urens, were found on the 

beaches, in o 1926 paper^by S. H. Bryan mentions two grasses, 

snvium. Tribulus. and three herbs; this data is probably from 

the Manager reports. Galtsoff (1933) identified two species of 

algae from the lagoon, Halimeda and Cpdium. The latter is fre¬ 

quently used as food by sea turtles. This paper also mentions that 

Casviarina and Cocos were planted on Southeast Island in 1928 and 

1929, but that the latter were dead or dying by 1930* ^h® &est 

report of the vegetation of Pearl and Hermes was in 1961 when the 

Hawaiian Pish and Game Commission reported the introduction of 

Setaria verticillata on Southeast Island. 

In 1963 the Survey recorded 17 species from Southeast Island. 

Both Tribulus and Boerhavia grew widely scattered over most of the 

island, and Solanum nelsoni occurred in scattered clumps, while 

Solanum nigrum grew only locally among the bunchgrass on the eastern 

portion. Small clumps of Slc.vos hispldus were widespread, fre¬ 

quently in association with bunchgrass* *£sca®h@®>a 

Trr*.—prio&rily around tb.© ponds o"f th.6 s&stom portion 

and along the lagoon side of the western portion at the edge of the 

reef rock. Coronopus dldvmus was common west of the ponds, and on 

the western portion, rortulaca lutea grew among the bunchgrass 

west of the ponds, and on the western portion, and Sosuvium. 

p^rjtnlacastrum was abundant around the ponds and on the large reef 
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shelf south of the western portion. One stand of Gy no don 

dactylon, measuring about 20 by $0 feet, occurred west of the 

ponds. There were many scattered patch' s of herturus repens, chiefly 

closer to the beach than th e b unehgpa a and one clump of Setaria 

verticillata was found among the buncngrass. hep&dium owafhiense 

was abundant on the western portion. A few stunted Scaevola 

taccada ousneo ^rew around the soutnern edges of the eastern portion, 

allium' plants growing; in a garbage heap were destroyed, and one 

introduced olant of ^onchus was noted* The most significant floral 

change since 1961 was the introduction of Brassica Co.** pc* Wi« 

w* hich now dominated a large portion of the western end of the 

east* rn portion. 

There is less information on the remaining islets in the atoll. 

There were sandspits reported between Southeast and Grass in 1923; 

several still existed there in 1963, but had no vegetation. The 

sand bar awash at high tide reported south of ITorth Island on the 

1937 charts had several clumps of on it and an elevation . 
K<x/'«*A-w “""X** BJUac TA i_, » <s^euC4 { 

of five to six feet above sea level in 1963* An additional sand- 

spit between Bird and Sand was named Planetree by the Coast Guard 

buoy tender of that name while on a visit in 196--, 

Bryan lists eleven species for north Island in 1923, and 

Christopherson and Caum state that Caoparis sandwichiana and 

Achyranthes splendens were present in that year. In 1963 its 

vegetation was similar to that of Southeast, but no detailed list 

--— 1 p[ Shy VW1> 



vegetation of Grass Island,, in 1923, was ddainatod by 

var lab ills which was restricted to the central parts of 

the island. Lantnrug, repens grew in a fringe around this, and two 
i 

slants of Acterranthes splendent? were found. Bqerhayla and Tylbu^ug, 

^rs present, hut not abundant, and LepIdling Qv.fflM.eDSQ, though 

presenta was rare. A few small Scaevpla hushes were present, and 

Solamm nelsonl T^^sanefisajwaa present though not abundant. 

Bv the time Grass was revisited in 1963 the interior had become a 

dense mat of Solarium nelsoni* , hep turns formed a thick cover on 

the west end of the vegetated area, Lepidium was found along the 

southern side of the island, and Splanum nte was common* Twenty 

to thirty clumps of Bragrostis were found, and Bgeyhavla and TribrQ.ua 

were widespread® Scattered clumps of Setaria vertlq^llata were 

noted* There were no longer any plants of Scaevola or Adyyyanthe.s® 

la 1965 the Setaria was not found, and the number of 

clumps had been reduced to lb* ^ 

Xa 1923 species of plants recorded/ Both 

Eragro.stis and Lepturus were distributed indiscriminately» and 

Achvranth.es was common* Boerhavla. and Trlbulus were present* 

Large flourishing plants of Sicyps hiepldus grew on the eastern 

half of the high end, and Solanum nelson! was present though not 

abundant* hspldium. though present, was rare® ^.gjjgiSSL 

wan common on the raised reef and low wet flats of the eastern 

portion, and Capparls was scattered over much of the 

island except for beach and reef portions* A few small Scaevpla 

bushes were present. The same SL species were present when the 
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Kisland was surveyed in 1963# Only one clump of Camparis and on© 

Seaevola bush were found. Tribulus and Boerhavia were widespread, 

'and Lepidium common in the transition zone from bunchgrass to beach. 

There were 40 to 50 clumps of Eragrostisland Lepturus was common. 

Solanum nelson! was also common, and Sigvos was present. Sesuvium 

still occurred on the rocky and wet areas of the eastern portion. 

About five plants of Achyranthes were noted. 

Eittery Island was not present when the Tanager Expedition 

Visited the atoll in 1923, but. appears on the nautical chart's for 

1937* *2he first reference to the island is by Survey personnel, 

and it has had no vegetation since at least 1963* 

Pearl and Hermes Beef has been visited by scientific personnel 

14 time8, beginning with George Willetts stop on North Island in 

1913® Elschner (1915) made geological observations, Pietschmann 

(1930/32**38) sasd^marine observations, Galtsoff (1933) hydro- 

graphic and marine observations, and the Vanderbilt Expedition -£±$53n) 

collected fish. Thus prior to the first Survey visit in early 19&3 

the only ornithological observations had been 

made by Willett on North only, on Southeast, 
and 

Seal and Crass in 1923,VWoodside and Kramer, who spent an hour and 

a half on Southeast in March 1961. 

Survey personnel have visited the atoll seven times since 

early 1963» and there are population estimates and breeding biology 

notes from each of these trips. In the following species accounts 

reference for population estimates and notes will be given by 

t 

f 

1 

only, and the render is referred to Table "HL for the exact dates 

w mr * 
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personnel making each.survey. To simplify the text nss®<> 

i&\cV vs\*.«£2 *^<a.wi«h 

counts for each ielaad have been omitted,^ and are to he found in 

Table® >, <■, In addition, unless a figure is 

srVr^jcAr s*. 

stated to he an actual count, all population figures are estimates. 

’*****<?*. 
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Pearl and Hermes Reef 
* 

All six islands which support breeding populations 01 birds 

were visited. Camps were set up on Southeast Island, North Island, 

and Grass Island for various lengths of time. No landing made on 

2irg island or Sand Island but these were viewed at close range. A 

large, sparsely vegetated, island just south of North Island has Deen 

designated as South North Island in tne report. It is shown on 

H. 0. Chart' 4175 as sand awash at frigh water. 

Complete plant collections were made from all islands* Not 

all of theue have been identified but Table 4 gives the distrioution 

in the atoll with unknown plants being.designated by number. There is 

no vegetation on Bird, Sand, or Kittery Islands. South North Island is 

soarsely vegetated. Southeast, North Seal, and Grass Islands have a 

good cover of plants. 
% 

7428 individuals of 14 species were banded on six islands in 

the atoll. Table 5 gives a breakdown of this information by species and 

island. 

Estimates were made of the birds on all islands and counts 

were made of nest and eggs where possible. Bird Island and Sand 

Island serve only as roosting sites for Common Noddies anu boobies. 

Table" 6 presents this information by species and island. 

Turtles were present on all islands, but there was no evi** 

dence of egg laying. 

Seals were present on all islands and most common on Nortn 

Island and Scrath North Island. Young seals were seen only on these last 

two islands. Seal tags recovered indicated considerable movement of 

seals within the atoll. 
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A mortality rate of about 1 % per day was observed on Southeast 

Island among Laysan Albatross young. No mortality was observed on 

North Island or Grass Island which also have large populations of 

Albatrosses. The major mortality factor in the Black-footed Albatross 

population was sharks. Almost any bird sitting on the water for more 

than 5 minutes would be eaten. 



Vegetation of Pearl and Hermes Reef 

South¬ 
east 

Tribuius cistoides EX 

Unidentified crucifer #2 X 

Boerhaavia diffusa X 

Solanum nelsonii X 

Erayrostis variabilis X 

Leuturns repens X 
 , -• »l * III-1 

Sicyos hisnidus X 

* 

Sesuvium portulacastrum X 

Plant 8—lettuce like X 

Unidentified portulaca #9X 

Cynodon dactylon X 

Plant 11—nightshade X 

Setaria vetlcillata X 

Scaevola frutescens X 

Lenidium owaihiense X 

Sonchus sp? X 

Achyranthes splendens 

N 

Messerschmidia argentea 

Capparis soinosa 
1 - .. - .i.n.*.—— ill ■ HIM 

South 
North 

X 

X X X 

X X 

X • X 

X 

X 

X x 

X x 

X X 

X 

Grass 

X 

X 

X 

X 

X 

X 

X 

X 





Vascular Plants 

Twenty-one species of vascular plants, representing 15 families, have 

been recorded from Pearl and Hermes Reef. The following discussion of the 

flora, by island, is based on all previous botanical accounts, as well as 

the data of the POBSP. Wherever plant 'associations are discussed the species 
' \ 

are listed in the order of decreasing abundance. 

* 

Gramineae 

Cynodon dactylon (L.) Pers. Specimens only from Southeast Island. 

Lamoureux s.n. (XJH); Sibley 10 (USHM); Young 115 (UH). 

Eragrostis variabilis (Gaud.) Steud. Specimens from Southeast,, Grass 

and North islands. Caum 38, 45,(BISH); Lamoureux s.n. (UH)} 

Sibley 5 (USNM); Young 105, 122 (UH); Long 2272,. 2285, 2313 (UH). 
• » 

Lepturus repens (Frost.) R. Br. Specimens from Grass, Humphrey, Worth 

' and Southeast islands. Caum 39/ ^6 (BISH) as L. repens var. subulatus 

Fosb.j Lamoureux s.n. (TJH)j Young 110, 128 (UH)j Long 2270 (appears 

to be var. subulatus Fosb.), 2273> 2274, 2277/ 2279/ 2292, 2293/ 2302, 

2311, 2312 (UH). 
\ 

Setaria verticellata (L.) Beauv. Specimens only from Southeast Island 

Lamoureux s.n. (BISH)j Sibley 12 (USNM)j Young 109 (UH)j Long 2269 (UH). 

Casuarinaceae 

Casuarina equisetifolia L. Specimen only from Southeast Island. Young 

120 (UH). 

Amaranthaceae 

Achyranthes splendens var. reflexa Hbd. Specimens from Grass and Worth 

Islands. Caum 50 (BISH)j Wilder 3 (BISH)} Lamoureux s.n. (UH); Long 

2298 (T3H). 

£ 

' 

. 
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Nyctaginaceae 

Boerhavia diffusa L. Specimens from Southeast* Grass* North and Humphrey 
* i 

islands. Caum 40,41,47,48 (BISH); Galtsoff s.n. (USNM); Lamoureux 

s.n. (UH)j Sibley 3 (USM); Young 98, 130 (UH)j Long 2271,. 2291, 

2295, 2306,. 2307, 2310 (UH). - 

Aizoaceae 
/ 

Sesuvium portuiacastrum L. Specimens from Southeast and Seal islands* 

Caum 43, 55 (BISH); Galtsoff s.n. (USM); Sibley 7 (USMM); Lamoureux 

s.n. (UH)j Young 100, 103. (UH); Long 22j6 (UH). 

Portulacaceae 

Portul&ca lutea Sol. Specimens from Southeast and North islands. Sibley 

9 (USNM); Young 104, 108, 123 (UH); Long 2283 (UH). 

Capparidaceae 

Capparis spinosa var. marina (jacq.) K. Sch. Specimens only from Seal 

Island. Wilder 2 (BISH); as C. sandwichiana-DC.; Caum 54 (BISH) 

as C. sandwichiana DC.; Lamoureux s.n. (UH) as C. sandwichiana DC. 

Cruciferae . ' 

Brassica campestris L. Specimens from only Southeast Island. Sibley 

2 (USUM); Young lOo, 107, 111, 116 (UH). 

Coronopus didymus (L.) J. E. Smith. Specimen only from Southeast Island. 

Sibley 8 (USM). 

Lepidium o-waihiense C. and S. * Specimens from Southeast* Grass and North 

islands., Caum 51 (BISH)j Lamoureux s.n. (UH)j Sibley Ik (USNM)j 
- - _ ' V 

Young 99, 124 (UH); Long 2286, 2289, 2299 (UH). 
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Zygophyllaceae 

Tribu.lus cistoid.es L. Specimens from Grass, Seal, Southeast, North and 

Humphrey islands. Caum 44 (BISH); Wilder 1 (BISH); Lamoureux s. n. 

(UH); Sibley 1 (USNM)} Young 102,126 (UH)j long 2268, 2282, 2296, 

• 2305 (uh). 

Malvaceae 

Malvastrum coromandelianum (L.) Gareke Specimen only from Southeast Island, 

Young Ilk (UH)• 
* * 

Boraginaceae \ 

Tournefortia argentea L. f. Specimens from Grass> North and Humphrey islands. 

Young ll8, 129 (UH); Long 2297, 23OO (UH). 
f ' ' - ' 

Solanaceae 

Solanum nelson! Duna! Specimens from Grassy Southeast and North islands. 

Caum 49 (BISH); Wilder 5 (BISH); Lamoureux s.n. (UH); Sibley 4 (USNM); 

Young 101, 125 (UH); Long 2275, 23OI (UH). 

Solanum nigrum L. Specimens only from Southeast Island. Sibley 11 (USNM); 
"V / 

Young 112 (UH). 

Cucurbitaceae 

Sicyos hlspidus Hbd. Specimens from Southeast^ Seal and North islands. 

Caum 42, 53 (BISH); Wilder 4 (BISH); Lamoureux s.n. (UH); Sibley 6 

(USNM) as Cucumls sativus L.; Young 119, 117, 121 (UH), probably S. 

hlspidus; Long 2280, 2303 (UH) probably S. hispidus. 

Goodeniaceae 

Scaevola taccada (Gaertn.) Hoxb. Specimens from Southeast* North and Grass 

islands. Caum 52 (BISH); Galtsoff s.n. (USNM); Lamoureux s. n. (UH); 

Young 97, 127 (UH); Long 2265, 2281, 2287, 2304 (UH). 
/ 
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Southeast Island (Figure V) \ 

The flora is presently .[19651 dominated by ten species, two of which are 

introduced. Seventeen species have been found by the POBSP. One of these, 

an onion (Allium sp.) growing on the refuse heap, was eradicated by the POBSP 

/ 

in March 1965* • - - 

The central portion of the western section has a sparse flora of Solanum 

nelsoni, Coronopus didymus, Boerhavia diffusa, Tribulus cistoides, and Lepidium 

o-waihl ense. Several clumps of Eragrostis variabilis grow to a height of about 

three feet near the center of this area. 
- • * 

The ledge of reef rock extending southeastward from the western section 

has a large patch of Sesuyium portuiacastrum in its interior. 

A patch of Sesuyium also grows on the reef rock extension at the southwestern 

comer of the eastern section. 
« 

The area in and, adjacent to the tidal pools in the eastern half of the 

eastern section is dominated by a lush growth of Sesuvium. West of these pools 

is a large area dominated by Coronopus. A large patch of E. variabilis and a 

smaller one of Cynodon dactylon, presumably introduced, grow adjacent to each 

other in the center of the Coronopus area. A few plants of Sonchus oleraceus 

and Solanum nigrum grow among the Cynodon and Coronopus. 

Surrounding the Coronopus area on the north and west is a steadily expanding 

area dominated by an introduced mustard, Brassica campestris. The area also 

has some Cynodon and some Sicyos hispidus. From this central, heavily-vegetated 

area out.'to the beaches is a relatively open coral sand and rubble region with 

patches of £>. nelsoni, Tribulus, Boerhavia, and Sicyos. The extent of these 

patches varies with location and season. 3. nelsoni is especially dominant on 

the southern side and Tribulus on the north. Tribulus and Sicyos are mixed 

with the 3. nelsoni on the southern two-thirds, and Tribulus and Boerhavia are 

mixed with the S. nelsoni on the northwestern side. A northern area dominated 

V 
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by Trlbulus has one patch of pure Sicyos and a larger patch of E. variabilis♦ 
i 

A second clump of this grass gr.ows further east in the jS. nelsoni-Tribulus- 

Sicyos association. Several very stunted Scaevola taccada bushes grew along 

the margin between the vegetated area and the beach on the southwestern and 

southern sides of the eastern section. 

Other plant species recorded in small numbers for this island are Setaria 

verticillata, evidently introduced in 1961 (Woodside and Kramer, 1961); Lepturus 

repens; Casuarina equisetifolia, introduced in 1963 and now [1965] mostly dead; 
\ 

and Portulaca lutea, 
Pi<x.*v<2. "X 

The photographs of W. F, Frear,^taken in December 1912, indicate that the 

island was chiefly tall bunchgrass, presumably E. variabilis. Eleven years 

later, in April 1923, the photographs of Alexander Wetmore show the island to 
TO 

have a moderate, open cover of E. variabilis. Sesuvium grew abundantly on the 

? [cA-q, 351 ’ * 

large reef rock ledge. The Tanager Expedition collected six species on South¬ 

east Island (Christophersen and Caum, op, cit,), E. variabilis end Lepturus were 

distributed indiscriminately on the island. Sesuvium grew on the reef rock 

areas and in the muddy flats around the ponds at the eastern end of the island, 

Boerhavia was present, but not abundant, and Tribulus was present. Sicyos was 

represented by a few plants. One seed each of Mucuna gigantea and M. urens 
. \ 

v 

were found on the beaches. v 

In May 1923 the Tanager Expedition planted hau, Paritium tiliaceum, and 

palm, Pritchardia nacifica, trees op Southeast Island (Gregory, op. cit. and 

Wetmore, on. cit), and scattered seeds. Though no record remains of what seeds 

were scattered, Dr. Wetmore has a list of the species given the expedition by 

the Territory of Hawaii of the Department of Agriculture for planting on the 

Reservation to replace vegetation destroyed by rabbits. With the exception 

of Scaevola none of the species on this list are presently [19^53 growing on 

\ 

Southeast Island. 
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Laysan Albatross 

Black-footed Albatross 

Wedge-tailed Shearwater 

Christmas 1. Shearwater 
^ N 

^ Audubon's Shearwater v/ 

Bonin 1. Petrel 

Phoenix 1. Petrel 
K. 

Bulwer's Petrel 
f /- 

Sooty Petrel 
_ 

» Red-tailed Tropicbird v/ 

White-tailed Tropicbird 

1 Masked Booby / 
C Brown Booby v/ 

^ Red-footed Booby / 

4-Great Frigatebird l/ 

Golden Plover 
tT 

Ruddy Turnstone / / /V 

Wandering Tattler l/ < V 
Sanderling y A/ 
Bristle-thighed Curlew y 0 
Sooty Tern 

Gray-backed Tern / 

Brown-winged Tern 

Common Noddy y 
t Hawaiian Noddy s 

Blue-gray Noddy 

Vfairy Tern / 
l/ # 
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Photographs taken by Dr* Galtsoff in 1930 show that the eastern section was 

very nearly solid E. variabilis,' with *some areas of Lepturns and Boerhavia* A 

photograph of the buildings of the pearl fisheries venture shows a Casuarina 
A 

about five feet tall, many plants of Sonchus, and an unidentifiable composite 
'PIcl'Vc 3El 

which'is apparently no longer present* One view of the western section^ shows 
/ 

a flora of scattered Boerhavia and very sparse Lepturus * Galtsoff (op* cit*) 

identified two species of algae from the lagoon, Halimeda and Codium* Ihe 

latter is frequently used as food by sea turtles. He also*mentions 

the planting" of Casuarina and Cocos sp* in 1923, but further states that they 
* 

were all dead or dying by 193°• 

Jones (unpub. manu., 1956) reported that the predominant noncalcareous . 

algae noted at Pearl and Hermes in the summer of" 1956 were Sargassum sp. > 

which grew in clumps in eight to fifteen feet of water within the lagoon. Hie 
* 

genus was not found on the reefs or rocks intertidally. A related genus, 

Turbinaria sp*, was found on the reef flats. He notes.that "the occurrence 
\ 

of these two members of the Sargassace&e at Pearl and Hermes is somewhat 

surprising inasmuch as this family is generally considered to be absent on 

Occasional specimens of Halimeda were seen, and large patches atolls n 

of blue-green algae on the sands areas within the lagoon were identified as 

* 

probably lyngbya sp», 

Woodside and Kramer (o£. cit.) reported finding the introduction of Setaria 

verticiliata on Southeast Island in, March 1961. Ironwood (Casuarina) trees 

were planted on Southeast Island by the U. S. Eavy sometime in 19^3 • As thus 

planting was in violation .of refuge regulations all trees which wqre not 

already dead were destroyed in i$6^-. Setaria was reintroduced with the iron- 

woods in 1963. 

A significant change has occurred in the flora or Southeast Island since 

it was first described in 19^3 and- 1930. 2* variabilis has been reduced from 

I 
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the status of a major plant cover to one of insignificance. Only a few isoiaced 

clumps remain on the eastern section* which in 1930 was nearly solid grass. It 

is possible that the major vegetation change occurred in late 1930 when George 
• » 

Kaufman reported no live vegetation* only tall clumps of dead buncngrass* afoer 

a severe storm (Munro* 19^5)• As information on plant succession in the Lee¬ 

wards is very limited it is not known whether the floral change observed* iron 

grasses to herbs and vines* is a result of natural succession or caused by some 

edaphic catastrophe. 
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North Island (Figure VI) 

The center of' the body of the island is dominated by a lush growth of 

Sicyos hispidus. Some Boerhavia diffusa and Tribulus cistoides also grows in 

this area. At the northern perimeter of the body is a nearly solid growth of 

Solanum nelsoni. East of this growth is an area of mixed Tribulus, Boerhavia, 

and S. nelsoni. At the northeast corner of the island is a nearly pure stand 

of Eragrostis variabilis about 100 by 200 feet. The remainder of the vegetated 

area is a sparse mixture of Lepidium o-waihiense, £>. nelsoni, Sicyos, Tribulus, 

and Boerhavia, except for a nearly pure stand of Lepidium along the western 

side. Plant density decreases from the interior to the beaches, and Lepidium 

is the last species to be found in the coral rubble closest to the beaches and 

extending part way south on the tail. Several stunted and nearly dead Tourne- 

fortia argentea bushes were found along the southwestern edge of the body in 

March 1965 • 

In March 1913 Willett (Bailey, op. cit.) stated that the island was "topped 

with a scanty growth of tough grasses". Christophersen and Caum (op. cit.) 

report that the Tanager Expedition collected ,Achyranthes splendens, Capparis 

sandwichiana [= spinosa], and Tribulus. on North Island in 1925* Eo plant species 

can be identified in the single photograph of North Island by Galtsoff in 193^» 

As the island has only one patch of grass at present [19&5 L with several 

species of vines dominating the flora, it appears that this island has under- 
/ • 

gone the same type of successional changes as recorded for Southeast and Grass 

islands. ’ 
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Humphrey Island (Figure VII) 

* 

The raised central portion of the island^ about 400 feet long north to 

* • t 

south^ presently [19^5] supports a meager growcn of one grass and two Herbaceous 

vines* tepturus repens is represented oy several clumps^ smaxx seedxings of 
* — t 

Boerhavia diffusa were found*, and also a few sprigs of Tribulus cistoides» 
, 0- 

Small Tournefortia argentea plants were found on the island in June 19o5> ^ut 
i , • 

were not found in March 19^5* > 

•4 i 
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Grass Island (Figure VIIl) 

Only a portion of the western end of the island is vegetated. The 

interior of this vegetated portion is a dense patch of Solanum nelson! about 

400 feet long east to west, and 100 feet wide. It grows to a height of a foot. 

Between the Solanum and the sandy beach is a sparsely vegetated area of Lepturus 

repepns, Tribulus cistoides, Boerhavia diffusa, and £>• nelsoni. About a dozen 

clumps of Eragrostis variabilis grow among the Solanum. 

In April 1923 a photograph by Dr. Wetmore shows that the island was 
THo>e- ~WC_ 

virtually solid S. variabilis. He (Wetmore^ oj>. cit*) noted that the crest 

of* the island was covered with bunch grass with a Tew of* the snruDs recorded 

on Southeast Island". Eight species were recorded from the island (Christophersen 

and Caum, 0£. cit). The flora was dominated by E. variabilis, which was 

restricted to the central parts of the island. Lepturus grew in a fringe 

around the variabilis. Two plants of Achyranthes splendens were found. Boer¬ 

havia and Tribulus were present, but not abundant, and Lepidlum o-waihiense 

was rare. A few small Scaevola taccada bushes were present. Solanum laysanense 

[= nelsonij was present though not abundant. 

By the time Grass was revisited in 1963 the interior had become a dense 

mat of Solanum nelsoni. Lepturus formed a thick cover on the west end of the 

vegetated area, Lepidium was found along the southern side of the island, and 

Solanum nign™ was common. Twenty to thirty clumps of Eragrostis were found, 

and Boerhavia and Tribulus were widespread. Scattered clumps of Setaria 

verticellata were noted. There were no longer any plants of Scaevola or 

Achyranthes. In 1965 the Setaria was not found, and the number of Eragrostis 

clumps had been reduced to l4. 
\ 

The change in vegetation^ from grasses to herbaceous vines^ is thus well- 

documented for Grass Island also. The vegetation change has brought about a 
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Grass Island, Pearl and Hermes Reef, 27 April 1923, Alexander Wetmore 
*V# , iVU. 
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change in the nesting-colony composition as well. In April 19^3 the Great 

Frigatebird ('Fregata minor) was, not breeding on Grass Island (Wetxnore^ op. cit.) 

In March 1965 there were J00 to 350 birds roosting.in the Solanum, end 75 to 
? . .. 

100 nests with eggs. - 
. i 
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Seal Island (Figure IX) 

* *v ' 

The central portion of the western half of the island., about 600 leefc 

east to west and 150 feet wide, contains most ox the vegecauion ox one island. 

The interior of this vegetated area is primarily Sicyos hispidus, Solanum 

nelsoni, and Eragrostis variabilis. Between the densely vegetated area and the 

beach is a transition zone of Tribulus cistoides, Boernavia dnlusa, Lepturus 

repens, and E. variabilis. Growth of all but the variabilis extends to some 

extent out among the beach rubble., One clump of Achyranthes splendens grows 
* % 

v. 

at the eastern border of this vegetated area. Small Sesuvium portulacastrum 

plants are scattered on the rocky ledges of the eastern naif. 

In Atsril 1923 Dr. Wetmore (on. cit.) noted that: "the crest was covered 

with the bunch grass with much of the grayish leaved shrub'^. Christophersen 

and Caum (op. cit.) found eleven species on the island in 1923* E. variapixis 

and Lepturus were distributed indiscriminately, and Achyranthes was common. 

Boerhavia and Tribulus were present. Large flourishing plants of Sicyos grew 
- ; • - I 

on the eastern half of the western section• £> • nelsoni was present^ though not 
* 

abundant. Lepidium o-waihiense was rare. Sesuvium grew on the raised reef and 

low wet flats of the eastern portion. Capparis sandwichiana [= spinosa] was 

scattered over much of the island except for beach and reef* A few small 

Scaevola taccada bushes were present. 

The same eleven species were present when the island was surveyed in l$o3* 

Only one clump of Capparis and one Scaevola bush were found. Tribulus and 

Boerhavia were widespread^ and Lepidium was common in the transition zone from 

bunchgrass to beach. There were 40 to 5® clumps of Eragrostis^ ana Lepturus 

was common* Solanum nelsoni was also common^ and Sicyos was present, besavium 

still occurred on the rocky and wet areas of the eastern portion. About five 

plants of Achyranthes were noted. 
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The POBS? has not found any plants on Kittery, Bird, Sand or Planetree 

islands on visits to Pearl and Hermes since February 1965* These islands are 

not mentioned in earlier reports on the atolx (Wetmore^ Qp« * Gaitsoilf 

0*0 • cit>)# 

/ 

t 



Vascular Plants recorded from Pearl and Hermes Eeef 

By C. R. Long and C. E. Lamoureux 

Gramineae 

.c:lon dactylon (L. ) Pers. 
Lamoureux s.n. (EH), Sibldy xO (USSM), Young il5 (EH). 

(EH), Sibley 5 (USHM), Young 105, 
Eragrostis variabilis (Gaud.) Sfceud. 

Caum. 38, 45 (BISK), Lamoureux s.n. 
122 (EH), Long 2272, 2285, 2313 (T®). 

Lepturus repens (Frost.) R. Br. 
Caum 39, K6 (BISH) as L. repens var. subulatus Fosb., Lamoureux s.n. 

(EH), Young 110, 128 (EH),"Long 2270 (appears to be var. subulatus Fosb), 
2273, 2274, 2277, 2279, 2292, 2293. 2302, 23n, 2312 (UH). 

Set aria verticellata (L.) Beauv. 
"Lamoureux b.h. (BISH), Sibley 12 (USEM), Young 109 (t®), Long;.2269 (EH) 

Casuarinaceae 

Casuarina equiset If olid, L. 
Young '120 (EH)^ 

Amaraufcliaceae 

% 

.byranthes splendent var* reflexa Hbd. 
50 ^BISH), Wilder 3 (BISH)/ Lamoureux s.n. (UH), Long 2298 (UH). Caum 

i 

Hyctaginaceae 

Boerhavia diffusa L. 
Caum 40, 41/^7, ¥8 (BISH), Galtsoff s.n. (USHM), Lamoureux s.n. (UH), 

Sibley 3 fUSMM), Young 98, 130 (tJH), Long 229l> 2295, 2306, 2307/ 2310, 
2271 (LS). 

Aizoaceae 

SO suvium porfculacastrum: L. 
Caum 55 (BISH), Galtsoff s.n. (ESHM), Sibley 7 (USEM), Lamoureux 

s.n. (EH), Young 100, 103 (151), Long 2276 (EH). 

I 
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Port uXac ace ae 

Porfulaca cleracea L• _ , ^ , v 
Si* *bIey"^X^^)/ boxing I04, 108> 123 (UH), Long 22o3 (UH). 

' Capparidaceae 

Capparis spinesa vai*. mapixxa (<Jacc[. j A.. Sen. 
Wildep 2 (BISH) as C. sandwichiana DC. , Caum 5k (BISH) as C. 

DC.^ Lamonreioc s.n. ^uEj as ^C. sandwiciiiaiia DC. 

sandvlchiana 

Cxdiciferae 
•> 

Brassica campestris L. , , 
Sihley 2 (USNM), Young 106, 107, HI, 116 (UH). 

Coronopus didymus (L.) J. B. Smith. 
Sihley 8 (USNM). 

/ ' . 

Lepidium o-waihiense C. and S. _ , 
Canm 51 (BISH)PLsmoureux s.n. (XJH)> Sihley 14 (USNM), Young 99, 124 

(UH), Long 2286, 2289, 2299 (UH). 

Zygophyllac e ae 

Yrihulus cistoides L. .... 
cium 44 (BISH), Wilder 1 (BISH), Lamoureux s.n. (UH), Sihley 1 (USNM), 

Young 102, 126 (UH), Long 2268, 2282, 2296, 2505 (UH). 

Malvaceae 

Malvastrum coromandelianum (L.) Gareke 
Yonpg llV (UH). 

Boraginaceae 

TonPnefortia aPgentea L. £. 
Young 118, 129 (UH), Long 2297, 2500 (UH). 

Solanaceae 
* 

Solanum nelsoni Dunal , ... 
Caum 49 (BISH), Wilder 5 (BISH), Lamoureux s.n. (UH), Sihley 4 (USHM), 

Young 101, 125 (UH), Long 2275,' 2501 (UH). 
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Sol onim nigrum L. , v 
Sibley 11 (tJSHM), Young 1X2 (pH) 

Cucurb it aceae 

S±S¥\£i!l±Tf fiSSH), Wilder 1> (BISH), Lanoureux s.n. (llH), Sibley 6 
cSlfeSi™ L„ Toeig 119, H7, 121 W, pweBaBly S. hiSEiSS, 

Long 2280. 2505 TlH) Probably S. fixspidus. 

Goodeniaceae 

S'caevola taccada (GaeKTtxu ) Boxq* 
Canon 52 '(BISH)/ Gain son b.tl* 

(UH), Long 2265 , 2281, 2287, 2;>0lf 

USKM), Lamoureux s.n. (LH), Young 97, 12T 

uh). 

ComposItae 

Sonchus 1* 
-Lg^ng £3 (M), Long 2290 (uH) 

% 
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Vasoular plants recorded from MoKean Island! 

.0 

/i 

Cv i C 

by C. B. Long 

Gramineae 

Digit aria pacifica Stap£'. ' 
C. B. Long 2031, 2032, 2045, 2048 , 2426 

Lepturus repens (Forst.) B; Br. • 
C. E. Long, 2027', 2031, 2032, 2042„ 2047, 2432 (UH). 

• ’ 

Eyotaginaceae 
«r 

Boerhavia sp* ' 

2443 (usf * 1°afi 20289 2030, 2034> 20i7» 2°41> 20469 24289 24^9 

Aizoaoeae 

Sesuvium portulaoastrum; var. griseum Deg* Fosb* 
C* B. Long 2035,; 2430 (UH).1 

* 
* 

Portulaoaoeae 

Portulaoa lutea Sol.!' 
C. B. Long 2026, 2029„ 242? (UH). 

Portulaoa oleracea L# 
C. E. Long 2029 (UH). 

- Zygopbyllaceae 
« 

Tribulus oistoides Li 
C. B. Long 2033, 2044, 2441 (UH)#! 

Malvaceae 

Sida fallax TJalp. 
C. B. Long 2034, 2036, 2043, 2429 (UH) V- 
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Vegetation and Flora of Vostok Island 

■by C,. 2. Long 

flora of Vostok island consists of two species of vascular 
Boerhavia repens L. and Pisonia fg-andis L. (Fosberg, 1937) -• y-v T, <3 

Collections of these species were made in 1935 hy J« Anderson and 
in 196p by C. R# Long.'fhe sheets^filod at the B. P# Bishop Museum 
and the University of Hawaii respectively# s/scd^*' 

The island remains much as Anderson repprtedf&r^ dense growth 
of Pisonia wi-tir trees to approximately 20 m .awards the middle east 
portion of the island are random clearings with thick layers (to #|r 
m.) of decayed leaves and wood# On the sandy edges of these clearings 
several Boerhavia plants were observed. Several holes were dug in the 
thick humus both in the open areas of the forest and under the canopy# 
Underlying the humus was phosphatic. hardpan which was vezy friable in 
the top layers Increasing in hardness with depth# The highest branches 
of the" Pisonia were used by the greater frigatebird for nesting. Some 
of the upper branches were bare due perhaps to nesting activities and 
guano deposition# On the north and east sides were open sand and coral 
rubble with Boerhavia in vigorous masses# This area was used as a nest¬ 
ing site for Blueface^boobies (Sula dacty 1 atra) . This strip of open 
vegetated4sand and varied from 3 to 20 m# in width# Despite the 
paucity of the flora an intensive search of the island revealed no 
evidence of Portulaca sp# as reported by Bryan (1942)# The absence of 
this herb seems quite remarkable# The Polynesian rat was common# It 
may be that any chance introductions of Portulaca are eaten by this 
species# At the southwest end there is an outcrop of consolidated 
beachrock# It seems most probable that both of the native species, of 
Vostok Island were introduced by nesting birds# 2To evidence of Pisonia 
seedlings were observed but numerous sprouts from fallen trunks and ex¬ 
posed roots were seen# Uo fruits were observed on the trees with the use 
of binoculars. Along the west side areas of eroded soil and deposited 
or uncovered sand wergobsepved. This can only be explained by supposing 
high wave action^i^or^tb^^our visit. This inundation probably seeps 
through the porous central portion which is at a lower elevation than 
th beach crest and inner slopes# The portions under the Pisonia canopy 

entirely devoid of vegetation with the exception of crust of bxue— 
y en algae which are found on rotting trunks, on exposed phosphatic 

fxs and on damp edges of the inner clearing.Ho thick guano depositions 
.rere seen# Small coconut crabs were found# The varying depths of humus 
m&er the Pisonia canopy suggests that a smalls aline lagoon may have at 

and the irregular layers of phosphatic hardpan 
one tine existed on the island. 

Some attention was paid to the relationship of the roots of Pisonia 
and the occurrence of phosphatic hardpan layers# Excavations were made^near 
the trunk and at some distance to determine the coincidence o± roots with 
the hard materials# In two ijistancos#relatively hard ;^ogp^jai/ic material 
wae found near older roots.'inW aSoarnext to the rooifTctaSe-up of very 

phosphatic material^earthe base of the larfeer trees 
_of hard phosphatic stone -was^forced to the surface presumably 

^ jho growth of the larger roots underneath# There is a disuincu possibility 
that the upper layers of phosphatiaed materials were formed after the tree 
had become established^ or that previous stands of the Pisonia were 
^^2SKi/the'formation of this type of rock as has been suggested by 

Fosberg (1957)• 

Cl,- 
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Similar observations wero made on the Pisonia stands of Palmyra Isianct 
zoept that the layers of humus were not as thick. w 

Observations on twenty odd central Paoific atolls seoms to hear 
out the conclusions of Fosberg (1957) that the sooty tern is relatively 
unimportant in the deposition of large* concentrated amounts of guano 
on atolls. Personal observations seems to indicate that massed amounts 
of humus and guano are formed by the greater and lessor frigatebirds and 
by the redfooted booby. The bluefaced booby also tends to evacuate on 
bare cleared areas about the nest site. On Phlmyra Island large deposits 
of guano pepper the surface of the Eastern Island which supports a Pisonia 
forest and large rookeries of Redfooted boobies. A similar phosphatic 

mnant of 
boobies were 

nesting in tho upper canopyJ“XSn'"Caroiino~Island and otherjrtolls sooty 
terns nest under vegetation of Toumefortia and Scaevola Abut no °Sxgn of 
phosphatization of the layers was observed, The presence of guano on 
Caroline^iSSy ho, supposed to have been deposited when afi oxtensivo-Pisonia 
forest existed on the island or under very dry conditions as reported 
for the Phoenix Island deposits. 

Guano deposition is hard to determine varying with size and number of 
birds and tho climatic zone in which the deposition is made. Very little is 
known about the annual deposition of guano of any certain species. 

ys* -ts 
Rougier mentions the Toumefortia in connection with phosphatized 

soilss "There is always a certain amount of phosphate where it grows." 
Heavy phosphatic odor and humus layer under- Toumefortia noted onttu 

east end of Palmyra Island. PhoOTheti^e^^^ter and deep humus on Vaiari 
Island, Tongareva Atoliaftn Palmyra reafooted boobies accounted for most 
of the accumulation whereas on Tongareva it was the oomjnog_noddv_J:em whose 
nests were thick along the branches of^fendanus"»^^»plant navix l& plant "having 
many yellowed leaves,aadr-most of the litter—a&d-haaus derivgd from sama*- 
In both cases there was no evidence of phosphatization^nor in Pemohis 
groves on Vaiari Island where redfooted boobies and greater frigatebirds 
were nesting. On Cook Island, Christmas Atoll common noddy terns were 
using Turhinaria erial'-and—To-orrief^ortxa leaves^ Ho noticeable 
phosphatization has occurred/pn^Jlcrtru Tabu as yet but the litter layer and 
underlying humus are thick. -The^-parent-mat erial ♦5*W 

"fn l/wtHC ''—•K. 
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Vegetation and 'Iora or \ ■:1 st ok Island 

by C , or 

The flora of Vostok Island consists of two species of vascular 

plants^ Boerhavla repens L. and Pisonla grandis L. (Fosberg, 1937)* 
Collections of these species were made in 1935 by W. J. Anderson and 
in 1965 by C. R. Long. These collections are summarized below. The 
sheets are filed at the B. P. Bishop Museum and the University of 

Hawaii. 

Uvctaginaceae 

Boerhavla re-pens L. 
Anderson s.n. (BIS!!) as Bo p-navia diffusa; Long 3191, 3202, 3203, 

3204, 3203- (UH). ".. 

Pisonia grandis R. Br. 
Anderson s.n. (BISH); Long 3192 (UH). 

The island remains much as .Anderson reported with a dense growth 

of Pisonia trees to approximately 20 m. high. Towards the middle of the 

island are random clearings with thick layers (to .35 m.) of decayed 

leaves and wood. On the sandy edges of these clearings several Boerhavla 

plants were observed. Several excavations were made in the open areas 

and under the canopy. Underlying the humus was a phosphatic hardpan 

which was very friable in the top layers. The high branches of the 
Pisonia were used by the Great F.rigatebird as nesting sites. Some of 

the upper branches were bare in the vicinity of the nest sites due per¬ 

haps to the activities of these birds. On the north and east sides of 

the island were open coral sand and rubble with Boerhavla in vigorous 

masses. This site was used by nesting Blue-faced Boobies (Sula dactylatra}. 

Tnis strip of low vegetation varied from 3 to 20 m. in width. An inten¬ 

sive search of the island failed to reveal other plant species particularly 

the Portulaca reported by Bryan (1942). The Polynesian rat was common 

within the forest canopy. It may be that the Portulaca is eaten by this 

species. 

At the southwest end there is an outcrop of consolidated beachrock. It 
seems highly probably that both of the native species were introduced by 

birds as the seeds of both are sticky and thus easily transported. Ho 

evidence of Pisonia seedlings was found but numerous sprouts from fallen 
trunks and exposed roots were seen. Binoculars were used to scan the upper 

branches but no fruits were observed. Along the west side areas of eroded 

soil and newly deposited sand were observed. This evidence together with 
the clearing in the center of the island probably indicates high wave action 

prior to the visit of the Pacific Project party in June 1965* Sea water and 

heavy rains probably seep through the porous central area which is at a 
lower elevation than the beach crests and inner slopes. 

The areas beneath the Pisonia canopy are devoid of vegetation with the 

exception of crusts of bluegr'een algae which cover the soils surface^ 
rotting trunks and coralline boulders. Ho thick recent guano deposits were 
observed on the soil surface under the canopy. The humus depths vary under 



' ***** 

-:vie canopy suggesting that a lagoon may have existed at one time. The 
deepest litter and humus layers are found in the central area. Small 
coconut crabs were found but there was no evidence of Cocos on the island, 

absence of such species as Lepturus and Portulaca is remarkable. The 
non bunchgrass is also absent from Birnie Island where there is good 

evidence of frequent shifts in the sandy soil due to high wave action. 
This may explain the absence of Lepturus from these small islands. 

rpv 0 

A / ‘ yv* 

ryan, E. H., Jr. 19^*2. 
American Polynesia and the Hawaiian Chain. 1-253; Honolulu. 

Fosberg; F* H. 1937* 
Bishop Mus. Spec. Publ. 30: 19 
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The Vegetation 

The vegetation of Nihoa is dominated by a low heibaceous cover comprised 
of the following: Sida fallax, Chenopodium oahuense, and Panicum torridum. 
Solanum nelsoni and Euphorbia_ celastroides are important members of this 
vegetation type. At the time of our visit (September, 1964) the island Was 
very dry and the common grass Eragrostis variabilis did not appear as 
plentiful as previous reports on the vegetation of the island would indicate. 
This grass is probably a seasonal dominant after the rainy season. The 
Euphorbia appears to prefer exposed volcanic rock sites. No leaves were 
present on the plants observed in 1964. 

Portulaca caumii was common in the soil pockets of crevices on the 
middle and upper slopes. Portulaca lutea was dry on the lower and middle 
slopes and not obviously abundant in these areas while on the flat area 
near Miller's Peak which receives more precipitation the plants were plump 
and in flower. 

• 

Rumex glganteus vas found on the north cliff face near the top of Tanager 
Peak. Collections of lichens vere made and determinations of these are 
being made by various collaborators. The RUmex vas sterile at this time. 
Panicum torridum vas most conspicuous on the upper slopes. Sesbania 
tomentosa and Trip ulus clstoides vere found on the south side of the cliffs 
on the upper slopes - the plants flattened and very dry. Most of these 
herbs shed much of their leaves during the dry season. 

Pritchardia remota, endemic to Nihoa Island, is found in the dry 
stream beds and middle slopes of the east and vest canyons and on the east 
upper slope of East Palm Canyon and on the upper vest side of West Palm 
Canyon. A count of the Pritchardia revealed the folloving numbers: 
a) West Palm Canyon: 107 seedlings, 148 non-flovering and fruiting trees, 
127 flovering and fruiting trees; b) East Palm Canyon: 52 seedlings, 
69 non-flovering and fruiting trees, 46 flovering and fruiting trees. 

The folloving plant associations vere observed: h) on rocky upper 
slopes vith thin soils: Euphorbia - Chenopodium - Sida - Solanum; Panicum 
- Portulaca; Eragrostis - Sida - Chenopodium; b~J middle and lover slopes 
vith deeper soils, some formerly held by terraces: Chenopodium - Sida - 
Eragrostis; Euphorbia on volcanic rock ridges; c) vet north face cliffs 
vith soil pockets or bare rock: lichens; Panicum - Rumex - Portulaca lutea; / 
on middle and upper slopes in soil pockets: Portulaca caumii; vet vest 
and south face cliffs, thin soil on bare rocks: Chenopodium - Portulaca; 
dry lichens; stream beds and sheltered cliff bases: Pritchardia; Chenopodium 

Sida - Solanum. At the base of West faim Valley is a sand beach vhich 
shifts prbbably on a seasonal basis. Heliotropium vas collected from this 
site in 1964. Boerhavla diffusa vas collected from this site in 1925# Ro 
evidence of Tetragonia or Schiedea vas found in 1964. Both vere Very local 
in distribution in 1923 (Christophersen and Caum, 1931)* 'Twenty-seven 
plants of Heliotropium vere counted, mainly on the slopes above the beach. 





Notes on the flora and vegetation of Nihoa Island 

by C. R. Long 

Plants collected from Nihoa Island, 1911-1964. 

Gramineae 

Eragrostis variahilis (Gaud.) Steud. 
Caum 6l (BISH), Long 2417 (BH). 

Panicum terridum Gaud. 
Caum 60 (BISH), ChriStophersen 5 (BISH), Kramer and Swedberg 7 (BISH), 

Long 24-08, 24-52 (UH). 

Palmae 

Frit char dia remota Becc. 
Brown s.n. (BISH), - two sheets, one with Rock1 s Number 1034-7, Caum 

s.n. (BISH), Cooke 299 (BISH), Christophersen 9a (BISH), Long 2412, 2440, 

2443 (bh). 

Polygonaceae 

Rumex giganteus Ait. 
Caum 71 (BISH), Christophersen 8 (BISH), Long 2411 (BH). 

Chenopodiaceae 

Chenopodium oahuense (Mey. ) Aellen. 
Caum 58, 67 (BISH), Judd 1 (BISH), Christophersen 7 (BISH), Kramer 

and Swedberg 6 (BISH), Lodg 2410, 2413, 24l8, 2444 (BH). 

Amarant hac e ae 

Amaranthus brownii C. and C. 
Caum 73 (BISH), Judd 2 (BISH). Not found in 1964. 

Nyctaginaceae 

Boerhavia diffusa L. 
Bryan 3a (BISH), Caum 79 (BISH). 

Aizoaceae 

Tetragonia tetragonioides (Pallas) 0. Kuntze 
Caum 80 (BISH). 
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Portulaeaceae 

Portulaca caumii F. Br. 
Caum 66 (BISH), Kramer and Swedberg 3 (BISH), Long 2klk} 2433 (UH). 

Porfculaca lutea Sol. 
Caum 65 (BISH), Christophersen 13 (BISH), Kramer and Swedberg 1 (BISH)> 

Long 2431 (BH). 

Caryophyllaceae 

Schiedea verticellata F. Br. 
Caum 70 (BISH)/ Bryan 2 (BISH), Christophersen 3 (BISH). 

Leguminosae 

Seshania tomentosa H. and A. 
Bryan 5 (BISH), Caum 63 (BISH), Judd 3 (BISH), Christophersen 4 (BISH), 

Kramer and Swedberg 2 (BISH), Long 2409/ 2428 (UH). 

Zygophyllac e ae 

Tribulus cistoides L. 
Bryan 2a (BISH), Caum 78 (BISH), Long 2420 (UH). 

Fuphorhiaceae 

Euphorbia celastroides Boiss. 
Bryan 6 (BISH), Caum 64 (BISH), Judd 5 (BISH), Kramer and Swedberg 10 

(BISH), Long 2405, 2430 (UH). 

Malvaceae 

Sida fallax Walp. 
Caum 69 (BISH), Judd 4 (BISH), Bryan la (BISH), Kramer and Swedberg 8, 

11 (BISH), Long 2421, 2429, 2437 (UH). 

ConvolYulaceae 

Ipomoea indlca (Burm.) Merr. 
Caum 83 (BISH), Christophersen 1 (BISH), Kramer and Swedberg 9 (BISH), 

Long 2427 (UH). 



Boraginaceae 

Eeliotropium curas savicum L. 
Bryan V (BISE)/ Caum 77 (BISS), Christophersen 6 (BISE), Long (BE)* 

Solanaceae 

Solarium nelsoni Bunal. 
Bryan 3 (BISH), Cam 62, 68, 81)- (BISH), Judd. 6, 7, 8 (BISH), Kramer and 

Swedberg 5, 12 (BISH), Long 2k2k, 2k3k, 2k39 (UH). 

Cucurb it aceae 

Sicyos pachycafpus H. and A. 
Christophersen and Dranga 9 (BISE). This specimen is probably referable 

to S. microcarpus. 

Sicyos microcarpus Mann 
Kramer and Swedberg h (BISE)> Beardsley s.h. (BISH). 
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The Vegetation 

The vegetation of Nihoa is dominated by a lov heit>aceous cover comprised 
of the following: Sida fallax, Chenopodinm oahuense, and Panicum torridum. 
Solanum nelsoni and Euphorbia celastroides are important members of this 
vegetation type. At the time of our visit (September, 1964) the island Was 
very dry and the common grass Eragrostis variabilis did not appear as 
plentiful as previous reports on the vegetation of the island would indicate. 
This grass is probably a seasonal dominant after the rainy season. The 
Euphorbia appears to prefer exposed volcanic rock sites. No leaves were 
present on the plants observed in 1964. 

Portulaca caumii was common in the soil pockets of crevices on the 
middle and upper slopes. Portulaca lutea was dry on the lower and middle 
slopes and not obviously abundant in these areas while on the flat area 
near Miller1 S Peak: which receives more precipitation the plants were plump 
and in flower. 

Bumex giganteus was found on the north cliff face near the top of Tanager 
Peak. Collections of lichens were made and determinations of these are 
being made by various collaborators. The Bumex Was sterile at this time. 
Panicum torridum was most conspicuous on the upper slopes. Sesbania 
tomentosa and Tribulus cistoides were found on the south side of the cliffs 
on the upper slopes - the plants flattened and very dry. Most of these 
herbs shed much of their leaves during the dry season. 

Brit char dia remota, endemic to Nihoa Island, is found in the dry 
stream beds and middle slopes of the east and west canyons and on the east 
upper slope of East Palm Canyon and on the upper west side of West Palm 
Canyon. A count of the Pritchardia revealed the following numbers: 
a) West Palm Canyon: 107 seedlings, 148 non-flowering and fruiting trees, 
127 flowering and fruiting trees; b) East Palm Canyon: 32 seedlings, 
69 non-flowering and fruiting trees, 46 flowering and fruiting trees. 

The following plant associations were observed: a) on rocky upper 
slopes with thin soils: Euphorbia - Che nopodium - Sida - Solanum; Panicum 
* Po^’ulQ'Gaj Eragrost is - Sida - Chenopodium; b J middle and lower slopes 
With deeper soils, some formerly held by terraces: Chenopodium - Sida - 
Eragrost is; Euphorbia on volcanic rock ridges; c) wet north face cliffs 
with soil pockets or bare rock: lichens; Panicum - Bumex - Portulaca lutea; 
on middle and upper slopes in soil pockets: Portulaca caumii; wet west 
and south face cliffs, thin soil on bare rocks: Chenopodium - Portulaca; 
dry lichens; stream beds and sheltered cliff bases: Prit chardia; Chenopodium 
- Sida - Solanum. At the base of West galm Valley is a sand beach which 
shifts prbbably on a seasonal basis. Heliot r opium was Collected from this 
site in 1964. BoerhaVia diffusa was collected from this site in 1923* No 
evidence of Tetragonia or Schledea was found in 1964. Both were very local 
In distribution in 1923 (Christ ophersen and Caum, 1931)* Twenty-seven 
plants of Eel iot ropium were counted, mainly on the slopes above the beach. 
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Reseeding probably occurs from these plants vhich. are above the wave s 

during high tides* 

Christ cphersen> E. and E. L. Cautn. 1931* 
Vascular Plants of the Leeward Islands} Hawaii. 
Bishop Museum Bulletin 81: 1-41. 

/ 





Notes on the flora and Vegetation of Necker Island 

hy C. B. Long 

Plants collected from Necker Island3 1902-1964*. 

Gramineae 

Panicum torridum Gaud. 
Caum 56 '(BISHj, Christophersen 10 (BISH), Kridler 3 (UH), Long 2445, 

2450, 2455 (UH). ' 

Chenopodiaceae 

Chenopodium oahuense (Mey. ) Aellen 
Christophersen 14 (BISH), Kridler 2, 5 (UH), Long 2448, 2452, 2454. 

2458 (uh). 

Aizoaceae 

Besuvium ^rtulacastiimi L. 
Caum 93 (BISH), Christophersen 12 (BISH), Long 24^6 (UH). 

Ibrfculacaceae 

Portulaca lutea Sol. 
Gilbert s.n. (USNM), Caum 59 (BI$H), Kridler 4 (UH), Long 2457 (UH). 

Leguminosae 

Seshania tomentosa H. and A. 
Caum 57 (BISH), Christophersen 11 (BISH), Kridler 11 (XJH), Long 2449, 

2451, 2453, 2460 (uh). 

1 

i 

S 

- 



The Vegetation 

About half of the land area Of Hecker Island is covered with vegetation 
composed of the following species associations: Seshania - Chenopodium, 
Portulaca - Chenopodium - Panicum and pure stands of Seshania and Sesuvium. 
On the south side steep cliffs fall almost sheer into the sea and the 
vegetation is therefore limited to above 100 foot altitudes. On the north 
side the vegetation is found intermittently at the 50 foot level and above 
except in those places where the cliff is too steep to provide even soil 
pockets. Some of the Steep north slopes are clothed with a solid stand 
of Chenopodium. Most of the Seshania is found near the upper areas of the 
four hills in sheltered sites or if in the open the plants are prostrate. 
The only Sesuvium found on the island occurred on the crumbly volcanic 
rock on the south side of the saddle between Annexation and Flagpole Hills. 
It was not abundant as reported by Christopher sen and Caum in!193l. The 
white form of Portulaca lutea was found on the island by Dr. J. Beardsley. 







Vascular Plants recorded from Kure Island 

"by C. H. Lamoureux and C. R. Long 

Gramineae 
t 

Brachymenium sp. 
Lamoureux 2808 (UH). Probably B. melanotheclum (C. Mull.) Jaeg. 

Found on packed coral of the aircraft parking area. 

Cenchrus agrimonioides Trin.var. laysanensis F.B.H. Brovn 
Caum 8 (BISH). Not collected since 1923 but observed by the junior 

author growing at the edge of the former central plain in 1964. 

Cenchrus echinatus L. 
Lamoureux 2771 (UH), Long 2227 (UH). Common in disturbed areas near 

the quarters and along the north side of the runway. 

Chloris inflata Link 
Lamoureux 2793 (UH). Found in area near the edge of the runway, 

cleared at one time and used as a nesting area by the Laysan albatross. 

Chloris virgata Swartz 
Lamoureux 2774, 2805 (UH). Scattered plants along runway and buildings. 

Cynodon dactylon (L.) Pers. 
Clay s.n. (BISH), Lamoureux 2780 (UH). Used as a lawn around quarters 

and in a few open placed throughout the Island. 

Digit aria henryi Rendle. 
Lamoureux 2777 (UH). On the beach NVf side toward the lagoon. 

ELeusine indica (L.) Gaertn. 
Lamoureux 2772 (UH), Long 2236 (UH). Common in disturbed areas. 

Eragrostis variabilis (Gaud.) Steud. 
Caum 10 (BISH), Clay s.n. (BISH), Lamoureux 278I, 2782 (UH), Long 2235 

(UH). Found in the central area and in cleared areas. Common in open sandy 
sites amid the dense ScaeVola taccada thickets. 

Eragrostis whitneyi var. caumii Fosb. 
Caum 7 (BISH), Clay s.n. (BISH). Found by Caum on the north side along 

exposed sides of dunes and by Clay on dunes along the lagoon. Not collected 
since 1959* 

Lepturus repens (Forst. ) R. Br. 
Caum 19 (BISH), Clay s.n. (BISH), Lamoureux 2785, 2792 (UH), Long 2246 

(UH). Scattered clumps on the north end of the island on dunes and along 
the runway on the south side. 

Set aria vertlcellata (L.) Beauv. 
Long 2246 (UH). Found in the cleared central area and along the north 

side of the runway in disturbed areas. 

* 
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Cyperadeae 

Cyperus rotimdus L. 
Lamoureux 1905, 2801 (OH). Weed near "buildings 

Casuarinaceae 

Casuarina equisetifolla L. 
Clay s.n. (BISH), Lamoureux 1886, 2799 (OH) 

buildings and among dunes on the lagoon side. 
Rmn.n tree planted near 

Amaranthaceae 

AchTyanthes splendens var. reflexa Hbd. _ , 
Caum 17 (BISH), Lamoureux 1876, 1894, 2794 (BH), Long 2239 (BH). 

Several clumps were found in the central plain and on the HE end. 

Amaranthus spinoaus L. 
Lamoureux 2804 (OH). Found near buildings. 

Hyct aginaceae 

Boerhavia diffusa L. 
Caum 6, 11 (BISH), day s.n. (BISH), Lamoureux i860, 1876, 1877, 1881, 

1882, 2784, 2785, 2786, 2791 (BH), Long 2228, 2232, 2237, 2249 (BH). Common 
in sand throughout the island. A pioneer in cleared areas about the buildings 
and along the sides of the runway. 

Caryophyllac e ae 

Spergularia marina (L.) txriseh. 
Lamoureux 1910, 2807 (OH), Long 2247 (BH). 

along the sides of the runway and roadways. 
Found on the airstrip and 

Crucif erae 

Lepidium owaihiense C. and S. _ 
Caum 5 (BISH), Clay s.n. (BISH), Lamoureux 1872, 1891, 2787 (UH), Long 

2234, 2242 (BH). Abundant in central plain. 

Lepidium virginicum L. 
TjL-mnurpnx 2805 (ph). Weed in lawn near buildings. 

Zygophyllaceae 

Tribulus cistoides L. 
Caum 15 (BISH), Clay s.n. (BISH), Lamoureux 1874, 2788 (UH), Long 2241 

(OH). Found in the central plain and in cleared areas especially along the 
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runway, 

EUphorbiaceae 

Euphorbia glomeriiera (Millsp. ) Wheeler 
Lamoureux 1865/ 1904, 2800 (UH). Weed near buildings at base of planted 

shrubs. 

Euphorbia hirta L. 
Lamoureux 2810 (UH). Weed in lawn of Cynodon dactylon. 

Gonvolyulaceae 

Xpomoea indica (Burn. ) Merr. 
Caum 9 (BISS), Clay s.n. (BISH), Lamoureux 1880, 2779 (UH). 

found climbing over Scaevola. 
Commonly 

Boraginaceae 

Toumefort ia argentea (L. f. ) 
Lamoureux 1§95> 2809 (Uff)* A few trees at the WW end of the island. 

Fairy terns and red-footed boobies nest in the branches. 

Lablatae 
✓ 

Fhyllostegia variabilis Bitter 
Lamoureux 192£> (uh). Weed found in opening among Scaevola shrubs about 

100 m. south of buildings. 

SolUnaceae 

Solarium nelsoni Dunal 
Caum 12 (BISH), Clay s.n. (BISH), Lamoureux 1878, 1879, I898, 277O (UH), 

Long 22k5 (UH). Found la the central plain and in openings among Scaevola. 

Solarium nigrum L. 
Lamoureux 1879, 2789 (us), Long 2238. Found in the central plain area 

and in scattered opening# among Scaevola shrubs and occasionally along the 
beach. 

■ 
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Cucurbitaceae 

Sicyos hispidus Hbd. 
Caum 15 (BISH), Clay s.n. (BISH), Lamoureux I899, 1900, 1901, 1902, 1903, 

2795, (UH). Common in the central plain of the island. 

Goodeniaceae 
| 

Scaevola taccada (Gaertn.) Roscb. 
Caum 8, IMPISH), Clay s.n. (BISH), Lamoureux 1871, I89O, 2796, 2797 

(UH), Long 2223, 2230, 2244, 2248, 2250 (UH). Abundant except in the 
central plain. 

Compositae 

Conyza bonariensis (L.) Cronq. 
Lamoureux 1909, 2796 (UH), Long 2240 (llff). Found in disturbed sites 

near buildings and along the runway. 

Emilia javanica (Burm. ) Rab. 
Lamoureux 1964 (iJH). Weed near buildings. 

Gnaphalium sandwicheum Gaud. 
Lamoureux 1889/1892, 2776 (UH). Pioneer in cleared areas. 

Lipochaeta iiifcegrifolia Gray 
Caum 14 (BISH), Clay s.n. (BISH), Lamoureux 1911, 2798 (OH), Long 

2243' (UH).' Found in the central area spreading into open spaces. 

Pluchea odorata (L.) Cass. 
Clay s.n. (BlSH;, Lamoureux 2802 (UH). Along roads probably planted 

as ornamentals. 

Sonchus cleraceus L. 
Lamoureux 1883, 2790 (UH), Long 2231 (HH). Common in disturbed sites. 

Verbesina encelicides (Cav. ) B. and H. 
Clay s.n. (BISH), Lamoureux 1896, 2773 (CH). Common in disturbed 

areas and spreading rapidly, especially in the central plain. 

\ 
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Long, C. R. 
1964 - 
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•••J October 24, 1964 
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Collection Number Description , * 

■■ 

::'2 

J ; 
' j 

.. 

2535 Pandanus sp. - leaves to 4 feet, tree to 12 feet with 
3 or 4 branches at 1 7 feet - bent limbs'picture of 
aggregate fruit taken 

■> ■ S3 
■ 1 

1 
-*V§ 

2536 
1 

Eupharbia heterophylla - rooted inocoral travel under 
Cocos litter near abondoned huts in village. 

1 

1 
| ; ■i 

. 
-a 

2537 Tribulus cistoides - long stems to 5 ft. in dry area, 
gravel of village, in flower. 

1 
| 

2538 Ipomoea sp. - planted (?) near abandoned huts of village, 
in fruit. 

: 

' -tj 
jig 

■ -::M 
. ■: J 

2539 Morinda citrifolia - in flower and fruit* near abandoned 
huts of the village and naturalized in groves throughout 
Cocos stand - to 13 ft. in flower and fruit. 

JTT i* in .3 i-i m * 

2540 
* 

Sida sp. in flower and fruit, shrub to 4.5 ft. in coral 
gravel of abandoned village, most of the leaves dry and j 
fallen, a few green sprouts flowering. 

:i 

2541 Boerhaavia diffusa L. - white flowers with stems to 2.5 
ft. in flower and fruit, in coral gravel of abandoned 
village, pressed and cytological material. 

| 
•a 2542 Sedge - dry, in coral gravel of abandoned village west 

side of lagoon. 

1 

25^3 Cyperaceae -(Fimbristylis?) in sunken area behind the 
north beach associated with Sesuvuim - very dry. 

2544 Lepturus repens - in shaded depression of coral rock near 
first angle of tromway and near the edge of the lagoon. 

' 1 
:5 2545 Eupharbia hirta ~ in Cocos forest, west side in formerly 

cultivated area, now very dry. 

2546 Compositae - common on gravel and coral rubble under Cocos 
stand near the village, very dry. 

. 2547 Portulaca lutea - on rock, in crevice, above the lagoon cel 

west side, low prostrate stems. 

2548 
p. 

Growing in dry pond area north end, associated with 
hepturus, Sesuvuim and Ipomoea 1 

1 0 . 

• | 

| 
' ' ' i.: 

' l 
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Long, C. R. 
1955 - - 

Collection Number 

2551 

2558 

2559 

2560 

2561 

2562 

2563 

2564 

2565 

13. 

Description 
9 

In dry ponds, north side of igland, in fruit. 
•v 

4 
Algae - growing in the saline water of lagoon, west side. 

Algae: growing in sand on exposed beach rock, partly exposed 
at low tide, area 150 ft. wide on west reef. 

I 
Algae: on NW reef; drift from the outer reef. 

Algae: on NW reef; drift from the outer reef. 

Algae: NW reef at the edge of reef in surge channel. 

Algae: NW reef, at edge of outer reef at low tide. 

Algae: NW reef, in drift, from the outer reef. 
Sc 
ggfegp&s sp. - in damp soil of old taro pit, near central 
area of the village but towards the lagoon, in flower and 
fruit. 

0 

Scaevola taccada - dry coral rubble hillside in back of 
village towards the lagoon, small flowers. 

Same area as No. 2558 but larger flowers - perhaps a 
better watered plant. 

Plant in flower and fruit, near lagoon, west side of island, 
fruits preserved. 

« 

Sesuvuim - live collection, from mat, west side of lagoon, 
in flower. 

Erect Composite- l6 - 2k in. growing in the village area 
SE .side in sand and gravel. 

« 

Erect plant l6 - 2k in. growing in village area SE side 
in sand and coral. 

Erect herb growing in coral rubble in shade of small Cocos 
on NE side. 

Erect herb growing in coral rubble under small Cocos - 
SE side. 

\ 

Lichen - growing on bark of dead coconut. 

Small tree growing in coral rubble on SW side in open area. 



Long, C. R 
1964 . 

Collection Number Description 

2568 

2569 

2570 

2571 

2572 

2575 

2?74 

2575 

2576 

2585 

14 

Low succulent forming a flange* mat by lagoon on SW side 
in open area. «. 

Creeping plant growing on coral rubble near Cocos 
groye S side of island. 

Tree 5*5 ft. tall* growing in sand area on S side of 
island, in the open. 

Low erect plant growing in cdral and sand under Cocos 
trees on the S side of the island. 

Vine growing over Messerschmidtia in large hill of 
coral rubble with Scaevola on S side of island. 

Low plant growing in coral and sand in open area by 
lagoon on the S side of the island. 

Low semi-erect plant growing in an open area on south 
side of the island in coral and sand. 

Erect plant growing in coral rubble by the south shore of 
the lagoon. 

Low succulent forming large mats by the south shore of 
the lagoon. 

Tree growing in open coral rubble; flowers with 5-7 stamens. 

Small tree growing by Cordia on SE side of the island. 

Medium - sized tree growing in coral rubble on SE side of 
island associated with Sida and Boerhaavia. 

Low creeping herb in coral rubble on SW side of the island. 

Low succulent by SE side of lagoon growing in coral rubble. 

Portulaca - live collection, growing in coral rubble on SE 
side associated with Sida. 

Dry grass in abandoned roadway of village, west side. 

Ipomoea- in waste area behind village on lagoon side- 
white flowers. 

Compositae - at bottom of dry well in village, west side, 
blue flowers. 



r 

Data on the Plants of Sydney Island from McBee Cards in the University of Hawaii 
(Obtained by Jane Church, August 1969) 

All are listed as collected by C.R.Long and all but the last entry are listed as 
collected 24 October 1964. The last entry (field number 2586) was collected on 
25 October • 

Field 
Number 

. • ?v 

Identification 

2547 Portulaca lutea Sol. (2 sheets) 

2549 Ipomoea (l sheet) 

2558 

2559 
V 

Scaevola taccada (Gaertn.) Roxb. 
(l sheet) 
Scaevola taccada (Gaertn.) Roxb. 
(2 sheets) 

2560 Scaevola taccada (Gaertn.) Ro^b. 
(2 sheets) 

2562 Compositae (2 sheets) 

2563 Compositae (2 sheets) 

2564 Tribulus cistoides L. (2 sheets) 

Long^ 
2568 

Sesuvium portulacastrum L. (l sheet 

2572 Ipomoea tuba (Schlect.) Don.(l sheet 

2573 Portulaca lutea Sol. (l sheet) 

Long^ 
2575 

Fimbristylis cymosa R.Br. (l sheet) 

2579 Tournefortia argentea L.f. (l sheet 

2584 

2586 

Ipomoea tuba (Schlecht.)Don. 
(3 sheets) 
Scaevola taccada (Gaertn.) Roxb. 

i' ' 

Remarks 

Rooted In hardpan just above the 
lagoon on the west side, low and almost 
prostrate, ___ 
In dry pond on the NW side, roofed in 
cracks in the hardpan. __ 
In back of the village towards the la- 
goon - rooted in a dry coral hillock 
Plant to 7 ft., well watered, moist site, 
coral rubble, no leaf chlorosis, on the 
west side of the lagoon._ 
Rooted in the hardpan near the edge of the 
the lagoon flats on the west side of 
the island._ 
Erect herb, l6-21 in. high, village 
area on the northeast side, the soil 
sand with dark humus__ 
Erect herb to 2k in. common In the 
village rooted in coral sand and gravel 
on the southeast side.__ ; 
Growing in coral rubble under the shade 
of low Cocos trees on the northeast 
side of the island._ 

) Collected by P. Woodward and determined 
by C.R.Long. Forms mat near lagoon, . 
south side, flat open areas.__ 

) Vine growing over Messerschmidia, rooted 
in .coral rubble with Scaevola on the 

» -——I,-,■—„-mi, — n »»■!■ a.i ■» 

south side of the island. __ 
A low plant growing in coral and sand 
in open area by the lagoon on the south 
side of the island._ 
Collected by Paul Woodward. Evidently 
determined by Long. Erect plant 
growing in coral rubble along the south 
shore of the lagoon. __ 

) Medium sized tree, rooted in coral 
rubble, on the southeast side and assoc, 
with Sida and Boerhavia._ 
»1» m .in. I >11 »■ will ■ n.»» 1.1 .■ II 11 Im wwim 1.1 mi 11 ■■■■■in.', i uminfciw^Miii1 mu —iiriuBffMi Iimirftiii.rmi.tniWIWTBnm KIM it<ui i  Mini Him fWOTiWMIWiiilWQll <l,U 

Growing in waste area behind village 
on the lagoon side. White flowers. 
North shore of the lagoon, plant very 
dry, yellow leaves, flos.(??) and 
fruits. 



Vaaoular plants recorded from Sydney Island 

by C. B* Long, 

Fandanaoeao 
' * _ * • 

Pandanus sp. 
C. B. Long 2535 (TO) 

' ♦ . i ■ * 

Graminea© 

Cenohrus eohinatus LV 
C. B« Long 2583 (UH)» 

Eragrostis wltiineyi Poaborg 
C. Bo Long 2591j»J 

Lepturus repens (Porst.) B. Bru 
E. H. Bryani a.n. (BISH), 0. B. Long 2544 (UH)'« 

< 

A 

Cyperaoeae 

Pimbristy11s cymosa R« Br. 
E. H. Bryan, Jr. a.n. (BISH), 0. B. Long 2543, 2548, (TO) 

Falmae 

Cooos nuoifera L. 
E. H. Bryan* Jr.’42 (BISH).' 

1 * . ' . r . , 

» ' / ... 
* ■ 4 ’ ' v • '• ' ; 

Amaryllldaceae 
fr* * • 

• # 

Crinum asiaticuirL. 
H. H. Bryan, Jr. 45 (BISH) .' 

Hyotaginaoeae 

Boerhavia sp•- # ' ", 
0. B. Long 2541J 2580, 2588, (UH) o 

Pisonia grandis Bo Br0. E0 H« Bryan, It© s.n0' (BISH)©’ 
Aizoaceae 

Sesuvium poriulacaatrum L« var« griseun Lego' and Fosb©1 
> ’ -. Go Bo* Long 257^ 

Zygophyliaoeae . 
<r - 

Tribulus oistoides; L«. ,37 
E. He Bryan, Jr© (BISH), G© Be Long 2537, 2574 (TO) 

Euphorbiaoea# 

Euphorbia cyathophora Murr. ' 
C. B. Long 2536 (TO). 

Euphorbia hirta L. ' 
0. B. Long 2545, 2571(TO)« 



Tiliaceae 

Triumfetta procurabens Forst. £.' 
C. B. Long 2569 (OH). 

t 

?+ *" 

Cucurbitaoeae 

Cucurbit a pepo L. 
£• H. Bryan, Jr. 44 (BISH) • 

Malvaceae 
* 

Sida falias Halp.1 ' 
C. B. Long 2540, 25^9 (OH).1 

Convolvulaceae 

Xpomoea sp. 
C. B. Long 2538 (UH) V 

Boraginaoea® 

Cordia suboordata Lam. 
C. H. Long 2577, 2590> ((JH) «* 

^ Rubiaoeae 

Guettarda speoiosa L. 
C. B. Long 2587 (OH) . 

m 

Morinda oitrifolia L. 
C. B. Long 2539 (OH).1 

, 2570 

Goodeniaoeae 

Soaevola tacoada (Gaertn.) Boxb.1 
, E. H. Bryan, Jr.1 43, (BISH)^ 

Compositae 

Vemonia oinerea (Li) Less.1 

C« 3. Long 2548, 2585 (OH) o1 
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11-24-58 

United States National Museum 
Washington 25, D.C., U.S.A. 

REPORT OF IDENTIFICATIONS 

A letter lncs, has not, 
been written. 

Registrar File No. - 

To Dr. F. C. Sibley - Div. of Birds 
608 Natural History Bu$ldihg 
Smithsonian Institution 

Date 7 Feb 1964 

Initiated by c« v- Norton Department of Botany 

Collector Specimen 

__^Division of ^erns 

Locality Identifier 

All collections are F. C. Sibley. 

Howland Island 

y 
* Cordia subcordata Lam. 

v Coccoloba uvifera L. 
vfTribulus cistoides L. 

vEoerhaavia diffusa L* var. tetrandra 
(Forst.) Heim 

^ Portulaca lutea Solander 
vlepturus renens (Forst.) R. Er. 

Laker Island 

.DQerhaavia diflusa L, var. tetrandra 
(Forst.) Heim 

Triumfetta procumbens Forst. 
Portulaca lutea Solander 
Lepturus repens (Forst.) R. Br. 
Abutilon indicum Sweet ? 
Sida fallax Walp. 
Digitaria pacifica Stapf 

Lisianski Island 

Ipomoea indica (Burm.) Merrill 
Iribulus cistoides L. 

Eoerhaavia diffusa L. var. tetrandra 
(Forst.) Heim 

Casuarina equisetifolia Forst. 

Pearl and Hermes Reef 

1 Tribulus cistoides L. 
2 Brassica campestris L. 

3 Eoerhaavia diffusa var. tetrandra (Forst.) Heim 

C. V. Morton 
»t 
» 

tt 

it 

J• R. Swallen 

C• V. Morton 
i« 
n 

J. R. Swallen 
C. V. Morton 

w 

J. R. Swallen 

C. V. Morton 
»i 

« 
»» 

C. V * Morton 
it 

it 
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Solanum auriculatura Ait. 
Eragrostis variabilis (Gaud.) Steud. 
Cucurais sativus L, 
Sesuvium portulacastrum L. 
Coronopus didymus (L.) Smith 
Portulaca oleracea L. 
Cynodon dactylon (L.) Pers. 
Solanum nigrum L. 
Setaria adhaerans (Forsk.) Chiov. 
Lepidium owaihiense C. & S. 

C. V. Morton 
J• R. Swallen 
C. V. Morton 

61 

It 

m 

J. R. Swallen 
C. V. Morton 
J. R. Swallen 
C. V. Morton 
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Vasoular plants recorded from Hull Island 

By C. E. Long 

Pandanaoeae 

Pandanus sp. 
C. B. Long 2041 (UH). 

Gramineae 

Cenohrus echinatus L. 
C. B. Long 2005, 2052 (OH). 

Digitaria pacifica Stapf . ' ' . . 
E* H. Bryan, Jr. 46 (BISH), C. B. Long 2045* 2063 (UH) •' 

Eleusine indioa'(L.) Gaertn. ' 
E. H. Bryan, Jr.; 50 (BISH), C. B. Long 2003, 2019 (UH)'. 

Eragrostis tenella (Link.) Boatrw.1 
E. H. Bryan, Jr.1 47 (BISH), 0. B. Long 2024 (OH).' 

Lepturus repens (Porst.) B. Br.' • ' 
C. B. Long: 2013, 2017, 2050* 2056, 2057 (UH).‘ 

Cyperaceae 

Pimbristylis cymosa'B. Br. 
C. B. Long, 2048, 2059 (OH) . 

Amaxyllidaoeao 

Crinum asiaticum L* 
C. E. Long 2020 (OH).1 

Polygonaceae 

Coccoloba uvifera (L.) Jaoq.* 
C. B. Long 1998 (OH). 

Eyotaginaceae 
•* 

Boerhavia sp., ' ' ' , / _ _ 
- E. H. Bryan,'Jr.1 52, 53 (BISH), 0. B. Long 2010, 2061, 2062, 

2064, 2065, 2066, 2068, 2069 (OH). 

Portulaoaoeae 

Portulaca lutea Sol. 
C. B. Long 2046 (OH). 

Portulaoa sp.‘ " 
C. B. Long 2043, (OH).’ 



V / • vww 

Euphorbiaoeae 
, ... K , 

EuphorbiaMa# cyathophora Murr.-' 
E. H. Bryan, Jr.‘ 49 (BISH), C. B. Long 2018 (UH). 

Euphorbia proatrata Ait. 
E. H. Bryan, Jr.' 48 (BISH). 

Tiliaceae 

Triumfetta proourabona Porat. f.: ■ 
C. B. Long 2011, 2047, 2051, 2060 (UH).1 

Malvaceae 

Sida fallax Walp. ' 
C. B. Long 2007, 2067 (UH). 

Lythraoeae 

Pemphia aoidula'Porst. 
E. H. Bryan, Jr. 54 (BISH), C. B. Long 2054 (UH). 

C onvolvulaceae 

Ipomoea sp. j 
C. B. Long 2071 (UH). \ 

. • 

Bubiaoeae 

Morinda oitrifolia L.' 
C. E. Long 2055 (UH)* 

Guettarda speoiosa L. 
C. B. Long 2000, 2001, 2070 (UH). 

Goodeniaceae 
w • 

Soaevola tacoada (Gaertn.) Eoxb.1' 
E. H. Bryan, Jr. sun.1 (BISH)C. B. Long 2002 (UH). 

Compoaitao 

Vemonia oinerea (L;) Lesa. 
C. B. Long 2006,,, 2012, 2044 (OH) . 

*£4JC 



McBee cards at II of Hawaii for Fanning Island 

*Cleroden 

Cyrtosperma chomissonis (Schoff*) Merr. Long 3502 
Russelia aquisetiformis Schleeht* and Chan# Long 3586 
Spothodea canponulata Beauv* Long 3519 
Bryophyllum pennatum (Con#) Kurz* ~ Kalanchre pinnata (Lam*) Pars* Long 3526 

Passiflora foetida L. Long 3U97 
Garica papaya ( ?) Long 350?i 
Polyscias P. Futicosa (L.) Harms, H• St* John IhllU 
Nothoparox quilfoylei (Oogn. and March*) Merr, Long 3517, 3h99 
Polypodium scolopendria Burrn* f* Ball 6, Christophersen 19, Long 3523* 35U9* 
Cenchrus echinatus L* St* John ll|117 
Eleusine indica (L*) Gaertn. *bsberg 11002, Long 3537 
Erogrostis tenella (Link.) Beauv. Long 3560 
E. whitneyi Fosberg, Sibley 3507 (Long number) 
Lepturus repens (Forst.) R. Br., Ball 7, Christoohersen 18, Wilder 1, Long 3506, 

3510, 3538, 3553, 3571 
Stenotophrum secundatum (Walt*) Ktze, Long 3581 
Fimbristylis soathacea Roth + F. Cpios R. Br*, Ball 8, Christophersen 17, Wilder 3, 

Long 3512, 3511, 3552, 
Cocos nucifera L* Long 3525, 3569 
Rhoco spathacea (Sw.) Stern, Long 3599 
Gloriosa rothschildiana 0fBrien, Long 3511, 3513 
Tacca lentopetaloides (L*) 0* Ktze* Long 3U96 
Casuarina equisetifolia L« Long 3515 
Artocarpes (?) aetilis (Park*) Fosb. Long 3568 
Ficus carica L., Long 35U7 
Fleurya ruderalis (Forst.) Gaud. Ball 10, Christophersen 20, Long 3521, 3550 
Antigonon leptopus H. and A*, Long 3U98 
Gomphrena globosa L., Long 3501 
Boerhaavia tetrondra Forst*, Ball 5, Christophersen 16, Wilder 2, Emery s*d*, 

B. repens L. Long 3532, 3539, 35U8, 3592 
Bougainvillea speetabilis Wild*, Long 3565 
Pisonia grandis R* Br*, Wilder s.d*, St* John lUlll, Long 3555, 3557 
Sesuvium portulacostrum var* griseus Deg*??9Fosb*, Long 3533, 35?8, 3591 
Portulaca lutea Sol, Christophersen 22 
P. oleracea L* Long 3508, 3535 
Cassytha filiformis L., Long 353U, 3575 
Lepidium bidentaten Mont., Christophersen 16, St. John lUl08, Long 355U 

Baihinia monondra Kurz, Long 3513 
Crotolaria retusa L., Long 3516 
Acalypha wilsiona (cant read rest), Long 3566 
Codiaeum variegatum var* pic turn (Ladd*) Muell*-Arg*, Long 3b93 
Euphorbia cyathophora (Murr.) can read. Long 3518 
E. hirta L., Ball 17, Long 35U2 
Phyllanthus niruri L. - P* emerus Schum. and Thom., Ball 2, Christophersen s*n.. 

Long 35UU 
Triumfetta procumbens Forst*, Bg&ll 13 
Hibiscus rosa-sirersis L., Long 358U 
Sida fal lax Walp*, Long 3536, 3556, 3579 
Calophyllum inophyllum L., Long 3583 
Ipomoea glaberrina Bag. (m tuba?) St. John 1K120, Long 35UO 
Cordia subcordata Lara., Ball 12 
Helistropium anomalum H* and A* var* mediale Johnston, Ball 1)4, i*ong 3551, 3559, 3576 
Tournefortia argentea L. f., Ball 1, Long 3520 ^ 
Clenrdendrura xxrimx (L.) Gaertn., Long 35U6, 3561, 3569, 3570 

inerme 
Ocimum basilicum L., St* John 1U113 
Borreria laevis (Lam.) Griseb., St* John 1U115, Long 3505, 35U3 
Merinda citrifolia L., Long 35U5, 3580 
Scaevola frutescens s S* taccada (Gaerdr.) Roxb*, Ball 3, St* John ll|ll6, IJ4II9 

Long 3572, 35?0 
Gaillardia pulchella ’?oug., Long 350B 
Spidrella nodiflora (L.) Gaertn*, Long 3522 and Vemonia cinerea (L*) Less, Long 3573 



McBee cards at U. if Hawaii (August 1969) for Caroline Atoll 

Psilotum cant read (L.) Beauv♦ , Bong 3233 
Polypodium scolopendria Burn, f., Long 32liU, 3250, 328? 
Pandomis (?), Long 322? 
?gramin@ae, Long 3235 
Digitaria ciliaris (Retz.)Foch, Long 3235 
Lepturns repens (Forst.) R. Br., Long 3236, 3238, 32h7, 3286, 3221, 3259, 3211 
Oocod nucifera L., Long 3285 
Tacca leontopetaloides (L.) 0. Ktze., Long 3^3U> 3212, 3219 
Flourya ruderalis (Forst.) Gaud - ex Wedd., Long 3253, 3215, 3290, 3229, 3263 
Boerhavia diffusa va. tet????. Long 3239, 3225, 322U, 3210 
Boerhavia, Long 3?h3s 3252, 3289, 3291, 3262 
Pisonia grandis R. Br., Long 3280 
Portulaca lutea Sol, Long 3237, 3255, 3292, , 3257, 3223, 3231, 
Tribulus cistoides L., Long 32l;5 
Suriana maritima L., Long 3279, 3220 
Phyllonthus amarus Schumk. & Thom., Long 3283 
Ipomoea tuba (Schlecht.) Bon., Long 32U2, 3251, 3218, 3298 
T. pes-caprae ssp. brasiliensis (L.) Von Costotn, Long 3281 
Cordia subcordata Lam, Long 32L6, 3213, 3281*, 3261, 3228, S&kft 
Heliotropium aanomalum (?) H. and A., Long 32^0, 32U8, 3288, 3256, 3230, 3222 
Toumefortia argentea L. F., Long 32hl, 32U9, 3216, 3258, 3226 
Merinda citrifolia L., Long 3232, 325U, 321U, 3217, 3282 





Photographs :*Midway Island., May 23-25, 1964? C.B. Long . 

May 23 - 24, 1964 (May, in "black) 
* 

Eastern Island - May 23* 19&4 

2* large Casuarina grouping on the west end; Verbesina, Lobularia, 
and Scaevola. 

3* as in 2* 
4# Lobularia, Scaevola, Verbesina, Casuarina; nestling black-footed 

albatross. 
5. Anagalis, Cnaphalium on the ne. side of the ne-sw runway. 
6. Black-footed albatross nestlings in Lobularia; bare nest areas. 
7# Tribulus, Lobularia; west end of the e-w runway. 
8. Lobularia stand; black-footed albatross nestlings; Scaevola in back; 

w. end of the w-e runway. 
9. Scaevola - roots exposed, by high waves of storm;^erosion along the 

sw. shore of Eastern Island. 
10. Along the south shore of Eastern Island; young Messerschmidtia and 

Casuarina. 
11. Pluchea, Casuarina, Lobularia - on the n. side of the w-e runway near 

the intersection with the ne-sw runway. 
12. Nestling black-footed albatross in Fimbristylis, Lobularia, Verbesina; 

at the sw. end of Eastern Island. 

Sand Island, Frigate Point - May 24* 1964 

13# Scaevola and lerminalia in strip parallel to and between the shore 
and the runway, on se. point. 

14* Scaevola, Terminalia and Casuarina; in se. strip. 
15. Euphorbia heterophylla under Casuarina. 
16. Old bunker on se. shore; Casuarina, Cynodon. 
17* Coccoloba, Setaria, young Casuarina, Boerhaavia along the se, shore, 
18. Coocoloha and Casuarina trees along the se. shore, 
19, Scaevola on hillocks of sand on the se, point; nestling "black-footed 

albatross. 
20, Scaevola on the se, end of the w-e runway. 
21. Scaevola on the se. side of the w-e runway stabilizing and forming 

sand hillocks. 

May 24 - 25, 1964 (May, in red) 

Sand Island, Frigate Point - May 24, 1964 

!• Scaevola on sand mounds; in bloom. 
2. (asinl.) 
3. Litter accumulation under Scaevola. 
4* kohularia, Verbesina and Euphorbia seedlings along the Frigate Pt. road. 

Eastern Island - May 25* 1964 

5. Nestling black-footed albatross in Lobularia; Coryza seedlings; 
ne. end of the island. 

*2x2 Color Slides 



s* s ide 
6* Verbesina, Lobular!a; south side of the w~e rum-ray* 
7# Black-footed albatross - adult and -nestling - in Lobularia. 

of the e-w runway* 
8# kokularia, Boerhaavia in old nest area5 w* end of the w-e runway* 
9® Tas in 8*} 
10* Sooty terns nesting in Lobularia and Fimbristylis; e* side* 
11* Black-footed albatross nestling! Lobularia and young Scaevola at 

the e. end of the ne-sw runway* 
12* Shore vegetation opposite the end of the ne-sw runway; young Scaevola* 
13. Lobularia, Conyza, Pluchea; e. end of the ne-sw runway* 
14. Lobularia, young Scaevola, Messerschmidtia; on the beach e* end of the 

ne-sw runway* 
15. Beach at the e* end of the ne-sw runway; looking n*; note Lobularia, 

growing in sand* 
16* Scaevola, Messerschmidtia,; low branches layering out into bare areas; 

on the e* shore; prevailing wind from the east* 
17® Low Messerschmidtia shrubs on beach; e. shore* 
18* Solid stand of Messerschmidtia, Scaevola; note the Lobularia on the 

formerly "bare" break* 
19# Ipomoea in flower; on e* side* 
20* Verbesina on se. end of island; nestling black-footed albatross* 

May 25$ 1964 (May, in black) 

Eastern Island, May 25, 1964 

1* Bod-tailed tropicbird on egg; nest of Casuarina litter; just w of 
the boat dock* 

2* Casuarina in back; open area with Verbesina; nestling biack-footed 
albatross; w* end of island* 

3# Open area in Casuarina grove, Lobularia; w* end* 
4® Boerhaavia forming a thick mat under Casuarina and Scaevola* 
5* Verbesina - thick patch on the ne* end* 
6* Lobularia,, Scaevola, Casuarina; ne* end* 
7* Young Casuarina, Verbesina, Lobularia and Scaevola* 
8* Populace oleracea L* and Verbesina seedlings* 
9. Scaevola - Messerschmidtia association on the e# end with Casuarina, 
10* Scaevola - close-up of the flower and leaves* 
11* Bed-tailed tropicbird nest in Casuarina litter* 
12* Pluchea stand on the nw side w* of the e-w runway; nestling black¬ 

footed albatross in the Lobularia,* 
13. Pluchea stand further west along the e-w runway* 
14* Blackfooted albatross nestlings in Lobularia with Sca,evola in back; 

nw* side of e-w runway* 
15® (as in 14®) - further west along the n* side of the runway© 
16* (as in 14 and 15*) - further w* .along the n* side of the runway* 
17® At the extreme w. end of the e-w runway; Le-pidium and Boerhaavia* 
18* Baised coral gravel nest of black-footed albatross in Lobularia; w* 

end of the e-w runway* 
19* Fimbristylis, Lobularia and Conyza; w* end of e-w runway* 
20* Mes serschmidtia, Scaevola,; n* side of the e-w runway; Fimbristylis 

and Lobularia* 
Morthwest side of e-w runway; nestling black-footed albatross; Fimbri 
stylist Lobularia, Scaevola, Messersclirnidtia, Casuarina* 

21. 



22# Pluchea, Fimbristylis; nw# side of the e-w runway; nestling black- 
footed albatross# 

23. Fimbristylis in bare coral gravel# 
24# ("as in 2l7) 
25# Nesting sooty terns on eggs; nw# side of the e-w runway5 young 

Scaevola; nestling black-footed albatross# 
26# Nesting sooty terns5 Scaevola shrub5 Casuarina and hobularia# 
27# (as in 25#) - close-up of bare nesting areas of the black-footed alba 

tross# 
28# Close-up of a black-footed albatross nestling; nw# side of the e-w 

•runway# 
29# (as in 28)# 
30# Coronopus, Anagalis, hobularia; ne# side of the e-w runway# 
31* CoronoijUSg Pluchea, Fimbristylis; mid-n# side of the e-w runway# 
32# hobularia# Pluchea# Fimbristylis; nw side of the runway# 
33* head sooty tern on nw# end in Fimbristylis and hobularia# 
34* Many sooty tem dead; nw# side of the e-w runway; young Casuarina# 
35* hong view (looking n#) of the nw. side and vegetation strip - of the 

e-w runway# 
36# Bed-tailed tropicbird nest on ground, in litter, under Scaevola# 
37* Scaevola - flower and leaves close-up# 





PTERTOOPHYTA 
Psilotinae 

Psilotaceae - 
Filices or Filicinae 

Polypodiaceae 
Lichenes 

Pyrenulaceae 
Physciaceae 

SPERMATOPHYTA 
Gymnospermae 

Araucariaceae 
Anglospermae 

Monocotyledonae 
Pandanaceae - 
Graminae - 

✓ Bromeliaceae - 
Cyperaceae - 
Palmae -; 
Araceae --- 
Commelinaceae 
Pontederiaceae 
Liliaceae - 
AmaryUidaceae 
Taccaceae - 
Bioscoraceae - 
Masaceae -- 

Bicotyledonae 
Casuarinaceae ----- 

v^Moraceae- 
v/Urticaceae - 

Santalaceae - 
Polygonaceae —-- 
Chenopodiaceae -— 
Amaranthaceae 
By c t aginace ae- 
Aizoaceae ‘--- 
Port ulacaceae- 
Caryophyllaceae --- 
Annonaceae 
Lauraceae - 
Hernandiaceae 
Capparidaceae -- 

/Cruciferae- 
Crassulaceae 
Rosaceae 
Leguminosae -- 

Oxalidaceae 

psilotums 

Pandanus, Freycineta 
Lepturus, Digitaria, Cenchrus, Eragrostis, Panicum , Corn 
Pineapples {ft *»*>»*). 
sedges, Cyperus, Fimbristylis, Sclrpus 
palms 
taro 

onion (Allium) 

Polynesian arrowroot (Tacca) 
yam (Discorea) 
bananas (Musa) 

ironwood 
mulberry, figs (Ficus) breadfruit (Artocarpus) 
Fleurya 
sandlewood 
sea-grape (Coccoloba) 
Chenopodium, Atriplen, beet (Beta) 

Boerhavia, Bougainvillea, Pisonia 
Sesuvium 
Portulaca 
pinks 

love vine (Cassybha) 

Capparis 

broccoli, mustard (Brassicap, Lepidium, radish (Raphanus) 

Mimosa, beach pea (Vigna), clover(Prosopis), Phaseolus, 
Sesbania, alfalfa (Medicago), coral tree (Erythrina) 



Zygophyllaceae-Tribulus 
Rutaceae---Citrus 

>Simaroubaceae - Suriana 
v/Euphorbiac eae- 

Anacardiaceae 

Tiliaceae - 
yMalvaceae - 

Sterculiaceae 
v^Guttiferae — 

Tamaricaceae 

Passifloraceae 
✓^Caricaceae - 

Lythraceae - 
Lecythidaceae — 
Rhizophoraceae - 

Araliaceae 
Umbelliferae - 
Primulaceae 
Sapotaceae 
Apocynaceae -- 

Asclepiadaceae 
/Convolvulaceae -• 

Hydrophyllaceae • 
y Boraginaceae - 

Verbenaceae 

Labiatae 
Solanaceae - 

v Scrophulariaceae 
Bignoniaceae 
Acanthaceae 

Plantiginaceae 
>s Rubiaceae- 
y Cucurbitaceae 

Goodeniaceae - 
Compositae - 

castor bean (Ricinus), poinsettia, spurges (Euphorbia) 
candlenut (Aleurites), Phyllanthus. 
mango (Mangifera) 

trailing burbush (Trlumfetta) 
Sida, milo (Thespesia), Abufcilon, Hibiscus, (incl* hau) 

kamani (Calophyllum) 

papsya (Carica) 
Pemphis 
Ba.rringtonia 
mangrove (Rhizophora) 

carrot (Daucus), parsley (Apium) 

Plumeria., oleander (Her i urn) The vet ia 

Ipomoea 
Hama 
Cordia, Tournefortia, Heliotropium 

■--- tomato (Lycopersicon), tobacco (Hicotiana), Petunia, 
eggplant, nightshade (Solanum) pepper (Capsicum) 

- Russelia 

ii i 

Morinda, Guettarda 
Sicyos, pumpkin (Cucurbita) -watermelon (Citrullus) 
cucumber, muskmelon (Cucumis) 
Scaevola- 
horse-weed (Conyza), Pluchea, Verbesina, lettuce (Lactua) 
marigold (Tagetes) 


