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CERTil' I Cf,Tl ON OF /\ U'rl lC:N 'l'ICI'fY 
~ RU:,1' 'rl,?.?I'l'ORY /\h C :tIVl.:S l'ROJ1':C1' 

'l'kUS'r 'l'EkH.ITORY OF Tilt: PACil;'lC ISLANDS 

hc r~by ccrti~y that the documunt s appearing on thi s r o ll 

of film wc.:rc phocogr.:ipt.ed on C: c,.,..:f,,.ilp_ ; t:ia t tt-.cy 

arc true an,! correct copies of th~ documents conc~incd in 

cha record Lile Juscribl.!d on th~ accompanying com~uL~ r 

identifi cat ion form ( s) . 

The integrity of the above-described r eco rd file has been 

mn1ncaincd on the film by micr ofi lming cac l1 document in th e 

exact orU r in whiclt ic wa s founJ in th1.: file , with the l.!x -

duplication (i . e . c.:i r bon copies) ; technical diff iculti es nd/:,r .... - .: 

by t:rror , as indicated o n the film , in the corr.:?spc,ndu1,cc , note ~ 

or rctak~ curcif icatcs; and chat cer tificatio n of chi£ microfil~ 

is ~art of mJ off icidl duties as Chairm~n of th~ Trust T~rritory 

Ar chives ~ommittce . 

t, ().,,/4k--
lJ.:i Lu 



CER'l' I FIC A'l'ION OF AUTllt::N1' 1 CI'rY 
~RUS1' T~FF ITOltY Ah CHIV~S PROJECT 

TRUST TEHHITORY OP THE PACl~lC I SLANDS 

by cc rti~y thaL the document s ap pcdring on t h is roll 

m w~re photog r aphe d on & C-,"t,4,,,,, ; t:1u t tt·.cy 

co rrect cop ies oft~\! docum~nts contai, cd in 

c or<l (il c J~scribc<l 01, Lhc accomp~nying coo~utcr 

[ication for m(s). 

cegrity of the above-described record file has ~ccn 

ained on the film by microfilming each document in the 

order ir. which it wilS f o ur:1 in the file , with th\! 1.?:~­

on, if Jny , of•~ocuments o~itted b ec aU S\! of ex ct 

cation (i . e . c.irbon copies); technical difficulti es and/.::i r 

ror, as indic.:itcd on the film , in the corrcspc,ndo1,cc, notes 

tak~ cer tificates; and tha t ccr ti Cication oC chic microfiln 

rt o( my of ficidl dutids as Ch airmdn o( th~ Tru~t T~rritory 

~s Commit cc . 

_,1 ' ..;, 

THUST TERR ITOllY 01- TIIE PAC I FI C I SL.ANUS--ARClll \11,S SURVEY FORM 

Primary Branch, Dcp:1rtme-n l, Bureau , or Office p r od ucing materia ls: 

Subgroup of the above : _ f\ 1 , 

Author/Title / Ua t e of publica ti on (if any) of specific ma t eria l s : 

Subjec t of matcnal s : (Sec schedu le in TrPI 

Bri ef descript i o n : \) ..,_ · 1 , , · 
(._ f I • 

Gccrgraphi..: a r ea Jca ll \\ i th in matl.·ri~ils: 
Tl'PI :a large: 
lndi\'i<lu ~ll districts : __. 
ln di vi<lua l govcrl\lac nt s: 
Individual islands: 
lll'hei-: 

Spnn of yc:trs covered by materials: 

Format of i n fo rmati on: 
Corrc-~pondcncc: 
H.cpon :-.: 1. 
CI i pr, i n gs : 
Ot he r: 

Files Sys t em :-1:mual) . : · • 

I - / -., t \ \ )'_ , • l , \' l' t 

Physil·n l a rran gement of ma terial s: (!low a i·e th ey organized within the file?) 
Gcog i-a rh i c a l ly: 
Chrono l og i cal l~~: :.­
Bv s 11b i c- ,,:rs: t-­
u}' o r).!~m i zat ion: 
Othc ,;-: 

Ph ys i i.: al l oc :itio11 o f 111:irc• ri a l s : ( Aro n \.\'here presently loca t ed) 
Office: , .. < 
Fi i l' l:ah i nct 1111mhcr: 
Dr:n,·cr m11nt!cr: 
Fi l C' f o lde r n111 11tw r : 
Esti mated ~u:111ti t y of 

Date: , 

llispos iti on o f o r igi11als: 

flicrofi l m ro l l No.: ./ 

.. 

Sub~roup: I I I 

ma tcri .1ls: , \ \ 

Frame#: 

... 

.,.. 
s~ l·• : ,,-. ,.•,. 



TllUST Tl:RR ITOHY OF TIil: PACIFIC ISL;\NUS--ARCIIIVES SUHVEY FORM 

I 
ry Rran ch, Dcpartmrnt , Uurcau , o r Offi'cc producing m'?:ltcriul s : { l ._ r ·r 
oup of the above: _ p. 1 , 

r /Tit l c/Uatc of publication (if any) of specific mneria ls: 

,·t of rnatcna l s : (Sec schedule in lTP I Files System !-lanual) 

dcsc.ription: iJ.--:-L 
<... I ' · ' 

aphi ~ area Jca l t with in matcd al s : 
'!Tl'! at large: 
Individual di s t ricts: __. 
Individual government s : 
ln<li vi<lua l is l ands : 
Other: 

of yea r s co\'c re<l hy ma t e rial s: 

it of infornwti on : 
Corrc-spon<lcncc: 
Report:-. : t. 
Cli ppings: 
Other: 

-

I I ' .) 

: : \ 

t I t\~ I I -

i,,:al arr ,m gcmcnt of materia l s : (flow are th ey o r ganized within the file ?) 
Geo g raph i ca lly : 
Ch r ono I og i ..:n l l~:: L-­
Rv suhjC"t,;ts: i.-­
H)' or~~rniza ti on : 
Ot her·: 

i ca l l oca tion of 111:tt c.•ria l s : ( Are:t \\'here pres ently l oca t e d ) 

~ffi cc: •· Sub group: / 1 I 
Fi I t.• ~ahi nct nuntl>..!r: 
Dr;11,,,·cr numhcr: 
Fi I t' fo lder n11mhpr: 
Estimated qu:mtit y of matt.•r i a l s: \ \ • ~ 

o n.lcJ ny : r-~ (._ 

e : 

posi ti on ot· or i ginals: 

•rofilmro ll No.: ./ 

• 

Frame #: 

• 

• • TRUST TERR !TORY OF THE PACIFIC 1 SLANDS 
MANUAL OF ADMIN ISTRATION 

Part 3 
August 16, 1973 

Programs Land Manageme nt 
Resourc es and D~vc l o pment s ~ctinn l85 Rea l Estate Services 
Chapte r l L,\:':O FOR CAPITAL T~\PROVF.>tL",:-"T....!.l'!!R_,,O_,,_J!c:EC~'-'-l'Se._ _______ .:::4_,,8_,,_5-'-". l 

I. M!'.Q_g : 

Section 485, Chap t e r 1 . promul gnte d o n August 16, 1968 , is here by 
repealed in its en t i r ety and is r eplaced by this r elease . 

For pu rpose o f this Sectio n, Chap ter l, the term " capital improve ­
ment project" is ,my Gove rnment improvement program o r projl!ct re­
qu i r i ng the uc;e of t,nd, eith~ r public or priva t e , fo r the genera,l 
bcne:fit o( the citizcr.s of the Trust Territory of the Pacific I slands . 
These programs and projects include those fund ed hy the Trust 
T~rritory CovcrnmcnL, the Congrei=.s of Micronesia, the Distri ct 
Legi s latures , g ran t-in - ai d and others utilizing public funds . 

It is essential to c larify the responsibi l ity of v ariou s Trust 
Te rr itory pr ogr ams , aC\ivities and de pa rtments on a Dis trict level, 
as opposed to. a Headq u arters leve l, i n acquisition and c e rtification 
of land fo r capital improvement projects. • 

II. BASIC AUTHO~ITY - RESPQc,SIBlLlTY: 

Pur suanL to Sec tion 51, Title 2 1 o f the Tru s t T"r r i tor y Code ;ind 
the di ·cective o( t he High Commiss i oner dated M,-i:1 29, 1973, the 
basic authc.i rity and re spon sib il i t y for a cquisition and ce rt if ic .J ­
tion of land fo r capital improvement projects is her eby dc lcgat.:d 
to th e District Admi n istrator o( the Dis trict in wh ich .:. uch acqui ­
si tion and/or c<>rtificntion is r equired , effc-ctive Jul y l, 1973. ~ 
Furthe r deleg ation of this authority an_d r espon sibility r.1ay not be 
made b y the District Adm inistrator without the written .l.pproval of 
the Hi gh Cormlission c r . The excr'("ise of thi s authority a nd responsi­
bility s h a ll con fo r m to po li cies and guid e lines hC'rein containMI and 
as may be am..!nded ( r am time to ti me, and as pre:;c ribed in th e Land s 
and Survey s M;mual, Section 48 1, Manual of AUmini s tration. 

Acco rdin g l y , i n eac h Di s trict the District Admini s trato r of that 
District st.all h{mccf0r l h be r esponsi ble for th e acquisition of 
i nt e r ests in privat e Jan •j :.; th e Government of the 'Trust T<'rritory , 
provided that Lile initi.:ition of an y ac tion in the courL s o( th<' 
Tr ust Tc rri r-ory, pur-su ,1nt t(J Title 10 of th (• Tru st Territory Code, 
to acquire land by Mwrcisc of emi nent dam.tin sh.il l be- s ubj ec t to 
the prior writte n approv.i l of the lli p;h Commissioner aft e r review of 
the findin gs and rcc 0mmcndaLi0 ns of th e Di str ict Admini s trator. 
All mattl•r s per taining to Lhc acquisition and cc rti.(ication land 
and compli~ancc with the provisions of the Uni fo r m Rclot·ation 

8/ 16/73 
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III. 

IV. 

• • 
Assistance and Real Property Acquisitions Policies Act of 1970, 
wli ich arc pending at Headquarte rs as of the effective date of 
this Manual Chap ter, sha ll become the responsibilit y of the 
Di~tricts to complete in accordance with the following procedures. 

BASIC .POLICY CONS !DERATIONS: 

Bec aus"' of the large a.mount of publi c land and in the interest of 
economy , capital improvement projects involving land sl(ould be 
situatC'd where feasib l e on lan<l which is part of the existing public 
domain. Wl1crc public land is not available or is not suitable for 
the contcmplatc.-d con~truct i on •projcct , appropriate interests in 
private land will be acquired by the Government, if public interest 
and necessity dictate . 

An interest in private land may be acquired by negotiation or by 
th e cxcrcist:! of the power of eminent domain . Use of eminent d omain 
is restricted to those- few situatiot'is where land cannot be acqu i red 
by negotiation and the land is abso lutely required (or public use. 

In acquiring an interest in private land, the interest or estate 
acquired shall be compatib l e with the type. of project to be estnb­
li shed and the long-ranr;e benefits to the specific community and to 
Micronesia as :i whole. Consideration shall be given to future ex! 
pcnse, admin istrative burden, practicality and substantive security 
of title, both qualitatively and quantitatively as to the estate 
acquired, at all times. Effective policy provisio n s will be made by 
the Headquarters Chief oi Lands and Surveys Divi sion for periodic 
review and necessary action as to terminable or r enewab le estates. 
Specific safeguards are to be implemented by each District Land 
Management Officer to preclude the pos sibi.lity of lapse or loss of 
such estates under the direction of the Chief of Lands and Surveys 

Divi sion. 

BASIC PROCEDURES DURI~:c Pl.M'NH-G PHASES: (See Exhibit I -
11 Comprehcnsivc Flow Chart") 

A. Application for Lmd: 

Application for land si tc-(!.) (or projects shat 1 be made to the 
Distrj ct Administrator by the Di strict Planning Officer with 
utilizat~o-;; of a Form No. 985, as shown in Appendix 

11

B" at­

tached hc-rc•tp.· 

Ba Maste r Plan: 

A twcnty- yc-.:ir Master Pl.in I pur s uant to Ti etc 51 of the Trust 
Territo ry Code (The I.and Planning Act), shall be pre.pa. r ed 
through th coordinatrd c[foi-ts of t h e District Administrator, 

8/16 /73 485.1 Page 2 



• • 
Assistance - and Real Property Acquisitions Policies Act of 1970, 
wliich arc pending at Headquarters as of the effec tive date of 
this Manual Chapter , shall become thc ... responsibility of the 
Oi-Strict s to complete in accord'ance with the following procedures . 

III. BASIC ·roLICY CONSIIJERATIONS: 

IV. 

Becnus,. of the l arr.,e amount of public land and in the inter est of 
economy, capital improvement projects involving land s1fould be 
situatc~d where feasible on land which is part of the existing public 
domain . ~~e r e public land i s not avai l able or is not sui table for 
the con tcmplatte:d constn.:ction •project , appropriate interests in 
pr ivate land will be acquired by t h e Government, if public i n terest 

and necessity dictate. 

An interest in private L:md may be acquired by negotiation or by 
th e exercise of the power of eminent domain. Use of eminent domain 
is r est r ic t ed to Lho sc- few situations where l.:in"d c.'.J.nnot be acquired 
by negotiation and the land is absolute l y r e qu i r ed for public u se . 

In acquiring an int e rest i n priva te land, the i nterest or estate 
acquir ed s hall be compatib l e with the type of project to be estnb­
li shed and th e long - ranP,e benefits to the specific community and to 
Micron esia a s a whole . Consideration shall be given to future ex! 
pe nse, admin istrative burden, practicality a nd substantive security 
of title, both qualitatively and quantitat.ively as to th es tat e 
acqui r ed , at all times. Effective policy provisions will be made by 
the Headquarters Chief of Lands and Surveys Divi sion for periodic 
~view and nece ssar y action as to tcrmin.:ible or renewable estates . 
Specific safeguards are to be implemented by each Di strict Land 
Man agement Officer to preclude the possibility of l.:ipse or loss of 
such estates under the direc ti on of the Chief of Land s and Surveys 

Division . 

BASIC PROCEDURES DURU:G PI..AJ'INmG PHASES: (See Exhibit I -
"Comprehensive Flow Chart ' ') 

A. Appl i~ation (or L~nJ: 

Applicatio n for land site{s) for- pt·ojects shall be made to the 
Di str ict Administrator by the Di stric t Planning Officer with 
utilizat ·~o7' of a Fqrm No. 985, as shown in Ak-'pendix 

11

B
11 

at ­

tached h r r(• Lo . 

B. Master Plan: 

A twenty-yc.:ir Master Pl:m, pur suant t o Title 5 1 of the Trust 
Territory Cod~ (The I. and Plan ning Act) , f. hal.l be pre.pared 
through the coordinntrd c(foi-ts of the District Administrator, 

8/16/7 3 485.l Page 2 

C. 

• • the District Planning Commission, the Distri c t Planning Officer, 
the Di str ict Land Management Officer and all using agencies. 

Capital Tmprov~mcnt Program: 

Ail proposed project s sha ll be' included in a five - year capital 
improvement program. 

D. Initiation of Form No. 985: 

8/16/73 

A Form No. 985 (Application for land s for Capital Impr o vemen t 
Project) shall be initiated by tl1e Distric t Plann i n g Officer 
for each proposed project with input from th e District Land 
Manageme~t Officer, the District Attorney and the usin g agency. 
Each off1.ce has . the followi ng respon~ibilities: 

1. 

2. 

3. 

The Distric t Planning O[[icer shall determine that the . 
proposed si t~ is con sis tent with the Master P l an and in 
accordance with the Trust Territory Environmental Quality 
Protection Act (sub - Chapte r l, Chapter 13, Title 63 of 
th e Trust Territory Code). If n o Master P l an exists, he 
shall determine that the proposed site is consistent with 
sound planning procedures after input from the District 
Planning Co1m11ission (Title 51 of the Trust Terr itory Code), 
the D1str1ct Land Mnnngement Office r and the District 
Admini strator . 

n 1e Di strict Land Managemen t Officer shall determine 
survey cost~, land acquisitio n cost s , existing Land use, 
preparr a prelimin~ry title abstract i n conformity with 
the guide.lines contctincd in Appendix " C" and, under cl,e 
directi o n of rhe Di strict Attorney , negotiat e fo r and 
effect execution of an e ntry permit and acqui~i tion option 
agreement in compliance with t h e Uniform Relocation 
Assi stance and Real Property Acqui si tion Policies Act of 
1970 , and in con formi ty with the Nation a l Environment,1 1 
Quality Protection Act, where applicable, and i n further 
compliance with the Lands and Surveys Manual promu l gaLcd 
by th~ Chief of the Lands a nd Sllrveys Division, Dep.:ir lmcr.t 
of Re so urces and DevC"lopment .. 

The Di s trict AttornC' y s h all ~ivc l ega l supcrvi~ion and in ­
struction to Lhc Dir.trice Land M.-:maccment Office r in his 
n cgot~afiOns , prepare necessary documents, dete rm ine legal 
qucst1.ons and prepare a prelim inary t i tl e opi n ion. th.• 
shall prc-parc a sunnnar y as to app li cabi li ty o( the Un i form 
Relocation Assistance and Real Pr oper t y Acquisition P,,licies 
Act of 1970 and of spec ific .:1clion necessary for compliance 
thC'rewi Lh. lie s h :ill 'fo rward the fit"es to th(' Di s tri ct 
Admin ist r ator aftl"r adding an)" a<l'ditional documentation 
r £1qu ircd by LhC' District Administrator (or review and 
decision. 

485.l Page 3 · 



C. 

D. 

• 

8/16/73 

• • the District Planning Com.mission, the District Planning Officer, 
the District Land Management Officer a nd all using agencies. 

Capital lmprov~ment Program: 

Ail proposed projects shall · be" included in a five-year capital · 
improvement program. 

Initiation of Form No . 985: 

A Form No . 985 (Application for Land s for Capital Tmprovement 
Project) shall be initiated by the District Planning Officer 
for each proposed proj ect with input from the Distri c t Land 
Management Officer, the Di sti:;ict Attorney and the using agency. 
Each office has . the fo llowing respon f ibilities: 

1 . The District Planning Officer shall determine th8t the. 
proposed s ill! is consistent with the Master Plan and in 
accordance wi th the Trust Terr itory Environmental Quality 
Protection Act (sub-Chapter l, Chapter 13, Title 63 of 
the Trust Te rritory Code) . If no Master Plan exis ts. he 
sha l l determine that the proposed s ite is consistent with 
sound planning procedu res aftC"r input from the Distri ct 
P lanning Conunission (Title SL o( the Trust Territory Code) 1 

the District Land Management Officer and the District 
Admi n istrator. 

2 . The District Land Management Officer shall determine 
survey cost~, land acquisition costs, exlsting land use, 
prepare .'.l pr e liminary title abstract in conformity with 
the guidelines contained in Appendix 11C11 and, under th e 
di r ection of the DJ strict Attorn ey , negotiat e for and 
effect execution of an entry permit and acquisition option 
ag r eement in compliance with the Uniform Relocation 
Assistance and Real Prope:rty Acqui sition Policies Act of 
1970 1 and in conformity with the Nationhl Environmcnt :il 
Quality Protection Act, where applicable, and in further 
compli3nce with the Lands and Surveys Manual promulgat:cd 
by t..hr Chief of the Lands and Surveys Divi sion , Dep.'.lr Lmer..t 
of Resou'rc c.s and Dcvc-lopmcnt. 

3 . The District Attorne y shall give legal supcrvi :;ion and in ­
struction to Lh~ Difitrict Land Manaeement Officer in his 
negotiations , prcp.:1rc necessary docume nt s , determine legal 
q uestions and \lrcparc a preliminary tit l e opinion. H0 
shall pre-pa re a summo.ry as to applicability of the Un i form 
Rclocati,,11 Assis tance and Re-al Property Acqui si tion P1>licies 
Act of 1970 and of spec i fic ncLion neces sary for compliance 
thcrcwiLh. lie sh;1ll ' forw.:1rcl the fil

1

cs to thC' District 
Administrator a fter adding any acJdition.:il documentation 
required by Lhc District Admi n istrator ior review and 
decision . 

485.l Page 3 

v. 

• • 
4. n,~ District Public Wor~s Officer s ha ll determine 

topographic survey and sub-surface exploration costs . 
Upon the r eq uest of the District, the Chief of the 
Division of Design and Engineering, Headquarters 
Department of Public Works, shall provi~e the District 
Public Works Officer with technical assLstance to de ­
termine the topographic and sub~surface exploration 

requirement~ and costs . 

\lherc A-E revolving funds are anticipated, the District 
Admini st rator will direct his application for_ funds for all 
elements of the project to· the Headquarters D~rector of 
Pub l ic Works. Afte r determination of appropriate funding 
availability, the Form No. 985 will be certified by the 

appropriate Financial Officer . 

CERTIFICATION PROCEDURE FOR PUBLIC LAND: 

A. lni tiation: . 
If public land is to be u sed for the project site, the 
o~ strict Adminj :, trator will forward a copy of the Form 
N~ . 985 with appropriate comments and instructions to the 
Di strict Attorney ► after determination that f ~nds _are 
available. He will notify the Hea~quarter s Director of 
Public Works, also, to proceed with topographic mapping , 
sub-surface investigation, and A- E contracting, or in-house 

de s ign. 

B. ~: 

C. 

D. 

8 / 16/73 

Th e District Attorney will review the Form No . 985 and 
attachments for form and legal sufficiency and transmit 
to the Di s trict Land Management Officer . 

Survey Plat: 

The District Land Management Officer will prepa~c a1: appro­
priate survey plat r u~suant to standards and gu1del1n ~s shown 
on Appendix " E" attache<l hc1·eto . He wi 11 the1: tr~nsm~t the 
survey plat to the OisLrict Attorney (or examination 10 con­

nection with related documents. 

Alien PropertN Custodian :ind Other Conveyance: 

The District Attorney will secure all necessary .conveyances 
and rcl enses , including conveyances from the AlLC'n Property 

Custodian, as required. 

485, l Page 4 



v. 

• • 
4. Th", District Public Works Officer shall determine 

topographic survey and sub-surface exploration costs . 
Upon the r eque s t of the Di s tr ict, the Chief of the 
Divi sion of Desi gn and Engineering, Headquarter s 
Department of Public Wocks , sha lt provide the Di s trict 
Public Works Officer with techni cal assistance to de­
termine the topogr aphic and sub-surface exploration 
r equirements and costs. 

Wh ere A-E revolving funds are anticipated, the Di str ic t 
Administrator will direct hi s application for funds for all 
element s of th e projec t to the Headquarters Direc t or of 
Public Works. Afte r detennination of appropriate funding 
availability, the Form No. 985 will be certified by the 
appropriat e Financial Officer. 

CERTIF ICATION PROCEDURE FOR PUBLIC LA.'ID: 

A. Initiati on: • J. 

If public land is to be u sed for the project si t e , the 
Di str ict AdminiGtrator will forward a copy of the Form 
No. 985 with appropr i ate comment s and instructions to the 
Di strict Attorney , a fter de t ennination that fu nd s are 
avail able. He will not ify the Hea~quartcrs Director of 
Publ ic Work s , a l so , t o proceed with topo graphic mapping, 
sub-sur face investigation, and A-E contracting, or in-house 

de sign . 

B • • ~: 

C. 

D. 

8/16/73 

The Di s trict Atto rney will r eview the Fo rm Nn . 985 and 
attachments for form and legal s ufficiency and transmit 
to the Di s trict Land Management Officer. 

Survey Plat: 

The Di s trict Land NanagcmC'nt Officer will prepare an appro ­
priate survey pla t purs uant: to stand ards and gu idelines shown 
on Appendix " E1 ' .:it tachc<l he reto. He will the ~ tr~n s mit the 
survey pl.:it to th e Di s trict: Attorney for examination in con ­

n ection with related documents . 

Al ien Pro perty Ct1 s t od i an ,-ind Other Conveyance: 

n,c Di s tr ic t Attorney will secure al l nece ssary conveyances 
and r e l eases, including conv eyances f rom the Ali en Property 

Cu stodian , as r equired . 

485. l Page 4 

E. 

F. 

G. 

H. 

8/16/73 

• • Uniform Reloca tion Assistance and Real Pro crtv 
Acgui silion Policic · Act of 1970 Review a nd Action: 

The Di stric t Attorney will then r eview all data and e f fec t 
fur t her nece ssary compliance with the Uniform Reloc ation 
Assistance a.nd REal Prop~rty Acqui si tion Policies Act of 
19 70, utilizin g the se r vices and assis tanc...c of the Di strict 
Land Management Office . 

Final Ab s tract : 

The District Land Management Officer shall prepare a final 
titl e abstract a nd tran smi t the same t o the District Atto rney. 

Revi ew , Title Opi n ion ,:md Cert ification Rccommcndati.on bv 
th e District Attorney : 

The Di st ri ct Atu, rncy wil l r eview a ll documents as to fo rm and 
legal sufficienc y , prepare a fina l titl e opinion, in compliance 
~ ith Append ix "D"• and r ecommend certi fica tio n of the tit l l.'.! o r 
interest of the Tru s t Territory Gove rnmen t in the si te to t h e 
District Admini st rator. 

Certification: 

The District Administrator shall review all documents and 
issue tHe certi fication of the title o~ i n terest of the Trust 
Territory Government in the si t e , sending copies of all 
document s to: 

l. 

2. 

3 . 

The Chief of the Divi:;ion of Land s nnd Surveys , De partment 
of Resources nnd De velopment, f or r eview and monitoring i n 
accordance with Article Xl hereof. 

111e Headquarters Di.recto r of Publ ic Works fo r obligat ion 
of fu nds for land surveys, land acq u isit ion, property 
damage , topographical S'U rvey , sub- surface c:•:p loration , 
site prep.:irntion , re - e n try permits , option costs and .r e ­
location assistance . 

11le Di strict Attorney , who shall effecr final complianc e 
wi.th the Uni fonn Rclocalion Ass i s t;mc~ and Rea l Property 
Acquisition Policic-s Act of 1970 with the aid and ass i s t­
ance of th e Di s tr ict Lnnd M.:anagcmcn t Officer . 

111 e Di s tr ict Land Manar,eme nt Offi ce r for inven to r y and 
a llocation wi t h t"l'S pect Lo pub l ic l nnd. 
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G. 

H. 
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• Uniform Relocation Assistance and Real Pro crtv 
Acgu.isition Policic .· Act of L97 0 Revi ew and Action: 

Th e Di s trict Attorney will t he~ review all data and effect 
further neces sary compliiancc with the Uniform Relocation 
Assistance and REal. Propi.:!rty Acqui s ition Policies Act of 
1970, utilizing the services and assistanc..c of th e District 
Lan d Managem~nt Office. 

Final Abstract: 

The District Land Management Officer shall prepare a final 
titl e abstract and tran smit the same to the Di strict Attorney . 

Review , Title Opinion and Ccrti[i•cation RccollUT\cndation by 
the Oi ~trict Atto rney: 

The District Att ~rney will rev iew all document s a s to form and 
l egal sufficienc y, prepare a final title opinion, in compliance 
wi th Appendix "D"• and rec~mmcnd certificat~on of the title or 
interest of the Trust Territory Government 1n the site to the 
Distr ict Administrator . 

Certification: 

Th e District Administrator shall review all documents and 
issue tlic certification of the title or. i nterest of the Trust 
Territory Governmc-nt i n the site , send ing copies of all 
documents to: 

l. 

2. 

3 . 

The Chief of the Division of Land s And Surveys, Depar tment 
of Resource s and Development , (or revi ew and monitoring in 
accordance with A:c tic le XI hereof. 

n1c Headquarters Director of Public Works for obli ga tion 
of fu nds for land surveys , land acqui s ition, prope rty 
damage, topographical survey, sub-surface e:,:p lorat ion, 
site preparation, re - entry permits, option costs nnd ~re­
l ocation a ssis tance. 

'lhc Dis tr ict Attorricy, who shall cffecr final compliance 
wi Lh the Uni (Qrm Relocation Assist;mc(' a nd Rea l Property 
Acquisition PoliciC's Act of 1970 wi.th t he aid a nd assist ­
ance of the Di s tri ct Land Management Officer. 

111e Di stric t Land Manar,ement Officer for inventory and 
allocation with re s pect Lo pub l ic land. 
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• • VI. ACQUISITION AND CERTIFICATION PROCEDURE FOR PRIVATE LAND: 

A. 

B. 

c. 

D. 

E. 

F. 

8/1 6/73 

Tran smittal by Distr lct Administrator : 

' If private land is selected to be used fo r the project site , 
"the Di str:ict Admini s trator shall , transmit the approved Form 
No . 985 to th e District Attorney after determination that 
fund s arc avai labl~ for land acquisition. He sha ll notify 
the Headquarters Di recto r of Public Work s to proceed wit h 
topographi c mapping , sub - surface investigation, and A-Econ­
tracting, or in-ho use design . 

Review bv Di s trict Attorney and Exercise of the Option: 

The Di s trict Attorney shall review the Form No . 985 and 
attachments for form and legal sufficiency and transmit 
to t he District Land Managemen t Officer. 111e Di s trict 
Attorney shall o lso prepare the neces~ary doc ume nts to 
exerci se the option to acquire the project s ite under the 
acqui sition option agreement, and upo n execution of th e 
option by the District Admini.!t trator shall cause delivery 
of the s,µnc to the landowner(s) . 

Survey Plat: 

The Di strict Land Management Officer will prepare an appropriate 
s urvey plat and transmit al l data to the District Attorne y . 

Preparation of Final Doc uments and Compliance with Un iforn 
Relocat ion Ass istance and Real Property Acquisition Po li e i es 
Act of 1970 : 

The Di s trict Attorney wi.1 1 prepare fina l acquisition documents 
and effect further compliance with the Re locat ion Assistance 
Act, utilizing the aid ~md .issistancc of the Di s trict LanJ 
Management Officer, and transmit the completed fin .:11 documen ts 
to th e Dis trict Land Manage ment Officer . 

Landown C!r Doc ument E:<ecution: 

The Di s t rict L:md Man.J r, em<'nt Officer will effect landown et° 
execution of finnl acquis it ion documents a nd Lransmit to t he 
District Atto rney . 

Review nnd fian smittal: 

The District Attorney shall review the cxccutL"d .:tAr ccments 
and, if found .:icccptablc, approve them fo r form and fo.rvard 
th e same to the Di strict ldminist r ator for execution. 
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VI. • • ACQUIS ITI ON AND CERTIFICATION PROCEDURE FOR PRIVATE LAND: 

A. 

B. 

c. 

Transmitta l by Distrlct Administrator: 

' If private land i s se l ected. to be "'used fo r t he projec t site , 
1:he Disti::ict Admini strator sha ll transmit the approved Form 
No . 985 to the District Attorney afte r determinatlon that 
fund s arc available for lund acquisi t ion . He shal l not ify 
th e Headquarters Di rector of Public Works to proceed with 
topographic mapping, sub- su r face i nvestigation, and A-Econ~ 
tracting 1 or i n-house design. 

Review by Distric t Attorney and Exercise of the Option: . 
The Dist r ict Attorney shall review the For m No. 985 and 
attachment s for form and lega l sufficiency and transmit 
to the Dis tr ic t Land Management Off iccr . The Di s trict 
Attorney shall .:-i lso pre pare the necessary documents to 
exerci se the option to acquire th e projec t s ite under the 
acqui sition option agreement, and upon execution of th e 
option by the District Admini9trato r shall cause delivery 
of the s'!me t o the landowner(s) . 

Survey Plat: 

The Di strict Land Manageme nt Officer will prepare an appro priate 
survey p la t and tran smit all data to the Di strict Attor ne :: . 

D. Pre paration of Final Documents and Compli.:mcc with Unifom 
Relocat ion Ass istance and Real Property Acquisition Pol i ci e s 

. Act of 1970, 

The Di strict Attorney will prepnre fina l acquisition documents 
and e f fect furthe r compliancl" with the Reloc at ion Assistance 
Act, utilizing the aid .:m d assistance of thr Di s trict LanJ 
Management Officer, and transmi t the completed final documents 
to th e District Land Managl"ment Off i cer . 

E. Landowner · Document Execution: 

F. 

The District Land Man.J r:cmc-nt Off.Leer will effect l an<lownei:­
cxecuti on of final acquisition documents and transmit to the 
Di str ict Attorn ey . 

Revi ew and Transmittal: 

The District Attorney shall revi ew the c>xccutt'd agr eements 
and, if found acccptab I c, approve Lhcm for form and fo,rward 
the same to the Di s tri c t ldministrator for execu tion . 
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.. 
G. 

H. 

I. 

J. 

\
K. 

• • 
Execution: 

ill officially execute Lhe 
The District Administrator w t the District Attorney. 
agreements and return the same o 

'Filing: • 
l file the original documents with 

The District Attorney shal the Di strict Registrar and trans-
the Clerk of Courts an~ witi; to the landowner(s). 
mit certified copies t-,ereo 

Final Title Abstr act: 

Officer will prepare a final 
The Dis trict Land Management_ the s81lle to the District 
abstract of title and transmit 
Attorney . 

Op inion~ Recommendation for Certification: 
Review I Title _ . 

final title opinion after 
The Di s trict Attorney willdpr~i~r~ ~ard all documents to the 
review of all documents~ ~ is re~ommendation for certifica-
District Administrator wLth f the Trus t Territory Government 
tion of the title or interes t o 
in the si te . 

certification : 

11 eview all documents and 
\ The District Administrato~ ~~: ti:le or interest of tne Trust V issue the certification oh i te send ing copies of all 

8/16 /73 

Territory Government int es ' 
document s to: 

l. 

2. 

3. 

4. 

,...._ and s and Surveys' Department of 
The Chief, Divis,_.of L fo-r review and monitoring , 
Resource s and Dev e lopment, f . 
in accordance with Article ~I he reo • 

of Publ i c Work s for obligation 
The Headquarters Director land acquisition, property 
of fund s for land s urveys, sub-surface exploration, 
damage, topographical survey, . ts option costs and re­
site prepar ation, r e -entry perm1 , 
location assistance. 

1 pliance with the 
Th Di s trict Attorney for fina com 

e . i t nee lllld Real Property 
Unifarm Relocat~o~ Ass s a 70 and for supe r vision 
Acquisiti on Pol1c1es Ac~ of l9 th~ landowner( s) , utili?.­
of payment of compensation t ~ the Distr ict Land 
ing the a i '- and a ss istance o 
Managemen t Officer . 

The District Land Management Officer for inventory and 

a l l ocation purpo ses. 

485;1 Page 7 



G. 

H. 

J. 

\
K. 

• 
Execution: 

11 of ficial ly execute the 
n,e . District Administr·ator wi the District Attorney. 
agreements and r eturn the same ~to 

FJ.ling : • 
l file the original documents with 

n,e District Attorney ~haith the District Registrar and trans­
the Clerk of Courts an~ w of to the landowner(s). 
mit certified copies t,,ere 

Final Title Ab s tract: 

Officer will prepare a final 
n,e District Land Management _ the same to the District 
abstract of title and transmit 

Attorney. 

Review. Title Opinion. 
Recommendation for Certification: 

e a final title opinion after 
n,e District Attorney willdpr~i~r forward all documents to the 
review of all documents an w~s recommendation for certifica­
District Administrator with h f the Trust Territory Government 
tion of the title or interest o 
in the site. 

certification: 
11 review all documents and 

\ n,e District Administrate,~ ~~: title or interest of the Trust 
\.__/ issue the certification oh it send ing copies of all 

Territory Government int es e, 

8/16/73 

docwnents to: 

l. 

2. 

3. 

4. 

Department of 
- Chief Divisufl. of Lands and Surveysd, monitoring, u,e , 1 t fo-r review an 
Resources and Devc opmen , f 
in accordance with Article ~I hereo • 

f Public Works for obligation 
The Headquarters Director o l d acquisition, property . 
of fund s for tnnd surveys, an sub-sur face exploration, 
damage, topo~raphical survey, . ts option costs and re­
site preparation, re-entry pcrmi , 

location assistance. 

f final compliance with the 
n,e District Attorney or d Real Property 
Uniform Rclocatio~ Assis tance ~ and for supervision 
Acquisition Policies Ac: of 19th~ landowner(s)' utiliz· 
of payment of compc~sat1on t~ the Distr ict Land 
ing the a! , nnd ass1 stance o 
Managemen l Officer . 

Officer (or inventory and n,e District Land Management 
allocation purposes. 
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• • 5. The Dlsttict Admini s trator shal l advise the Chief of 
the Division of Lands and Surveys, Department of 
Resources and Development, of compliance with K.J. of 
thi s Section , 

VII. UNIFORM RELOCATION ASSISTANCE AND -L PROPERTY ACQUISITION 
POLICIES ACT OF 1970: ;;, 

• A. 

8, 

~ 

Compliance: 

All personnel involved in capital improvement project planning, 
site acquisitions, and/or l~nd certification for capital im ­
provement project s will familiarize themselves with the provi­
sions of the Act and implementing regulafions andr.ffect com ­
pliance therewith in all phases of project progfaming. It will 
be nece ssary to utilize specific regulations of one or more 
funding agenc:ic !. from time to time. 

Reci sion of Prior Appointment~ 

Except for Trust Territory policy and review, the memorandum 
of the High Commis s ioner of September 20, 1972, de signating 
the Chief of the Division of Lands and Surveys as administrator 
of the Ac t in the Trust Territory is hereby rescind ed . 

. C. Admini stiator of Act: 

D. 

8/16/73 

The District Administrator shall serve henceforth as admin­
istrator of the Act in his District and shall be responsible 
for its implementation, admini s tration and operation. 

Policy and Guidelines: (Interim) 

The policy and guirlelines set forth in the following releases. 
shall be followed i n administration of the Act until the 
Headquarters Divisi.on of Lands ;md-&urvey s issues Trust Territory 
policie s and guid ~lines. 

l, ,he Uniform Relo cation and Real Property A,aquisition 
Policies Act of 1970 (42 U.S.C, 4601 il ~). 

2 . Department of the lnterior Property M.'.lJlngemcnt 
Regulation s , Uniform Relocation and Real Property 
Acqui sit_.io"n Plllicics, Part 114.50. 

\, 
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5. • • The Disttict Admini strator shall advise the Chief of 
the Division of Lands and Surveys, Department of 
Resources and Development, of compliance with K.3 . of 
this Section . 

Vll. UNlFORN RELOCATION ASSISTANCE AND Jfl!!tL PROPERTY ACQUISITION 
POLICI ES ACT OF 1970: _,.. 

• A. 

B. 

. c. 

• Compliance: 

Al l personnel involved in capital improvement project planning, 
site acquisitions, and/or land certification for capital im­
provement project s wi ll familiarize themselves with the provi­
sions of the Act ~nd implementing r egulations andyffect com­
pliance therewith in all phases of project progtami:ig. It will 
be necessary to utilize specific regulations of one or more 
funding agencic!.. from time to time. 

Rec ision of Prior Appointment; 

Except •for Trust Territory policy and review, the memorandum 
of the High Corranissioner of September 20 , 1972, de s ignating 
the Chief of the Division of Lands and Surveys as admini s trator 
of th e Act in the Trust Territory is here by r escindc>d . 

Administrator of Act: 

Th~ District Administrator shall serve henc e forth as admin­
istrator of the Act in his District and shall be responsible 
for its implementation, admini s tration and operation. 

D. Policy and Guidelines: (Interim) 

8/16/73 

The policy and guirlclines s et forth in the following releases 
shall be followed in admini st ration of the Act until the 
Headquarter s Division of Lands nnd,Survey s issues Trust Territory 
policies and guide lines. 

l. 

2 . 

1hc Uniform Relocation and Real Property A,a,quisiti on 
Polici•s Act of 1970 (42 U.S.C. 4601 il ~). 

Department of the Interior Property Management 
Regulation s , Uniform Rcloc.:i.tion and Real Property 
Acqu isition Policies, Part 114.50. 
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.. ,,. 

VIII. 

8/16/73 

3. 

4 . 

5. 

6 • 

• • 
HUD . Handbook. 

July 25, 1972, Opinion of C. Brewster Chapman, Jr ., 
Deputy Solicitor, Department of the Interior. 

September 20, 1972, directive of t he High Commissioner. 

July 3, 1973, letter of the Director, Office of 
Territo.r ia l Affair.s, Department of (he Interior . 

7. 43 CFR Part 4 , Subpart G (Appeals) . 

~- ., Regulations of other U.S. participating agencies. 

9. Miscellaneous Opinions of Comptroller General. 

ALLOCATION AND USE OF LAND 1N TllE PUBLIC DOMAIN FOR CAPITAL 
IMPROVEMENT PROJECTS: 

A. First Cons ideration: 

Whenever land is required for a capital improvement project, 
first consideration sha ll be given to the allocation and use 
of land i:n the existing public domain. 

B. Responsibility of District Admini strator: 

c. 

It shall be th e re sponsibility of the District Administrator 
. and District Land Management Office r to endeavor to effccL 

compliance with Part A of the Article as to use of public 
land for capital improvement projects whenever possible, 

Factors Ruling out Use of the Public Domain: 

Use of a particular parcel of land in the existing public 
domain may be ruled out by the District Administrator as 
unsuitable if -

l. 

2. 

the land is un suitable because of soil terrain or 
o ther land characteristics; 

th e proposed construction project will ~stablish incom­
patible ~land uses , e.g ., schoo l in an industrial area; 
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VIII. 

8/16/73 

3. 

4, 

5. 

6. 

• • 
lfilD . Handbook , 

July 25, 1972, Opinion of C. Brewster Chapman, Jr., 
Deputy Solicitor, Department of th e In t erior. 

September 20 , 19 72, directive of the High Commissioner. 

July 3, 1973, letter of the Director, Office of 
Terri t o.rial Affai r .s , Department of (he Interior . 

7. 43 CFR Part 4, Subpart G (Appeals) . 

& . . , Regula t ions of ot her U.S. participating agencies . 

9. Misc e llaneous Opinions of Comptroller General. 

ALLOCATION AND USE OF LAND IN THE PUBLIC DOMAIN FOR CAPITAL 
IMPROVEMENT PROJ ECTS: 

A. First Consideration: 

Whenever land is required for a capi t a l improvement project, 
first consideration shall be given to the allocation and u s e 
of land in the existing public domain . 

B. Responsibi l ity of Di s trict Administrator: 

It shall be the re sponsibility of the District Administr ator 
. <ind Di strict Land Management Officer to endeavor to effect 

compl iance with Part A of the Article as to use of public 
land for c ap ita l improvement projects whenever po ssi ble . 

c. Factors Ruling out Use of the Public Domain: 

Use of a pa rt icular parcel of land in the existing P.Ublic 
domain may be ruled out by the District Administrator as 
unsuitab l e -if -

1. the land is un suitable because of soil terra i n or 
other land characteristics; 

-2. the proposed construction project will establish incom­
patible land uses , e . g ., school in an industrial .:irca; 
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D, 

8/16/73 

3. 

4. 

5 . 

6. 

7. 

• • the proposed con s truction project conflic t s beyond re­
concilation with the Master Plan or other land use or 
zoning r estri ctions existen t in the a r ea ; 

the l and is a l located for other governmental or public 
purposes of higher priorit"4:; 

u se of the l and would cau s e cancellation of an existing 
l ease and s uch cance l lation would be 

a . 
b. 

,c. 

too cost l y, 
not in the public interest, or 
impractical in view of th e conditions 
existing in the district; ' 

the requesting department or activi~y advises t hat the 
land will not meet its requirement s; 

Headquarters PuDlic Works Division of Design and 
Engineering advises that undue costs are involved 
because of location or difficult terrain; 

8. there are other compelling ieasons in the particular 
situation . 

Uncertainty of Title: 

In the event that the Di strict Admini strator is unable to 
certify that the Government has good title to the parcel of 
public land considered fo r the capital improvement project, 
he shall -

1. request the Di strict Attorney to initi.:ite a SlJit 
with the High Court of t he Trust Territory of the 
Pacific Island s to clear title; or 

2. 

3. 

) 4. 

with the advice of the Diatrict Attorney, in struct 
the District L.:ind Management Officer to initiate 
de terminatio:i of ownershlp proceedings, pur s uant 
to Division of Lands a!"ld Surveys Regulation No. 1 
(Code of I\Jblic Regulations); or 

with the .:asJvice of the District Attorney, peti tion 
the appropriate District Land Commiss ion , if es t.:ib­
lis hcd in the District, for regi s tration of the 
land; or 

follow whicheve r of the above is most practicable 
und e r the circumstances . 
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D. 

8 /16/73 

3. 

4. 

5. 

6. 

7. 

8. 

• • the ~rop~sed construction projec 
conc1lat1on with the M.:lste t conflic t s beyond re-
zoning r estrictions existenrtPlan or other land use or 

in the area; 

the land is a llocated f • 
purposes of higher pri o: other governmental or public 

Orlti!li 

use of the land would 
lease and s uch can ll ca~sc cancellation of an existing 

cc at1on would be 

a. 
b. 

. c. 

too costly, 
~at in the public intere s t or 
mpractica l in view of h , 

existing in th e d . t e conditions 
1s trict; "'I 

~!:dr:i~~sting d e partment or activity advises 
not me et its requirements ; that the 

Headquarters PuDlic 
Engineering advises 
because of loc ation 

Works Division of Des ign and 
that . un~ue cost s are involved 
or d1ff1cult terrain · 

there are other compe ll in , 
situation . g ~easons in the particular 

Uncertainty of Title: 

In the event th.1 t the Dis tri c . . 
cert~fy that the Government 11! sAd:1.nis~rator i s unable to 
public land considered (o l g od titl e to the parc e l of 
he shall - r t lC capital improve ment proj ect : 

1. 

2. 

3. 

4. 

reques t the District Att 
with th e High Court f ~rney to initiate a sµit 
Paci fic Islands t ol t e.Trust Te rritory o( the 

0 c ear title; or 

with the advice or the Di s t . · 
th e Di strict Land Man r1.c t At torncy ' ins true t 
de t e:mfnatio;i of own c: ; ~1t~nt Offic7r to initiate 
to Division of Land s a!ld ~ proceed i n gs , pur s uant 
(Code of fublic Regula-1:ion~~e~: Regu lation No . 1 

with the advice of ti . ti . ie District A·to :e appropriate Distric t Land I,.. r~ey, petition 
li shcd in t he DistricL f C~mmtss~on, if e s tab-
land; or ' or reg1strat1on of the 

follow whi c~evc r of the above 
und e r the circ umstance s . is most practicable 
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IX. 

E. • • Land Under Indefinite Us e Rights Agreement: 

Whe r e a capital improvement project is proposed to be s ituate d 
on land h e ld by the Tru s t TC.rritory Government through an 
"Indefinite Use Ri ghts Agreeme nt" or some similar i n s trument, 
the Di s tri c t Admini s trator sh8ll consult with the District 
At torney to de t c nnine whe th e r to obtain from the landowners a 
more defin i t e t enur e , inter e st or e st.ate to protect the inter -

ests of t he Gov e rnment . 

ACQUISITI ON OF INTERESTS I N PRIV ATE LAND : 

A • 

B. 

c. 

8/16/73 

When Con sider a t i on wi ll be Giv en to Ac ui r in 
an Inte r e s t in 

Private Land : 

Whenever land i s required for a capital improvement proj ect, 
conside r ation wi ll be given to acquisition of interests in 

private land .whe n: 

1. suit abl e publi c land i s no t available; 

2. it i s ·required (or the o rd~rly implementation of the 

Mas te r Plan; or 

3 . 
it i s demand e d by con s truc tion necessity and not m~re 
adm i ni s tra tive c onveni en ce ; or 

4 . it i s e ssential for reason s o( publi c interest and ne ces­

sity . 

How Acqui r ed: 

If it i s dc t e nninc d that suitable public land i s not avail::ible, 
interes 3 in priva te land may be acquired by negot iation and 
purchase , by exc hange wi th or without additional compen s ation, 
by dona tion, or by th e exercise of. eminent <lomain. Each 
Di s trict Ad1nin ist r.:ito r i s her e by delegate d authot: i rY to enter, 
approve and execute any and all such acqui s iti on agreemen ts in 
behalf of th e Governmcn t of the 'l'rus t Territory . 

Type s of lntc r ~s t s - Gen eral: 

The Government may acquire an y interest compatib l e with tbe 
use to be ma<le , including fee s imple title. 

The type o( Interes t or estate acq uir ed in thr private land 
shail be con s i s tent wi th sound l and management practice::;, 
fiscal s tandard s rel a tin>?, t o th~ u se of Fed eral grant fund s 
and the immediate and for eseC'ablc future nc c <ls of the comr.1un ity 

and Mi c r onc s L:i as a whole. 

485. l Page 11 



IX . 

• 

E. • • Land Under Indefinite Use Rights Agreement: 

Where a capital improvement proj ec t is proposed to be situated 
on l and held by the Trust Territory Government throu gh an 
"Indcf.in itc Use Rights Ag r ccment 11 or some similar instrument, 
the Di s tri c t Admi ni strato r shiill con s ult with the Distric t 
Attorney to determine whcLhei to obtain from the landowners a 
more dcfini te tenure, intarcst o r es tate to protect the inter-

ests of t he Govcrnmen t . 

ACQUJSlTlON OF INTERESTS IN PRIVATE LAND: 

A. 

B. 

c. 

8/16/73 

When Considerat ion wi ll be Given to Ac uirin an Intere s t i n 

Private Land: 

Whenever land is required £or a capital improvement project , 
consider ation will be given to acquisition of interests in 

private land .when: 

1 . sui tabl e public land is no t available; 

2 . it is ·required for the ord~rly implementation of the 

Master Plan; or 

3 . it i s demanded by cons truction necessi t y and not mere 
admini s trative conve nience; or 

4 . it is essential (or reasons o( public interest and ne ces­

sity. 

How Acq uir ed : 

If it i s determined that suitable public l and is not available, 
i n teres ts in priva te l.anJ may be acquired by negot iation and 
purchase , by exchange with or without addit ional compen s ation, 
by donation, or by the exerci se of. eminent domain. Each 
District Admin is trato r i s here by delegate d authotirY to enter, 
appr ove and execu t e any and all such acqu isition agreements in 
behal i of the Covcrnmcn t of the '['rust Territory , 

J.'Ypcs of Interests - General: 

The Government may acqui re any interest compat i ble with tlic 
use to be ma<l~, including ( ee simp le title . 

The type of interes t or es tate acqulred in thP private l a nd 
shall be consistenL wiLh sound land m.:magement practices, 
fiscal stan<lar<ls rclatin~ to tl1c use of Federal grant funds 
and the immcdia LC and (orcscC'able future needs of the comr.1unity 

and Micronesi a as a whole . 
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D. 

E. 

F. 

G. 

8/ln/ 73 

• • The specific interest acquired in . 
land wil l va ry, dcpt.~n<ling on th k~ :1.ven parcel of private 
of the project pro post?d or the c 1n and cost of construction 
s h al l ,con form to the gui<l cl in - u ~c t~ be mad e of the land, but 

~ cs se t forth in Appendix "A". 

Negotiations: 

The Di strict I.and Ma.n1~•,.men t Off · 
all necessary ncgoti.:1ti\,~s with l~;r shall be rc sponsibl-(i for 
arrange for apprai sals of land ~d ':'ate landowners and he shall 
and all nece ssa ry propcrt d 1.mpr ovemcnts , if requir ed 
vey s and o ther required y an pre -acquisition entries for s~r-

purposc-s . 

Pre - Acquisition Entrv - Mer e Ent ry: 

Any . representat i ve or ogcnL of h 
to private land fo r th ~ et e Gove rnment desir i ng ent ry 
measurement, or tor ot~c~urpos of observation, discussion 
a ffect the phyzical aspcct:u:~o~c which does not moteriall ; 
Distr ict I.and 'lanar;cmcnt Off. the land , shal l no rify the 
ment s with the. landowner .. d 1c~r to make the necessary arrange-
be d ... n t e nants if art N ma e until the Di stric t L d M , y . o entry s h n ll 
all necessary arrang;•ment s . an anagement Of(!cer has completed 

Any agency requiring entry sh l d 
damages to the pr operty d . ou c.' .stima t e Lhc ch arges fo r 
Land Management Officer , ~~~":i ~~t ry ~nd a.dvi se the Di stric t 

estimate total en try costs . 

Pre-Acgu i si tion Inve stigation illld Survev : 

In ma~y insta . . . nces, cer t ain cngi 11cerin . 
soil an~ sub~surfacc testing, and ce~~ ~nve~tigation, such ns 
a~d e ng1.ncer1ng s urveys arc: necessar ~11.n pt_ opcrty, topogr.,phical 
final deci sion can b~ made a.s to theyfon ~r ~v~t<-- land bc>fore a 
from an cnginc<.•t:. in~ o r economica l . e a sf1b1l 1ty of ~he proj ~c t . poin t o view. 

Pre-Acgui si tion Inv<.'"tittatin n C ·' ~ - osts and Dam.:igc s : 

~rior Lo the pre -ac.: quisi Lion entry the 
fficc r shat L cst ·in1.:1cc proba bl , , Oi sttic t Land M,,nageme nt 

being CC'lnsidcrc•d LopcLher . It.: cos ts for th e •types of entr y 
to property whh.-(1 mi~ht occ:~. t~ C'~ t1mated charges fo r d~o.ges 
in compli.:mcc_~ith ~h(• liniform ~:~~~a~~try., -~~d r e location costs, 
1:ope ~L v Acq4,tsition Pol tcics Act of ion A~ .• Lstancc and R~a l 
D1 str 1cc Aclmini st rnLor . <l I 1970, and ~o .:idvisc the 
Go an L ,c De par tmcn t of th Tr 

v e rnm('nt requcsUug Lhc land . t:? use Territory 

.. 

b85. l Page 1 2 



D. 

E. 

F. 

G. 

8/l f;/73 

• • The specific interest acquired in a given parce l of private 
land will vary, dependin g on the ki nd and cost of con s truction 
of the projec t propos~d o r the u se to be made of th e land, but 
shall ~ on form to the guidelines set f ... orth in Append ix "A". 

Negotiations: 

The District Lnnd M.:in, ~~mcnt OfficC'r shall be rc sponsib l-t'i fo r 
all necessa r y nego ti ations wi th private landowne r s and he shall 
arrange for appraisal s n( land ,:t.nd improvements, if requ ired , 
and all necessar y property and pre-acquisition en tries for sur ­
v eys and other r eq uir ed µurpo sc-s . 

Pre-Acqui sition En trv - Mere Entry: 

Any · r epresentative or ag('nl of the Gove rnme nt desiring entry 
to private l and fo r th e pu rposd of observation, discussion, 
mea su r ement, o r lor ot her purpose which does no t ma t e riall y 
affect the physical aspects of the land, sha ll notify th e 
District Land Management Uffjc~r to make th e necessary arrange­
ment s with th e landowner and tenan ts , if any . No entr y sha ll 
be mad e until the Di s tr ic t Land M,magement Office r has comp lete d 
all necessary arrangrme11 ts . ~ 

Any agency requiring entry should C':Stimate th e charges fo r 
damages to the property <luring ent ry and advj sc the Distric t 
Land Management Officer, ,,ho will estirt9.te total entr y costs. 

Pre-Acqu isition Investigation iltld Survev: 

In,.nany ins tani:es , cer t ain engineering invest i gation, such as 
soil and sub - su r face t est:j ng , and certain property, topogr,1.phical 
and enn incering s urveys arc necessary on privatl' land be-fore a 
final dccj s ion can b~ made as to the ft:!asibility of ~he project 
from an c ng i.nccz:::in i o r economic.:il po i r1t of view. 

Prc-Acqui r. i t ion Inv c,•!;ti p.atJon - Costs and n.1magcs : 

Prior Lo the -pre-.:i c·quis i lion e ntry 1 the District Land M.:in.:igemcnt 
Off jcer s h::i.ll cs t im.:itc probable costs for the •types of entry 
being consi<lert'd , togc lhcr with rstima t ed charges fo r dn.mag~s 
to property whic,:h m!uht occ ur dur ing entry, ::ind r e location cost~ , 
in compliance with t he• Un iform Re location As s ist.incc and R~.:i l 
hoperLv Acquis iti o n ro l icics Act of 1970 , and so .:idvisc the 
Di stri cc Aclmin is tr .1Lor and Lh c Dc pa1.·tmcnt of the 1'ru s t Territory 
CovernmC"nt r equcsLing t he land. 
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I. 

J. 

• • 
Con struction: othe r pr e -acquisition 

tigation surveys and no land c l earance , 
Other than for i nve s F and Go( this Sect1on,b 'nitiated unti l 
studies cov er ed by rE~ on s truction ac tion shall c l. tiCicatc to 

site ~rep~.rat~~~i~i strator ha s i ss ue d a wr~:~e~b~:~ncd s u fficien t 
the D1. s tr1c: e ncy chat the Governmcn~nitiation of clrarancc, 
the r equestin~/1~ntc-rcst to wn r rant the 
title, richt onstruction. 
preparation o r c 

o..,ner sh!:J!.: that the ac tual or true 
. cra ter shall insur e local custom or 

1'\le Distri ct Adm1n!hs ·ng any interest underd identi(ic<l and 
d oerson s av i . acq u ire are 

owners an . h private \ and beinc db the Government. 
otherwi se int ~y agreement con clude y 
repre sented in 

f 0wner sh i_Q: 
Unccr t aintv o the ownership und e r 

' . que s tion a s co r ivate land that 
In the event t101~rcoth,se~~~c , of a parcel of p . t h the advice 

t m .. Admin1.strator, wi 
local c~: ~e~olved , the Dis tr ic t 
cannot ·. t Attorney, may: 
of the Distnc 

initiate a suit in the 

1. 
. s trict A.ttorney to nt to Chapter 20 

r equest the D~ dl condemnation, pursua er to ap pr ova l 
nature Of f ri~nrr~to r y Code , subje~ t, h~w~~ e findin gs and 
of th e 1.'rust e . afte r r eview o . 

f the High Commissione r ·ct Admini s trato r , or 
o ommendations of the Distri for re-
r ec rict Land Commission. 

2 . petition the appropri:tc ~~::rmination o[ ownc r s\np. 
gistration of l.llld an a 

Funds £o r Acqu isition: 
Cer tificat i on of . . Administr.:itor of the 

. n advice of the Di strict intere s t in private land, 
Upon the writtc u i r cd co acqui~e an unt shall cause such 
amount of funds r c~r ol of the proJcct ac~o ailable for the 
the off icc r l n co1:sidc ' certi (."'l.cd and ma e av 
amount co be set 
a cqui sition. 

in p-t"ivatc land, the 
. acquire an i~terhcs~zcd •cprc scntative may 

ln n egotiating. to at ori .. 1 r 
Administrator o r his m ' l ase or acquire . at \C 

Distr ict tions co purcha~c , e f om the private 
obtain wri ttcn op t s tipul:itcd .1mounts r available for 
suit able in terests a . (ica tion chat (un{,is arc 
owner s .rrio~ ~o a certt 
such acqui s 1t1.on . 
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H. 

1. 

J. 

• • 
Construction: 
Othe r t han "for i nvestigation surveys and other pre - acquisi t ion 
s tud ies cover ed by E, F and G of this Section, no land cl cnrance , 
site preparation or con struction actiQn shall be initiated until 
the District Admini·strator has 'is s ued a written certificate to 
t h e r equesting agency that the Government has obtained sufficient 
tit l e , r ir;ht o r intHest to wnrrant the ini t iation of clrarance, 

preparation or constt'uction. 

ewner sh i .!'.: 
The Di strict Administrato r shall insure that the actual or true 
owners and pe'r sons having any interest under local custom or 
oth erwise in the private ,and bein~ acquir e d are identified and 
r e presented in any agreement concluded. by the Government . 

Unc;rtainty of o..mersh!,l1: 
In t h e event there is any question a s to the ownership und e r 
l ocal cu s tom, or oth erwise, of a parcel of private land that 
c annot be r eso lved, the District Administr a tor, with the advice 

L. 

o f the District Attorney, may: 

r equest the District Attorney to initiate a suit in the 
nature of f r iendly condemnation, pursuant to Chapter 20 l. 
o f the rrust Territory Code, subj ~c t, however, to approval 
o f the High Commissioner after review of the findings and 
r ecommendations of the Distric t Administrator; or 

petition the appropriate District Land Commission for re­
gistration of Lind and a determination of owne rship. 

Cert i fication of Funds for Acqui s ition: 

Upon t he wri ttcn advice of the District Admini strator of the 
amoun t of f unds required to acquire an interes t in private land, 
t h e officer in control of th e project account sha ll cause such 
amoun t to be set aside , cer ti f i e d and made available for the 

acquisition . 

Options to n~: 
In n cgotiatini, to acquire an interest in pt'ivate land, the 
Dis tr ict Admlni s trator or his authori z ed r e pre sen tative may 
obtain wrlttcn options to purchase , l ease or acquire other 
s u itable interes ts at st ipulated amounts from the private 
owners ,prior to a certi fica tion that [un\ls arc availab l e for 

such acqui s ition . 
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x. 

XI. 

• • 
ACQU ISITION OF PRIVATE LAND BY EMINENT DOMAIN (CONDEMNATION) : 

A'. 

B. 

Eminen t Domain - DC(inition: 

Emi ne n t domain ( sec Ch apter 20 is the right of the Go of the Trust Territo ry Code \ 
fo b l vcrnment to condemn . r pu ic use , and to appr . private property 
si.on of h opr1atc the owner sh . d sue pro p~rty for such p bl . lp an posse5 -
owner or owners a just com ~ lC use upon pnying th e 
i ng to law. pcn s at 1o n to be ascertai ned acco r d-

When Consideration will be Given to Eminent Domain: 

When private land is required for . . and cannot be obtained th I a capital improvement pro ject 
posed proj ect wi ll bene fi :oug \ negotiation and when the pro ­
Territory as a 1.hole cons i:it e'. n community or th e Trust 
cise of eminent domain. crat1.on wi l l be given to the e :<er-

C. Determination: 

D. 

When it ha s been determi ned h avail ab l e and all negoti t' t _a~ no s~itable public land i s 
failed and, i n the opini~n 1.01£~ I or purchase or exchange have 
demnation is required he s~al~1e Di~t':ict Admini s trator, con­
The ~ecision to initi;te an emin: ~//ise the Hi gh Commissioner. 
ceeding, 14ur s uant to Chapter 20 f h omarn o r condemnation pr o ­
shall be made on l y by the H' I Co t e_Trust Territory Code , 

1S ' onm1ss1oner . 

Action by Distr ict .Attor nc.v : 

When a final decision is made b t h . 
q~ire . an jn t e r est in priva t e la~d c High Commi s sione r l<l ac -
Di s tnct Attorney shall i n itiate /Y eminent domain , the 
in the appropri a t e Di s tric t . su l t w1 th the High Gour t 

. ~ust Te rritory Code . · 'l11 e Di~~r~uant t~ _T it le 10 of the 
v1dc the District. Attorney wit/~~ ~ Adnnnistrator shall pro -
assi s tance as may be requir~d . necessary support and 

REVIEW Al\'D MO:, TTORJNC: 

Review Corrrnittce: 

A committee ' ch aLrcd by the Cl . Survey s o r hi s designated; ,1cf of the , Division of Lands and 
r evi('W all final docu~cnt s :~~:~~~;~t1~c , sha ll be established to 
by t he var iou s Di s trict Admini s tr t Js a re s ult of c e rtificat ion 
sist of~ repre sentative of the O~f~:: · 11n s committee sh all con-

o f the Divi s ion f Lands an<l1sstr 1ct Affa' r s, and a rcprcscn ta t i~c 
the Specia l Asyi tant (or 

0
. . . of the Attorney Genera l 

~ . urvcys . 
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x. 

XI. 

• • 
ACQUISITION OF PRIVATE LAND BY EMINENT DOMAIN (CONDEMNATION): 

A: Eminent Domain - Oe'finition: 

B. 

c. 

Eminent dom3 i n • (see Chapte; 20 of the Trust Territory Code ) 
{ s the ri ght of the Gov ernment to cond emn private property 
for public use, a.nd to appropriate the owner ship a~d posse s ­
sion of such property for such public use upon pa~1ng th e _ _ 
owner or owners a jus t compensatio n to be ascertained accord 
ing to l aw. 

Wh en Consideration will be Given to Eminen t Domain : 

Wh en private land is required for a capital improvement project 
and canno t be ohtained through negotiat ion and when the pro­
posed project will benefit eithe~ n community or the Trus t 
Territory as a 'Whole, con sidcratt.on will be given to the e :<er­
cise of eminent domain. 

Determination: 

When i t has been det e rmined that no s~itablc public land i s 
availabla and all ncgotiati01,,;, (o r purchase or exchange ha ve 
f . 1 d a~d in the opinion of the District Admini s trato r, con ­
d:~:tion i.s required, he shall so advis~ the Hi gh Corran~s s ione~. 
The deci sion to i nit iate an eminent domain or con~ emnat1on pro 
ceeding, ~rsuant t o Chapter 20 of ~he_Trust Territory Cod e , 
shall be made only by the High Comm1ss1oner. 

D •• Act ion by Dis tr ic t At torncv: 

When a final decision is made by t he Hig~ Commi s sione r t o ac­
uire an interest in priva t e l and by eminen t domai~, th e 

ii s trict Attorney s hall i n itiate a suit with the H1gh Court 
in the appropriat e Di s trict, pursuant t~ _Title 10 of the _ 

. Trust Territo r y Code . l1lc District Adm1n1strato_r shall ~ro 
Vi dc the Di s trict. Attorney with all necessary support an 
assi s tance as may be r eq u ired. 

REV IEW AND MO:HTORJNG: 

Review Cammi t tee: 

A committee , chaired by t h e Chief of th e , Division of Lands and 
0 Surveys o r his designated rcprcsentativc , shall be c stab:i ~hed . t 

rcvi <'W a ll fin.Jl document s submit t ed a:; a r: s ult o: ccrt1f1cnt 1o n _ 
by the variou s Di s trict l\dministrator s . 11ns comm1 ttc~ shall l con 

. t of a rcprc scnt.:itive of the O(ficc- of t he Attorney Genera . 
:~: Special Asss:;· ant for Di ~trict Affai r s and a representati ve 
of th e Division f Land s and Surveys . 
' . 
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XII. 

J 

• • 'Ihe committee will meet within the first ten days of each month 
to review each certificat ion for substance , form, legality and 
practicabi l i ty . It will inform the Di s trict Administrator of the 
Di s trict invo l ved in vriting of i t s findings. A s urmnary of thi s 
report , including recommendations for r emedia l action, if indicaced, 
will be fo rwarded to the High Commission er by the Chief of the 
Division of Lands and Surveys . Appropri ate periodic cumu lative 
reports of the effectiveness of the program will be submitted by 
the Chief of th e Division of Lands and Surveys , 

GENERAL PROVIS IONS : 

A. Agreement s to be in Writing: 

All agreements between t he Government of the Trust Territory 
and private landowners shall be in writ ing and approved as to 
form by t he District At torney and executed for th e Hi g h 
Commissioner by the District Administrator. 

B. Un iform Documcmtation: 

c. 

D. 

The Attorney General and the Ch ief of the Divi sion of Land s 
and Surveys s hall work t oge ther to de velop a set of uniform 
f orms and legal instruments and property plats fo r acquisition 
of interests in private land . 

Land Records: 

The Division of Lands and Surveys s h a ll maint.:iin a comprehen-
s i ve land r ecords' r-cgis try and property plat filing systc11 , 
showing all us ~s of the _E.uh l ic domain and con taining infonaa -
tion about al l interests which the Government has obtained in 
pr iva t e land fo r capital improvement projects and other pu~ ­
poscs . The Division shal l ma int·ain s uch a system 3t Headquarte r s. 
Th e system will contain i n forma tion for a ll the six Distri c ts. 
A separa t e system wil l be maintained by each District Land 
Management Office fo r that District . 

Lease Ren ewa l s , Terminable Inter ests , etc . : 

Each Distric t Land Management Officer s hall i.mplcmcnt a sys tem 
of record-keeping to in su re that the Government's interest is 
not lost by inadvertence i n any parcel of land unde r lea s<.' , 
terminable in~erest , rcvcr s ionary provisions, etc ., and s l1a ll 
noti fy the District Admini s tr .:itor o( s 1c h possibility of lv:;.s 
in a t imely fashion. 1l1e Di s trict Admin istr.:itor s hall r eview 
the matter and order appropria te ac tion. 
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XII. 

J 

• • The committee will meet within the fir s t ten days of each month 
to review each certification for substance, form, legality and 
practicability . It will inform the District Administrator of th e 
District involved in writing of its findings. A s uimnary of thi s 
report, including recommendations .for reined ial action, if indicated, 
will be forwarded to tne High Commissioner by the Chief of th e 
Division of Lands and Surveys. Appropriate periodic cumulative 
report s of the effectiveness of the program will be submitted by 
the Chief of th e Division of Lands and Surveys . 

GENERAL PROVISIONS: 

A. 

B. 

c. 

Agreements to be in Writing : 

All agreements between th e Government of the Trust Territory 
and private landowner s shall be in vriting and approved as to 
form by the Di strict Attornoy and executed for the High 
Commissioner by the District Administrator. 

Uniform Documen tation : 

The Attorney General and the Chief of the Divi sion of Land s 
and Surveys shal l work together to develop a set of uniform 
forms and l egal instruments and property plats for acquisition 
of interests in private land. 

Land Records: 

The Division of Lands and Surveys shall maintain a compr ehen-
sive land r ecords ' r egis tr y and proper ty plat filing systc11 , 
!W\owing all uses of the 2uh lic domain and containing infori:1a-
tion about all interests which the Government ha s obtained in 
private land for capital improvement project s and ocher pur ­
poses. The Division shall maint-ain such a system at Headquarters. 
The system will contain information [or all the six Distric ts. 
A separate sys t em will be maintained by each District Land 
Management Office for that District . 

D. Lease Renewal s , Terminable Interests, e tc.: 

Each District Land Management Officer s hall ~mplcmcn t a system 
of record-kee ping to in sure th a t the Government's interest i s 
not lost by inadvertence in any parcel of land under l ease.• 

1 

-terminable interest, revcr s ionary provi sions, etc. , and s hall 
notify the Dis trict Admini s trator of s1ch possibility of l1Js s 
in a timely fashion. 111c District Admin is trato r s hall r eview 
the matter and order appropriate action. 
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XIV. 

xv. 

XVI. 

• • RESPONSIBILITY OF CIIIEF , DIVISION OF LANDS AND SURVEYS: 

Reliance upon Title Certifications of District Administrators~ 

In per.formance of his official duties, prescribed by law and/or 
regulation, the Chief, Division of Lan(ls and Survey~ may hence­
forth rely upon the q ua lity of title exp r esSed in each certifica ­
tion by Lh e District Administrators . Ile shall be under no 
responsibility, except throu gh post review, to inveS'tigate or in­
quire into the correctness , security or soundness of any title s o 
certifi ed. lhc correctness , security and soundness of titles 
certified by the Di strict Administrator will be wholly and directly 
his r esponsibility. 

WAIVER OF CERTTFICATION : 

A. 

B. 

Exclusive Authority of High Commissioner 

The High Commissioner sha ll have so le and exclusive authority 
to waive titl e certification in al l capital improvement pro­
jects. All such waivers shall be in writing. ' 

Writ ten Waiver Rcgllest: 

All reque s ts for waiver of cer tification must be in writing and 
addressed ·to the Hlgh Commissioner. Such requests must detail: 

l. Justification for request. 

2. Explanatio n of ~actors pt' i:?venting ccr titication by 
District Administrators . 

SURVEY PLATS, RIGHTS OF ADJACENT 0\./NERS : 

Af fidavits Requ i red: 

All survPy plats inc luded in certification documentation shal l 
have appropriate affidavits of ac.l j cy:::en t landowne r s attached reflect­
ing their recognition of ownership and boundaries described therein 
to prec lude late>r claims to portions of capital improvement si tl.?s, 
Such afficavits , however, may be on the basis of .. best knowl edg

1
~ and 

bel ief ." 

AUD IT AND REVIEW SCIIEDUT..E : 

The Division of Land s and Surveys will conduct audits a.nd i::cviews 
of all Di s tricts at least scmi - ~nnually. 
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XIII. • RESPONSIBILITY OF CHIEF, DIVISION OF LANDS AND SURVEYS: 

Rel iance ~pon Title Cert if ication s of District Administrators : 

In per.fonna.nce of hi s official ~duties, prescribed by l aw and/or 
r egulation, the Chief, Divi sion of Land s and Su rvey~ may henc e ­
forth rel y upon the quality of title expre ssed in each certifica­
t ion by Lh c Dis l rict Administrators . lie shall be under no 
r esponsibility , cxc~pt throu gh post r eview, to investiga te or in ­
qu ire into the correc tness , security or soundne ss of any title so 
certified. 111e correc tness , security and soundne ss of titles 
certified by the Di strict Admini s trator will be whol l y and directly 
his r esponsibility. 

XIV. WAIVER OF CERTIFICATION: 

xv. 

A. Exclusive Author l ty of lligh Commissioner 

n1c Hi gh Commi ssioner s hall have sole and exclusive authority 
to waive titl e certification in .:i ll capita l improvement pro­
jects . All such waive r s shall be in writing . ' 

B. Writt en Waiver Request: 

All requests fo r waiver of certification must be i n writing and 
addressed to the Hl gh Commis sioner . Such reques t s must detail: 

1. Justification for r equest . 

" 2. Explanat ion of factors pr ~vcnting certification by 
District Admini s trators. 

SURVEY PLATS, R IGIITS OF ADJACENT CX./NERS: 

Af fidavits Required: 

All survey plats i ncluded in cer t ification documentation shal l 
have appropriate affidavit s of adjacent landowne r s a ttached reflect­
ing their r ccOgniti on o f ownership and boundaries de>scribcd therein 
to preclud e lat~r cl a ims to portion s of capita l improvement sites . 
Such af(icavits, however, may be on the basis of "best knowlcd1:w and 
belief." 

XVI. AIJBIT AND REVIEW SCHEDULE : 

The Divi sion of Land s and Surveys will condu c t audit s and ucviC \.1 S 
of all Di stri cts at leas t s crei -~nnually. 
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.. 

• • 
will consist of a detailed survey and analys i s 

Aud its and reviews Discrepancie s and non-
of the District ope r ation a~d fi~~~ - be noted and technical adv ke 
compliance with thi s. direct ve w d cs A written report of suLh 
given to corrc~t or impro:cs~~:~~t~~ t~ the High Commi ss ioner 
audit ~ and re':'1ew s wil~ : csources and Deve lopment within ten work -
through the Director o i and r eview Such report s 
ing day s after complc7ioniof t~e .. :~:c;table" or "~nacccptablc" o f 
will include a dctcrm1nat o~ o . 
th e activities within the Di strict . 
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• • 
A dits and reviews will consist of a detailed survey and analys is 
~ the Distric t operation and files. DiScrepancies and non- . 

~ompliance with this directive will be noted and technical ~dv1:~ 
ivcn to correct or improve procedures. A written re~or~ o s u 

g dits and reviews will be submitted to the Hi>gh Comm1ss1oner k 
:~rouSh the Director o( Resources and Dbvelopment within ten wo~ -
ing days after completion of the audit and ~evie~. a!~~ht::i~~t:f 
will include a dctcnninatio~ of. " acceptable or un P 
the activities within the Di strict. 
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1. 

2. 

• • 
COMPREHENSIVE Fl().1 CHART EXHIBIT I 

LAND CERTIFICATION FLOW DIAGRAM FOR LAND NEEDS FOR 
PROJ ECTS U'flLlZlNG PUBLlC FU~~)S 

A 20-year Master Plan is prepared through a coordinated effort of the 
Di str ict Administrator 1 District Planning Office and all using agencies . 

J, 
The proposed project is included in a 5-year capital improvement program. 

J, 
3, A Form No. 985 (Application for Lands for Capital Improvement Project) is 

initiated by the District Planning Office r with inp,ut from the District 
Land Managemcn t Officer, Lhc District Attorney and the using agency . Each 
office has the following responsibilities 

4, 

(a) Planning Officer - determines whether proposed site is consistent 
with Master Plan or consistent with sound planning procrdures if 
no plan exists . 

(b) District Land Management Officer - determines survey costs, land 
acquisition costs. existing land use; prepares preliminary title 
abstract; under direction of the District Attorney negotiates for 
and effects execution of an entry permit and acquisition option 
agreement i n compliance with the Uniform Relocation Assistance and 
Real Property Acquisition Policies Act of 1970, if applicable . 

(c) District Attorney - provides technical superv1s1on and legal 
assistance to District Land Management Offic er; prepares all 
necessary documents; determines applicability of Uniform 
Relocation Assistance and Real Property Acquisition Policies 
Act of 1970; prepares preliminary title opinion . 

(d) District Public Worki; OfficC'r - determines topographic su rvey and 
sub-surface exploration costs. 

(e) Using Agency - approves site as to agency r equi rement s . 

! ' 
Completed form No, 985 is reviewed by the District Admini strator and, 
if approved, he wi 11 ass1<1r~ th at .lppropr i ate funds wi 1 l be provided . 

Public Land S~ ~tc Land Site(s; 
Chart T ......_ Chart l l 

CERTJFJCA1'1O~: l'ROCFDURE ACQUlS!Tl ON AND CERTJFJCATTON 
PROCEDURE 

8/16/73 485 .1 
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]2istr1ct Attorney 

CHARI l 
CERTIFICATION PROCEDURE 

Public Land Site(s) 

District Land Managelll!?nt Officei:-

Reviews Forru 985 

~ - ----· 

Prepares Survey rlat 

1. Obtains deed from Ali~n ~ 
Property Cus todian ..-------
2. Effects fo rth~r Un iform Relo-
cation Act compliance utilizing 
District Land }1anagcment Officer 

~ - Prepares final title abstract 

Reviews all docume nts, prepares ------
final title opinion , and ~ 
re c o!mlends certification -------

--

·-

Pistrict Administrator 

Transmits Form 985 request to 
District Attor ney after determina- • 
tion that funds a r e availab le and 
notifies Headquarten,; Director of 
Public Works to pr oceed with 
topograpt,lc mapping , sub-surface 
inves tigation and A & E Contrao. 

• ·---- Certifies site and sends to re-
~ questing agency, Chief, Lands and 

Surveys, and to Director of Public 
• ------Works for obligation o f funds 

---------- . 

Ef:ects final compliance with Re ­
location Assistance Act utilizing { 
District Land Management Office r 

CHART 
ACQUISITION AND CERTO • ...ATION PROCEDURE 

Private Land Site(s) 

District Attornev 

Has acquisition 
exercised . 

option 

Di strict Lind Manacemsnt Officer District Administrator 

Transmits Form 985 request to 
District Attorney after determina­
tion tha t funds are available and 

l 
<' 

'" --------------···--···· 
_,.A 

. ____- notifies Headquarters Director of 
Public Works t o pr oceed with 
topographic mapp ing, sub - surface 
investigation and A & E Contract 

Reviews Form ----- -
~ Prepares 

l. Prepares final acquisi~ion ./ 
documents / ..,. 
2 . Effects further Uniform Relo - · 
cation Act compliance utilizing 
Di strict Land Management Officer 

Survey Plat 

~ Effects land 
Reviews docunie ________ __... final acquis~;'ier execution of nts ~ . on documents 

- ·-

l. Files final documents with"------------------------­
Clerk of Courts and District , 
Registra r 
2. Send conics to landowner 

. ~ Prepares 

Reviews all documents, pre pares / 

final title lbstract 

fin.:d title opinion, and recom-
mends certification 

• 

➔ Executes final acquisition • 
/ 

> 
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ACQUISITION AND~:;T:ll:-.-...A-::T:10:N::-:PR=OC::EDIJRE==---------~--------­
Private Land Site(s) 

District Attornev 

Ras acquisition 
exercised . 

option 

District L1od Manacement Officer District Administrator 

Transmits Form 985 request to 
District Attorney after determina­
tion that funds are available and 

l ,-,, 

"' ---------------·-
• ---notifies Headquarters Director of 

Public Works to pr oceed with 
topographic mapp ing, sub-surface 
investigation and A & E Contract 

Reviews Form --­~ Prepares Survey Plat 

1. Prepares final acquisition ~ 
documents / ... 
2 . Effects further Uniform Relo-
cation Act compliance utilizing 
District Land Management Officer 

~ Effects landowner execution of 

Reviews documents -------- - ~ final acquisition documents 

l. Files final documents with 
Clerk of Courts and District ~ 
Registrar 

------
2. Send conies t o landowner 

. ~ Prepares final title tbs tract 

RevieYs all documents, prepares< 
fin P.1 title opinion , and recom-
mends certificat ion 

ui stri c; t AttorneY 

( 
l!!mi~t Land Manage~ru;_ _Qff_lc!Lr 

• 

➔ Executes final acquisition 

• 
/ 

> 

uistrict Administratqr 

Relocation Assistance Act utilizing • -------
District Land Management Officer , -------

l. Effects final compliance with \ 

Certifies site and sends 
copies to requesting 
agency. Chief of Lands 
and Surveys, and Director 
of Public:> Works for obli­

/ -------- . 2. Assures final obligation and $ 
actual payment of funds to re cipi­
ents, utilizing District Land 
Managenent Office . 

gation of funds • Notifies Chief of Lands 
and Surveys of such com· 
pliance and payments • 

... 

• 
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• • APPENDIX A 

GUIDELINES TO BE CONSIDERED 

Type of Capital Improvement 
or Faci lity 

IN PRIVATE LAN1J IN ACQUIRING AN INTEREST 

~_n_t~e~r~e~s~t_t~o_b~e_o_b~ta~i_n_c~/1 

' 'A . RIGHTS-OF-WAY ANlJ ROADS 

B. 

I. Primary Road 
2. Secondary Road 

3. Tertiary Road 

4. Road and Street 
Drainage 

PUBLIC UTJLJTIES -
Primary and Secondary 

1. Power and Dis tri bu tion 
Transmission Lines and Poles 

2 . Wa ter Pipelines, Pumps 
and Gauges . . 

3. Sewer Lines, Pumps, etc . 
4. Oil Pipelines, Pumps, etc . 

C. PUBLIC UTIL I TIES' SITES 

l. Power Plant 
2. Water Plant 
3. Watershed 
4. Reservoir 
5. Sewage Plant 
6. Fuel Tank Sites 
7. Te l ephone Structures 

D • EDUCATION FACILITIES 

1. Elementary Schools 

2. Junior Hi gh Schools 
3. Hi gh Schools 
4. Voca tional Sc l1oo l s 
5. Specia l Training Schools 
6. Inte rim Fac ilities 

8/16/73 485.1 

Fee Simple 
jee Simpl e in Trust Territory 
or Publ ic - at- l a r ge 
Fee Simple in Municipality or 
Pub lie-at-large 
Easement 

Easement 

Easement 

Eas emcn~ 
Ease~t 

Fee Simple 
Fee Simple 
Water shed Easements 
Fee Simple 
Fee Simple 
Fee Simple 

: Fee Simpl e 

Fee Simple Titl e i n !'rus t 
Territory or Hunicipa li Ly with 
Tru st Territory-allocat~d 
Ri ght s by Agrecmen t 
Fee Simple 
Fee Simple 
Fee Simple 
Fee Simple 
20-year Lease with Option to 
Buy 

Page 2i 



• APPENDIX A 

GUIDELINES TO BE· CONSIDERED 

Type of Capital Improvement 
or Facility 

IN ACQUIRING AN INTEREST IN PRIVATE LAND 

unterest to be obtaine/1 

' 'A. RIGHTS-OF-WAY AND ROADS 

ii . 

c. 

D. 

l. Primary Road 
2. Secondary Road 

3. Tertiary Road 

4. Road and Street 
Drainage 

PUBLIC trrILlTIES -
Primar~ and Secon<lar~ 

l. Power and Di stribution 
Transmis sion Lines and Poles 

2. Water Pipelines, Pumps 
and Gauges . 

3. Sewer Lines , PLn11ps, etc . 
4. Oil Pipelines, Pumps, etc . 

PUBLIC UTILITIES' SlTES 

l. llo1Jer Plant 
2 . Water Plant 
3. Water shed 
4. Reservoir 
s. Sewage Plant 
6 . Fuel Tank Sites 
7. Telephone Structures 

EDUCATION FACILITIES 

. l . Elementary Schools 

2. Junior High Schools 
3 . High Schools 
4. Vocati onnl Schools 
5 . Special Training Schools 
6. Interim Facilities 

8 /16/73 485. l 

Fee Simple 
fee Simple in Trust Territory 
or Public-at-l ar ge 
Fee Simple in Municipa l ity or 
Public-at-large 
Easement 

Easement 

Easement 

Eas cmcn~ 
Easent€nt 

Fee Simple 
Fee Simple 
Watershed Easements 
Fee Simple 
Fee Simple 
Fee Simple 

: Fee Simple 

Fee Simple Title in I'ru~t 
Terr itory or Hunici.pa li Ly with 
Tru st Te rritory-al locatr·d 
Rights by Agreemcn t 
Fee Simple 
Fee Simple 
Fee Simple 
Fee Simple 
20-year Lease with Option to 
Buy 

Page 22 

E. 
• 

GOVERNMENT HOUSING 

l. 

2 . 
3. 

Staff Housing, Homes 

Staff Housing, Apartments 
St"aff Hou sing as Part of 
Another Capital Improvement 
Facility 

F. HEALTH FACILITIES 

G. 

H. 

I. 

J. 

l. General Hospitals 
2. District and sub-District 

Hospitals 
3; Dispensaries (under $50,000) 

AIRPORTS AND PORT FACILITIES 

l. Docks and Piers 
2. Airfield s and Associated Space 
3. Warehouse 

GOVERNMENT ADMINISTRATION 

1. Court House 
2. Admini stration, Civic Center 
3. Agr iculture Station 

QUARRIES 

COMMUNICATIONS 

l. Administration 
2 . Antenna Fields 

l/ 

• 
20-to 25 -year 
to Renew 
SO-year lease 
,Fee Simple 

Fee Simple 
Fee Simple 

lease with ~ption 

20-to JO - year lca~e with option 
to Renew 

Fee Simple 
Fee Simple 
Fee Simple 

Fee Simple 
Fee Simpl e 
Long-term Leases with Option to 
Renew 

Short- term Lease, License or 
Pennit 

Fee Simple 
Long-term Lease with Option~ to 

0

Renew 

NOTES: Fee Simple i nc ludes fee simple ddeasible : "As long 
as the land is used for public purposes." 

8/ 16/73 

Intere s t to be acquired by the Trust Territory Government 
unless othcrwis~ noted. 

* 485 . 1 Page 23 



E. 

F. 

G. 

H. 

I. 

J. 

• 
GOVERNMENT HOUSING 

1. Staff Ho~sing, Homes 

2. St_aff Housing, Ap~rtme nts 
3. Staff Housing as Part of 

Another Capital Improvement 
Facility 

HEALTH FACILITIES 

l. General Hospitals · 
2. District and sub-District 

Hospitals 
3; Dispensaries (under $50,000) 

AIRPORTS AND PORT FACILITIES 

1. Docks and Piers 
2. Airfield s and Associated Space 
3 . Warehouse 

GOVERNMENT ADMINISTRATION 

1. Court House 
2. Administration, Civic Center 
3 . Agriculture Station 

QUARRIES 

COMMUNICATIONS 

1. Administration 
2 . An tenna Fields 

• 
20-to 25-year lease with ;,ption 
r.o Renew 
SO-year lease 
Fee Simple 

Fee Simple 
Fee Simple 

20-to 30-year lease with option 
to Renew 

Fee Simple 
Fee Simple 
Fee Simple 

Fee Simple 
Fee Simple 
Long - term Leases with Option to 
Renew 

Short-term Lease, License or 
Permit 

Fee Simple 
Long-term Lease with Option to 

0

Renew 

.J../. 
NOTES: Fee Simple· include s fee s imple dcfeasible: "As long 

as the land is used for public purposes." 

Interest to be acquired by the Trust Territory Government 
unless otherwise not ed. 

• • APPENDIX B 
TI "!'orm· No. 985 

APPLICATION FOR LAND FOR CAPITAL It!PROVEMENT PROJECT 
PROJECT NO. ___ _ 

TO: Dis trict Administrator, ----------'District 

FROM : Distri ct Planning Officer, ________ D.istrict 

Answer all question's fully. Use additional sheets, if necessary. 

l. ~: A parcel of land is required for the following - (state purpose) -

19· 

2. 

3. 

4. 

5. 

CONSTRUCTION SCHEDULE: Construction is •to commence by 

It is requested that the land be set as{de by the Di st rict Land Management 

Officer by ·19 

PROJECT FUNDING: Project is programmed to be funded in FY ____ _., ___ _ 

It is expected to be . completed, at a cost of 

LOCATION : Facility to be con&tructed at : 

$, _______ _ 

(a) District ____________________ _ 

(b) Island __________________ _ 

(c) Municipality 
(d) Village __________________ _ 

(e) Enumeration District ______________ _ 

!iQE_: Attach Locality Sketch 

AREA REQUIRED: Amount of land required (in acres): 

NOTE: Attach r econnaissance engineering report of Headquarters Public Work s 
-- Project EngineerlAichitcct , or District Direc tor of Public Works, and 

sketch showing proposed boundaries of site . ~ 

6. STATE OF LAND: Proposed site i s s ituated on -

I I Private Land 

· I I Unknown 

8/16/73 . 

I I Publi"c Land 

APPENDIX B 
Part 485 . l 

I I Retention Land 

Page 24 



• • APPENDIX B 
Tl' Fonn No. 985 

APPLICATION FOR LAND FOR CAPITAL IMPROVEMENT PROJECT 
PROJECT NO . ___ _ 

TO: District Administrator, -----------'District 

FROM: District Planning Officer, ________ District 

1. 

2. 

3. 

4 . 

5. 

6. 

Answer all question's fully . Use additional sheets, if necessary. 

~: A parcel of land is r equired for the following - (state purpose) • 

CONSTRUCTION SCHEDULE: Cons truction is •to commence by ________ _,lc,9:...· _ 

It is requested that the land be set aside by the Di s trict Land Management 

Officer by ·19 

PROJECT FUNDING: Project is prograrraned to be funded in FY ____ _. ___ _ 

It is expected to be completed at a cost of 

LOCATION: Facility to be cons-tructed at: 

(a) District 

$ _______ _ 

(b)" Island __________________ _ 

(c) Municipality __________________ _ 

(d) Village __________________ _ 

(e) Enumeration Di strict ______________ _ 

~: Attach Locality Sketch 

AREA REQUIRED: Amount of land r equired (in acres): 

NOTE: Att ach reconnaissance engineering report of Headquarters Public Work s 
-- 0 Projcct Enginecr/Architcc t

1 
or District Director of Public Work s, and 

sketch shoving proposed boundarie s of s ite. ~ 

STA.TE OF LAND: Proposed s ite is situated on -

I I Private Land 

-L__/ Unknown 

8/16/73 

I I Pub li"c Land 

APPENDIX B 
Part 485 . l 

I I Retent ion Land 

Page 24 

• • TT Form No. 985 APPENDIX B 

TITLE INTEREST IN LAND REQUIRED: Wh at is the minimum i nterest propo sed 
to be a~quired in the land ? (For guidance see Appendix A, Manual 
Chapter 485 .1) 

{An acquisition option 3greement has/ha s not been ex~cuted) 

8 . FUNDS FOR ACQUISITION OF PRIVATE LAND: 
Funds for acquisition oi private land have been 
included in budget for proj ect i n amount of 

$ ________ _ 

9 • Pl-ANN lNG : 
The project conforms to the. District Master Plan. 
Siting approved by -

(a) District Administrator/ /Yes/ / No 

Signature 

(b) Distri c t Land 
Management Office r 

Signature 

(c) District Planning 
Officer 

Signatur e 

Date 

I I Yes / / No 

Date 

I · I Ye s / _ / No 

Date 

(d) District Planning /--/Yes/ / No 
Commission or Land Advisory Board --

Signature 

{;) Using Agency 

Signature 

8/16/73 

Date 

I I Yes / / No 

Date 

APPENDIX a/ 
Part 485 .1 

\ 

Page 25 



7. 

8. 

9. 

• • TT Form No . 985 APPENDIX B 

TITLE INTEREST lN I.AND REQUIRED: What is the minimum interes t propo sed 
to be a'.quired in t he land ? (For guidanc e.. see Appendix A, Manual 
Chapter 485 . l) 

(An acqui s it ion o ption ogrcement has/ha s not been cxc~uted) 

FUNDS FOR ACQUISITION OF PRIVATE LAND: 
Funds for acqui si tion at private land have been 
included in budget for projec.t in amount of 

PI.ANNING: 
The project conforms to the Dis trict Master Plan. 
Siting approved by -

(a) District Admi ni s tra tor / / Yes / / No 

Signature 

(b) District Land 
Managemen t Officer 

Signature 

(c) District Planning 
Officer 

Signature 

Date 

I I Yes / / No 

Date 

I I Ye s /_/ No 

Date 

(d) Di strict Planning /--/Yes / / No 
Commis s ion or Land Advisory Board 

Signature 

(e) Using Agency 

5-ignaturc 

8/ 16/73 

Date 

I I Yes / / No 

Date 

APPENDIX a/ 
Part 485.l Page 25 

\ 

• • TT Form No . 985 APPENDIX B 

10. ALTERNATIVE SITES: (Attach location and s ite maps) 

(An acqui s ition opt ion agreement has /has not been execu t e d) 

11. UNIFORM RELOCATIO~ ASSISTANCE ACT: Ac tion nece s sary to 
effect complianc~ wi th Unifor m Re l oca tion As s i s tanc e and 
Real Property Acqui_s it ion Po licies Act of 1970 detailed 
in Attached Exhibit A. Cost of compliance includ ed in 
budge t for pr oj ec t in fol lm,,ing amount 

Account No. ___________ _ $ _________ _ 

12. SURVEY ING A."ID ~~\PP! :~G SERV I CES REQUIRED: (Specify in 
detail s urvey inforwation desired. Indicate dates, 
surveys required, by) 

.. 

(a) PROPERTY (approxima te si te boundari es 
be indicated on sketch under 4 . ) 

(b) TOPCGRAPHIC (Inc lud e desired cont.:our 

(c) AS-BUILT SURVEYS 

8/16/73 APPENDIX B 
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required 

interval) 

should 
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10 . ALTERNATlVE SITES: (Attach location, and sl~e maps) 

11. 

12. 

,· 

(An acquisition option agr eement has/has not been executed) 

UNIFORM RELOCATI O:-: ASS ISTANCE ACT: Action nec essar y to 
effect complianc1: with Uniform Relocation Assis tanc e and 
Real Pro perty Acquis ition Po licies Act of 1970 detailed 
in Attached Exhibit A. Cost of compliance included in 
budget for proj ect in following amount 

Account No. ___________ _ $ _________ _ 

SURVEYT!>:G A.",'D ~~\PP1:,c SERVICES REQUIRED: (Specify in 
detail survey i n formation dcsi red. Indicate dates, 
surveys required, by) 

(a) PROPERTY (approximate site boundaries required should 
be indicated on sketch under 4 . ) 

.. 
{b) TOPCGRAPHIC .(Includ e desired contour interval) 

(c) AS-BUILT SURVCY S 

8/16/73 APPENDIX B 
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{d) UT!L!T!ES SURVEYS 

(e) OTHER SURVf.YS (Specify) 

13. FUNDS FOR SURVEY!~G . MAPPING SERVICES AND REAL 
ESTATE SE:RVICES - For land s urveys, land acquisition, 
propert y damage, topographic al survey, sub-surface 
explora tion, site preparation, re- ent ry permits, 
option cos t s , re locat ion assistance , fu nd s have been 
included in the budge t fo r project i n following amount 

APPE~'DlX B 

Acco~nt No. _________ _ $ _________ _ 

14. 

15 . 

FORM IT 901 - Job Order Request (or estimates attached. 
Reflect s services required above. 

ENTRY PERHJTS - I-Ii 1 l/wil 1 not be required for engineering 
surveys, and if required has been obtained. Specify 
types of surveys or exploration ·work to ·be undertaken by 
perSC>nnel not in Division, Land s and Surveys. 

16 • ?-1ANACEME~:T - Th e Trust Territory Government Department 
or activity re spo nsi ble fo r administration of .facility 
to be si tuated on lanq i s 

17. CERTll'!CAT!ON OF l'U~'DS AVAILABLE -

(a) I.and Survey s $ 

(b) Land A~quis i tion $ 

(c) Property Damngc $ 

{d) . Topdgraphi c ,I! Surface $ 

(c) Sub - surface !:xploration $ 

( () Site Preparation $ 

8/16/73 APPEt!DIX B 
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(d) UTILTTTES SURVEYS 

(e) OTHER SURVf.YS (Specify) 

13. FUNDS FOR SURI/EYI:-:G, MAPPING SERVICES ANO REAL 
ESTATE StRVlCES- For lan<l surveys , land acquisition, 
propert y damage , topographical survey, sub-surface 
explorati on , site preparati on, re- entry permits, 
option costs, relocation assistance', funds have been 
included in the budget for project in fo llowing amount 

APPENDIX B 

Acco~nt No . _________ _ $ ________ _ 

14 . FORM TI 901 -Job Order Request for estimates attached. 
Reflects services required above. 

15. ENTRY PER:·llTS - Wi 11/,.ill not be required for engineering 
surveys, an<l i( required has been obtained. Speci fy 
types of surveys or explor.:ition work to be undertaken by 
personnel ndt in Division, Lands and Surveys. 

16. MANACEME~:T - The Trust Territory Government Department 
or acti \·ity responsible for administration of .iacility 
to be situated on lantj is 

1,. CERTIF lCATlON OF FUNDS AVAILABU: -

(a) Land Survey s $ 

(b) Land Acqui sition $ 

(c) Propc-rty Damngc $ 

(d) . Top~graphicd'! Surface $ 

(e) Sub - surface ::xploration $ 

( [) Site 

8/16/73 

Preparation 
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(g) Re-entry Permits 

(h) Option Costs 

$ ___ _ 

$ ____ _ 

(i) Relocation Assistance $ ____ _ 

TOTAL AMOUNT 

Approved by: 

District Finance Officer 

Di s tri ct Administrator 

Distri c t Planning Officer 

8/16/73 APPENDIX B 
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Date 
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Date 
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(g) Re-entry Permits 

(h) Option Costs 

(i) Relocation Assistance 

TOTAL AMOUNT 

Approved by: 

Distr ict Finance Officer 

District Admini strator 

District Planning Officer 

8/16/73 

$ ____ _ 

$ ____ _ 

$ ____ _ 

APPENDIX 8 
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Date 

Date 

Date 
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Attachments: l. 1.ocality fikctches 
2. Alternative Ske tches 
3. TI Fonn No. 901 

Below this line for District Land Mnna gemcn t Office' use onlv 

Date Appl ication Received ____________ _ 

Projec._t Title __________________ _ 

File No. Date ______ _ 

Proj ect No. 

Funding by ( __________ _ 

Date Construction . -----~------Construction Cost$ _________ _ 

LAND : Arca Required _______________ _ 

Title Required ______________ _ 

STATUS: Private 

Private Land AcquisiLion Cose 

Acqui sition Opt i on Agreement 
Date Executed ---------------
Public 

Account Chargeab l e ____________ _ 

SURVEY : Permit of Entry Grnnt Da te 

Topo Map No. ____ Date ________ _ 

Property Map No. _____ Date 

As-bui l t Map No . _____ Date 

CERTIFICATE OF OWNERSIIJ P BY: 

Date 

lAND SET ASIDE - SERIAL LMO 

, Date 

WHEN COMPLETED SUBMl T OR IC lNAL TO 'L'IIE DI STR !CT i\lJMINI S mAtOR 

APPENDIX B 
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~ttachments: 1. Locality Sketches 
2. Alternative Sketches 
3. · TI Fonn No. 901 

·• 

i Land Management Office' u se only Below this line for Distr ct -

Date Application Received ____________ _ 

Projec,.t Title _________________ _ 

File No. __________ _ Date, ______ _ 

Project No . 

Funding by( __________ _ 

APPENDIX B 

Date Constructio.,n -----~------
Construction Cost$ _________ _ 

LAND: Area Required ______________ _ 

Title Required ______________ _ 

STATUS: Private -------------;----

.Private Land Acquisition Cost 

Acquisition Option Agreement 
Date Executed ______________ _ 

Public 

Account Chargeable ____________ _ 

SURVEY: Permit of Entry Graht Date---------

Topo M.ip No. Date • 
Property Map No. Date· 

As-built Map No. Date 

CERTIFICATE OF CMNERSIIJ P BY: 

Date ------.,----

LAND SET ASIDE - SERIAL LMO ______ _____ _ 

WHEN COMPLETED SUBMIT 

, Date ________ _ 

ORIGINAL TO THE DlSTRICT l\lJMtN!SmAtoR 

APPENDIX II 
Part 485. l 

$ ______ ..,_ 

iage 29 

1. 

2. 

3. 

4. 

5. 
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GUIDELINES FOR COMPILATION OF ABSTRACTS OF TITI.E 

The following sources of information sho'uld be researched and 
copicS acguircd of all documents relating to the land to be 
abstracted: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
1. 
j. 
k. 

Japanese Documents 
Japanese Cad.:i.stral Maps 
Japanese Inventories 
Ge rman Documt?nt s , Maps and Inventories 
Spanish Documents 
Land Title Officer Adjudications, Exchange Agreements 
Cadastral Surveys, etc. 
Court Reco rds 
Land Commission Records · 
Land Registrar Rt•cords 
District Land Office File s 

Obtain copi es of documents relating to the land in question in the 
possession of priva.ce persons, if available, 

Obtain affidavits relative t o the land in q uestion from any indivi­
dual(s) who have pcrcjncnt knowl edge . In this connection , obtain 
al l pos sible documents, both coniirming and ne~ating o ~tensible 
ownership. If an affidavit i s obtained stating Lite land is private 
land of tha affiant, a supporting document sho uld be obtained from 
clan, tribe or lineage from -which the land derived , verifying such 
individual ownership and signed by tlrose members authorized to con­
vey such collective ownership land. 

Any other information available should be r educed to writing and 
copied. 

All writ ten data should then be assembled in chronological order, 
the pages numb ered in sequence and arr. abstracter 1 s certificate in­
serted at the end . TI1i s certificate shou lp read: 

I, ______ , District Lnnd Management Officer of 
______ District certify tl1at I personally researched, 
or membe r s of my stqff under my immediate supervision re­
searched, all pcrt,incnt documents relating to (dC'scribe 
land) in th e Of(icQ o( the L.:ind Commission, the District 
Land Mana·gcme nt Office, the Office of tnc Clerk of Courts, 
and in the o,ricc of the Di stric t Rcgi stra.r for ____ _ 
District and )iave c.1uscd copies of the SDmc to be incor ­
porated herein. I hnve also made personal inquiry and have 
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l. 

2. 

3. 

4 . 

5. 

• •• 
APPENDIX C 

GUIDELINES FOR COMPILATION OF ABSTRACTS OF TITLE 

The following sources of. information' should be researched and 
copic S acquired of all documents relating t o the land to be 
abstracted: 

a. Japanese Documents 
b. Japanese Cadastral Maps 
c. Japane se Inventories 
d. Gennan Documents, Maps and Inventories 
e . Spanish Documents 

f . Land Title Officer Adjudications, Exchange Agreements 
g . Cadastral Surveys, etc . 
h. Court Records 
i. Land Commiss ion Records· 
j. Land Reg istrar R~cords 
k . Di s trict Land Office Files 

Obtain copies of documents relating to the land in que stion in the 
possession of private persons, if available. 

Obtain affidavits relative to the land in q uestion from any indivi ­
dual(s) who h.:ivc pertinent knowl edge . ln this connection, obtain 
all pos sible documents, both confirming an d ne~ating osten~ible 
ownership. If an affidavit is obtained stating Lhe land is private 
land of tha affiant, a supporting document sho uld be obtained from 
clan, tribe or lineage from which the land d rived , ve r ify in g such 
individual ownership and signed by th·ose membars authorized to con­
vey such t:.ollectivc owne r ship land. 

Any other infonnation available should be redu ced to writing and 
copie d . 

All written data should then bl:! assembled in c hronological orde r, 
the pages numbered in sequence and an . abstracter's certificate in­
serted at the end. ,This certificate shoul~ read: 

!, ______ , District Land Management Officer of 
_ ____ Di strict ce rtify that I personally researched, 
or memb e r s of my s taff under my immediate super vision re­
searched, a ll pertinent documents relati ng to (desc ribe 
land) in the Office of th e Land Commission, the District 
Land Man ar,.cmc nt Office, the Office of tnc Cle rk of Courts, 
and in the o,ficc of the Di str ict Rcgi strar for ____ _ 
Di s trict nnd "have caused copie s of the s ame to be incor­
porated herein . I have also made person.:11 inquiry and have 

8 /16/73 
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caused the results of said inquiry to be reduced to wr iting and 
incorporated herein . My title s earch began on _______ _ 
19 and ended on _______ , 19 • TI1is abstract does 
no~~vCr any mo'lttcr no t o( record cxce'rt(or the result s of 
personal inquiry in af (idavi'ts included . The period of t~rnc 
covered by s aid abstract and by this certificate beg an on 
_______ , 19_, and ended on________ 19_ 

Di strict Land Management Office r 

Distri c t 

6. District Land Management Of f icers will henceforth not attemp t to 
issue title opinions . Thi s functio n is henceforth r ese rved for the 
District Attorney . All Land Management Officer s will, however, take 
cognizance of the fac ts that 

PROPER AND DIL IGC'.'IT ABS1RACTINC IS ESSENTIAL TO EFFECTIVE TITLE 
EXAMINATION AND OP !NI0:-1 ! 

IF YOU ARE NEGLIGF.trr IN YOUR TITLE RESEARCH ffi COMPlL~TION OF THE 
ABSTRACT , YOU :•!AY llE HELD ACCOUNTABLE FOR Tl11.E PRO~LG!S THAT ARISE 
LATER AS A RESl'LT OF YOUR Nt:GLJGENCE ! 

TUE DISTRICT A'LTORNCT CAR ONLY EXANTNE T!!.E DOCUNn'Ts ABSTRACTED ! 
HlS Tl'l1.E OPIN JOX \II LL 1 l" LARGE MEASURE , HE DEPr~IJENT ~PON YOUR 
CAREFUL RESEARCH! 
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ciauscd the results of said inquiry to be redu ced to 
ncorporatcd herein. My title search began on wr iting and 

19_, ~nd ended on _______ , 
19 

. Til"i_s ______ _ 
not cover any matter no t o( rec ord - ab s tract does 
personal inquiry in affidavi'ts incl~;~~pt ~r the. r esu lt s of 

covered by said .lbstract and by this cc;tifi:a~:r~~:a~fo~~mc 
-------• 19_, and ended on ________ 19_ 

District L.lnd Management Office r 

Di stri c t 

District Land Management Officers ·11 I 
issue title opinions 1bi _w1 . 1cnceforth not attempt to 
District Attorney ~11 La sd f~~ction is henceforth r ese rved for the 
cognlzance of the . fac t s ch:t nagemcnt Officer s will, howeve r , take 

PROPER AND DIUGCNT ABSTRACTING IS ESS ENTIAL TO 
EXAMINAT ION A,~D OPlNIOll ! EFFECTIVE TITLE 

IF YOU ARE NEGLIGF'IT IN YOUR nn 
ABSTRACT YOU 'k\\' . BE HELD _E RESEARCH OR COMP] UTJON OF THE 

, , . ' · · ACCOU~"JABLE FOR TI11.E ?ROHLE' IS l1L . 
LAIE1l AS A RESULT OF YOUR :Sl:GL!GENCE ! ·· \f ARIS E 

THE DISTRICT A'l'TOR~IEY CAN ONLY EXAf , . 
HIS Tl'l1 E OPl);]O'' '.ii LL , ' . tlNE Tl!E DOCUl'!Ens ABSTRACTED' 
CAREFUL .RES~c1i'!' · n: LARGE MEASURE, HE DEPE:-IU!:NT UPO!'l YOUR 

8/16/73 APPENDIX C 
Part 485. l 

Page 31 

• 
APPENDIX D 

GUIDELINES FOR TinE OPINIONS 

The title opinion mu st contain the following essential elements: 

l. The basis for the title opinion. The attorney should indicate 
whether the title opinion is based upon a personal search of th£ 
land records or upon a title insurance po licy issued by a licens ed 
title company. If based upon a personal search of the records, 
the dates or search should be given. If based upon a title in st r­
ance policy, a copy of said policy should be made an attachment to 
the title opinion . If based upon an abstract of title, the abstract 
should be described , 

2. 

3. 

A legal description of the land covered by the opinion and/or 
identification thereof by parcel, tract or area number, aS showi 
in Exhibit "A" property map attached to the project application . 
The legal description should agree with the Exhibit "A" . Any 
di screpanc~x" should be fully explained. 

The qual ity of title or other interest held must be spec ified, • ,e,, 
fee simple, easement , l ease, etc. In order to indicate that an 
own~r holds the entire property interest, subject to no/ or onl ~• 
minor encumbrances, the title opinion must use the term "fee sir.,ple." 
The use q,f the tenn "good and merchantable title" is not accept ,lble. 

4. Any defects in title or outstand,.g encumbrances, such as lease ; , 
easements, mortgages, liens, mineral rights, etc. , must be set ·orth 
and exp lained in the opinion to permit a dct~rmin.:ition as to wh, •ther 
such wil l inter fe re with the accomplishment of the project or the 
use and operation thereof . A statement by the attorney to the 1•[­

fect that th e re are no ·outstanding excep tions to title that wil ~ 4 
interfere with the accompli shment of the project or the use and 
operation thereof is not acceptable. If the re are no outstanding 
exceptions, it shouldbe so stated in the opinion. Where there are 
outstanding easements, he should indicate their possible effec t 
on the project or the u se and operation of the proj ect at the 

· time the opinion i s submitted . 
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GUIDELINES FOR TITLE OPINIONS 

The title opinion must contain the foll!)wing <!'ssential elements: 

1. The basis for the title opinion. The attorney should , indicate 
whether th e title opinion is based upon a personal search of the­
land records or upon a title insurance policy is sued by a lice nsed 
title company. If based upon a personal search o f the records, 
the dates or search should be given . If bnscd upon a title instr­
ance policy, a copy of said policy should be made an attachment to 
the title opinion. If based upon an abstract of title, the abstract 
should be described. 

2. 

3. 

A legal description of the land covered by the opinion and/or 
identification ther t!o f by parcel, tract or area number, aS shoWt 
in Exhibit "A" property map attached to the project application . 
The legal description shou ld agree with the Exhibit "A". Any 
discrepanc~s should be full y explained. 

The quality of title or other interest held must be specified, · .e., 
fee si.mple, easement, lease, etc. In order to indicate that an 
own~r holds the entire property interest, subject to no/ or onl~• 
minor encumbrances, the title opinion must u se the term 

II 
fee simple. 

11 

The use o.f the term "good and merchantable title" is not accept.tble . 

4. Any de fects in title or outstand,.g encumbrances, such as lease ; , 
easements, mortgages, liens, mineral rights , etc . 1 must be set ·orth 
and explained in the opinion to permit a dct~nni n .ition as to wh, ·ther 
such will interfere with the accomplishment of the project or tltc 
use and operation thereof. A statement by the attorney to th e 1•f­
fect that there ar e no 'Outstanding exceptions to title th a t wil ~ , 
interfere with the accomplishment of the project or the use and 
operation thereof is not .icceptable. If there are no ou tstand ing 
exceptions, it should be so stated in the opinion. Where there are 
outstanding easements, he should indicate their possible effect 
on the project or the use and operation of the proj ec t at the 

· time the opinion is submitted . 
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GUIDE FOR PREPARATION OF TITLE OPINION 

In preparing a title opinion on lands acquired by the Government, the 
attorne y shou ld include several elements which are essential to the 
fonnulation of an acceptable opinion . The se elements are as fol low, 
but need not ' appear in numerical order: 

1. If the title opjnion is based on a search of the records, the n.iture 
and location of t he record s and beginning anh ending of the period 
searc hed should be s tated . It the opinion is based on a title insur­
ance policy, a copy of the policy should accompany the title opinion. 

.: •1 have searched the land r ecords in the Di s trict of Yap, located 
in the Trust Territory of the Pacific Islands, for the period begi nn­
ing with (the beginning document) issued to John Brown by the Tru s t 
Territory of the Pacific Islands on 1 April 1870, and ending with 
(th~ ending document) the entr y made at 10:30 a.m., 4 March 1959, 
cove ring the fo llowing-desc r ibed land •••• " 

2. Leg a l description of land and/or identification thereof by parcel or 
tract number as shown on the property map identified' as Exhibit 

11
A

11
• 

"Parcel 1: NW~, NW~ Sec. 8, TIIP 43 N. Yap Di strict and consisting of 
40 acres, more or less, and identified as Paree l l on the Exhibit 

11
A

11 

attache d t..o the ~roject Applica tion dated _____ for Project No . 

"Parcel 2: (etc.) • .• • '' 

The l egal description of the land may be by legal subdivisions (as 
shown above) if surveyed by Govcrr.rnent sutvey, or by metes and bounds 
if un surveyed . Any discrepancies between the above description an d 
Exhibit "P;." should be exp l ained . The date of the Project application 
and project number will be furni shed. 

3 . Name of holder of title, quality of title, and the defects and encumb­
rances, if any , to said titl~ . If no outstanding encumbrances exist, 
1 statement to that effect mu s t be made. 

'' •.•• The City of Co lonia h!')lds [ee s imple title to s aid land subjec t 
to the fo llowing defects and enc umbrance s (list .ill dc(ects, as Wel l 
as cncwnbranccs including l eases , casements , mortgages, judgments, 
liens, taxcs.J assessments, re servations o( mineral rights, etc.) •.•• " 
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GUIDE FOR PREPARATION OF TITLE OPINION 

In preparing a title opinion on lands acquired by the Government, the 
attorney should include several elements which are essential to the 
formulation of an acceptable opinion . · These elC:ments are as follow, 
but need not · appear in numerical order : 

1. If the title opinion is based on a search of the record s, the noture 
and location of the records and beginning anb endin g of the period 
searc hed shou ld be stated. lt the opinion is based on a tit le in sur­
ance policy, a copy of the policy should accompany the title opinion . 

11 1 have searched the land records i n the District of Yap, located 
• in the Trust Territory of the Pacific Islands, for the period begi nn­
ing with (the beginning document) issued to John Brown by the Tru st 
Territory of the Pacific Island s on l April 1870, and ending with 
(th~ ending document} the entry made at 10: 30 a.m . , 4 March 1959, 
covering th e following-described land •..• " 

2. Legal description of land and/or identification thereo f by parcel or 
tract number as shown on the property map identified' as Exhibit "A". 

"Parcel l : NW ~ . NW.\: Sec. 8, 'l\lP 43 N, Ya p Di s trict and cons i sting of 
40 acres, more or less, and identified as Parcell on the Exhibit "A" 
attached to the Project Application dated _____ for Project No . .. 
"Parcel 2: (etc . ) ..•. " 

The le;;al description of the land may be by legal subdivisions (as 
shown above) if surveyed by Goverr.mcnt survey> or by metes and bounds 
if unsurveyed. Any discrepancies bcc,..,t!en the above description an d 
Exhibit 11 ,)." should be explained. The date of the Project appl ication 
and project number will be furni shed. 

3 . Name of holder of title, quality of title, and the defects and encumb­
rances, if any, to said title . If no out s tanding encumbrances exist , 
a statement to that effec t mus t be made. 

EXAMPLE: 

" •••• The City of Colonia h?lds fee simplt title to said land subject 
to the following dc(c:cts and encumbrances (list all defects, as we ll 
as cncumbr.mces including leases, casements, mortgages, judgments, 
liens, taxes, assessment s , reservations o( mineral rights, etc.) .. . • 

11 
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The use of the tenq "good and merchantable title" is not 
acceptable. 

The title opinion will be of material aid if it contains advice as 
to the_ action whi ch should be taken under local law to remedy any(.__ 
defects in title arising from failure to follow statutory document­
ation requirements in one or more of the links in the chain of 
title. !tis furth: r neces~ary that the encumbrances listed ~bove 
be explained to assist in determining whether they might interfere 
with the acco~plishmcnt of the project or the use and operation 
thereof. Advice from the District Attorney as to the mMner in 
which these encumbrances may be extinguished or modified should 
be included. 

11te title opinion should be supported by the following documents: 

(1) Where the Government acquires an interest, a copy or the 
interest convcy.'.lilcc must be furnished. ltie opinion must 
contain a statement as to the nature and quality of the 
interest held by/ the granter in the property affected by 
the grant, Any encum~.rances to the title should be li s ted 
and explained in order that a determination can be made,as 
to wh ether they will interfere with or abridge the rights 
granted , 

(2) Wher e the Government acquires a long-term lease for the 
deve lopment of all or part of the project, a copy of the lease 
must be furnished with the title opinion. The quality of 
title held by the granter and any exceptions to or encum­
brances ~gainst the title s hould be set forth and explained 
in the title opinion. 

(3) When donated land is involved the title opinion must be 
ported by a copy of the deed . • sup-

The ~and. covered by the,_ title opinion shou ld be phy~ically inspected 
by District Office personnel to determine if there are any unre­
corded casement s or other interest§ aifecting the property which 
are not covered by the opinion and which would interfere with the 
proj ec t or operation. 
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The use of the term "good and merchantable title" is not 
acceptable. 

The title opinion will be of material atd if it contains advice a~ 
to the action which should be taken under loca l law to remedy any'-.­
defcctS in title arising from failure to follow statutory document ... 
ation requirements in one or more of the links in the chain of 
title. It is furthe r necessary that the encumbranc es listed ~bove 
be explained to assist in determining whether they might interfere 
with the accomplishment o( the project or the use and operation 
thereof. Advice from the District Attorney as to the manner in 
which these encumbrances may be extinguished or modified s hould 
be included . 

n,e title ~pinion should be supported by the following documents: 

(1) Where the Government acquires an interest, a copy or the 
interest convcy.mcc must be furnished. 1he opinion must 
contain a statement as co the nature and quality of the 
interest he ld by/the gran tor in the property affected by 
the grant . Any encumr.rances to the title should be listed 
and explained in order that a determination can be made,-as 
to whether they will interfere with or abridge the rights 
granted . 

(2) Where the Government acquires a long-term lease for the 
developmen t of all or part of the project, a copy of th lease 
must be furnished with the title opinion. The quality of 
title held by the grantor and any exceptions co or encum­
brance s against the ti tl e s hould be set forth and explained 
Wl the title opinion . 

(3) When donated land is involved, th e title opinion must be sup-
ported by a copy of the deed. 

The land covered by th e,_ title opinion should be physically inspected 
by District Office per sonnel to de termine if there are any unre­
corded casements or other interests affecting the property which 
are not covered by the opinion at:1,d which would interfere with th e 
project or operation . 
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_APPENDIX D 

S A 11 P L E 

TO: 

an attorney at law duly 
I, John .Doc . the Trust T;rritory of the Pacific Islands, 

liceT\sed to practice rn . d the public record s of the 
hereby certify that I have ~x:1~: land designated as Tract"No. __ _ 
District of Yap, as same re ~ j t A plication which was incorporated 
shown on Exhibit "A" to the o ec ~ent for Federal-Air Airport 
in and made a part of the ~:a~~e~:: District Ai rport located in Yap 
Project No . --:=--:--:-= h p . fie Islands The examination 
District, Trus t . Territory oft e a:~rs and from.such examination I 
coverl!d the period of da of , 19_, the Town of 
certify that as of the . by e numbered tract free and clear 
Colonia has fee ~simple title to a ov 
of all encumbrance s except: 

f If there are no exceptions, (Li st exceptions, i any. 
indicate by stating "NONE.") 

At bOrney at Law 

8 /16/73 
Page 35 
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_APPENDIX D 

SAMPLE 

TO : 

an att'orney at law duly 
I, John _Doe_ e Trust T;rritory of the Pacific Islands, 

licensed to practice in th . d the public records of the 
hereby certify that I have examine 1 d designated as Tract""No . __ _ 
District of Yap, as same rel~e _t~t ~plication which was incorporate d 
shown on Exhibit ' 'A'' to the o J: reement for Fed·eral-Air Airport 
in and made a part of the Gr~nlt ~ District Airport located i n Yap 

a t t ,e ,,ap i at ion 
Proj ec t No . . of the Pacific Islands. The ex~ n . 
District, Trust . Terri tory ears and from such e x amination I 
coveri!d the period of day of _____ , 19_, the Town of 
certify that as of the . b numbered tract free and clear 
Colonia has fee-simple title to a ove 
of all encumbrances except: 

8/16/73 

any. If there are no exceptions, (List exceptions, if 
indicate by stating "NONE ." ) 

.. 

Attorney at Law 
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APPENDIX E 

SURVEY GUIDELINES 

The Dhtrict Surveyor will prepare a final drawing (or plat) con·fprm­
ing to all published operatiOns and technical instructions as issued 
by the Division of Lands and Surveys, based on a fie ld survey of the 
parcel of land involved. 

The drawing (or plat) will be reco111!11endee for approval by the Di s tric t 
Surveyor dnd the District Land Management Office r will approve the 
draw ing (or plat), 

The District Surveyor will prepare a written legal description of th e 
parcel of land surveyed to be submitted with the drawing (or pl~) to 
the District Attorney. A sepia of t he approved drawing (or plat) and 
one copy of the legal de scription will be submi tted to the Dist~ict 
Attorn e y (with the final package) for submission to Ht!a<lquart er s, 
Division of Land s and Surveys, for inclusion in the records' storage. 

/ 
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APPENDIX E 

SURVEY GUIDELINES 

The District Surveyor will prepar e a f inal dr i 
ing to a~l_p~blished operations and technicalaw ng (or pl at) confprm­
by the D1v1s1on of Lands and Surveys based i nsftructions as · issued 
parce l of land involved. • on a icld survey of the 

The drawing (or plat) will be recommendee f 
Surveyor dnd th e District Land Ma or approval by the District 
drawing (or plat) . . nagement Officer will app r ove the 

The District Surveyor will pre are a 
parce~ of land surveyed t o be ~ubmitt~itten l ega l dc~cription of the 
the District Attorney A se ia f the with the drawing (or plat) to 
one copy of the lcgal.descri~tio~ wil~ :pprove~ drawing (or plat) and 
Attorney (wi rh the final package) for : ~ub~it t P.d t o th e District 
Div ision of Land s and Sur"Veys f i slu m1ss 1on to Headq uarters, 

/ 

8/16/7 3 

, or nc usion i n the records ' storage. 
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• • TRUST TERR I fO RY OF T HE PACIF I C ISL ANlJ S 

ii I I 111 1111 !II ,t-i u•.1t.1tSS I ONLU 

',/,I!'/\"'-, HJ\111/•'~A \',\.ANO~ 9ti'J'i0 

' Il..MORAl\ll lRI : 

'CO Dis tri c t Admini sn-irtor, lla r ian as 
Dis trict Adminis tra tor , Pnlou 
Di s tric t Adn1i nis tra cor, Yap 
Chief, .lg ri culture Division 
Chi ef, Ma rine Resources 

·n-tRU Direc tor, l!esources and De velopment 

FROll Chief, Lands and Surveys 

SUBJECT: Co conut Cr ab rianage ment 

DATE: 

,. •L A: l,1 I 
HI, "if! ",All'A"l 

'larch~ 23 , 19 71 
Ser1al :LS8598 
File : 17 8 . 77. 0 . • 

Thi s Di vi s ion has, t hrough its Br anch of La nd Resour~ces , been workinp, 
cowa r d t he co lle ction of informa tion ne cessary to s e rve as a b as i s 
fo r a prog r am o f coconut crab management. This a ctivity i s beinr, 
coo rdina t e d wi t h t he Division of }larine ttesources . It is hoped that 
in time t he manage ment p rogr ams will result in coconut crab produc­
tion becoming a s i gni f icant comme rci a l activity . 

Dr . Er ns t S . Q.eese of the Unive rsity o f Hawaii wh o has conducted 
de t ailed s tudies of t he life his tory o f these crab s h as offered 

his help. 

Although i t i s p l anned to conduct most of experimental phases of 
t he prog r am i n t he Mariana Islands, n r. Reese would also like to 
visit Yap and Pal a u. He has submitted t he follow i ng s chedule : 

Arrive Saip a n April 13, 1971 

Depart Saipa n to Guam April 16, 1971 

nep nrt Guam. fo r Yap April 19, 1971 

))epa rt Yap fo r Koror April 21, 1971 

Re turn t o Honolulu April 23, 1971 

We wi ll make the ne cessary ho t e l r e s e rva tions and transpo rtation 
a r r angement s f o r his s tay here in t he Mari anas . l underRtan<l chat 
•Pe t e r Wilson has been notified and will make a rranf!_ements i n Palau 



• • TR UST TERRI T ORY OF THE PACIFIC I SL AND S 

' 1LHOI\A~DU:•1: 

TO District Administ:"'rn'tor, Marianas 
Dis trict Administrator, Palau 
Dis trict Administrator, Yap 
Chief, igriculture Division 
Chief, Marine Res ources 

·ntRU Director, l!esources and Deve lopment 

FRO'.! Chief, Lands and Surveys 

SUBJECT: Coconut Crab }1anagement 

DATE: 

,\ .\.t, i 

til :q fl 5 A\PI\N 

'larch" 23. 19 71 
Ser1al:LS8598 
File : 178. 77 .a 

•• 

This Division has, through its Branch of Land Reso ur
4

ces, been workinr, 
toward the collection of information necessary to s e rve as a basis 
for a program of coconut crab management. This activity is being 
coordinated with the Division of Marine llesources. It is hoped that 
in time the management programs will result in coconut crab produc­
tion becomi ng a significant .commercial activity, 

Dr. Ernst s: 'leese of the University of Hawaii who has conducted · 
detailed studies of the life history of these crab s has offered 

his help. 

Although it is planned to conduct most of experimental phases of 
the program in the Mariana Islands, nr. Reese would also like to 
vis it Yap and Palau . He has submitted the following schedule: 

Arrive Saipan April 13, 1971 

Depart Saipan to Guam April 16, 1971 

Depart Guam for Yap April 19, 1971 

Depart Yap for Koror April 21, 1971 

ne turn to Honolulu April 23 , 1971 

We will make the necess a ry hotel reservations and transportation 
a rrangements for his stay here in the Marianas . I underntancl that 
·Pe ter Wilson h as been notified and will make a rran~ements in Palau 

.. • 
If the District could make 

I it would be app re ci a t ed . 

!2i l~-h~~ 
Paul n. De nnis 

cc: Special Consultant 

• 
2 ' 

hotel r eservations fo r hls s tay in Yap 



• 
If the District could make 

I it would be appreciated. 

(ZJI.:. ~-1-~~ 

Pa ul D. De nnis 

cc: Special Consultant 

• 
2. 

hotel reservations f or his stay in Y~p 

... . 

.,. 
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\ We c!C" bc:-}.i,:vc th~·t w~ c. nn i,,.iJro·:i.• c·n t~10 <' X')e d .C't1ce or t he , :e3t~rn 
- 1,1c,;r1C: Hh•~:·c e:-::1loii::1t:i.vn :1as· \; ;?en to :;i t t,r:11 jj' ,..:.o, lo~·=~d by l oo l i ~:.lo 

c onscr·nti r.n. \·.'c b~)i f.!ve: l~:a t o trul: ci'fic.:ic!'lt :;:d cV.tlc utili:-.a­
t io:, CJn 0;·1}:,• b :, C.:: ·,c J oped by ~o:-:,:.c r v:1 ti.v l.'.': r:nd i'(:;i..r:·1ncd ac.l1(\n . 
To Cc-v:.:?!.c~l 0:11:, ciftr: r full co?:3:'.der?. t. iri, 1 CLf cvllnt1. ~·a l :md ulti r::lt') 
c. or-. .:;e. ';UC:1l.:c!1 r::: •,i::J l n::; ir .... ,rtlj ,, ~. ~ vnd pr:J r,cj p'.:1 o:·i .1 i2"~'Llvcs is t.1 :lo 
coil:;c :-~•ntic,;1. 

Tho cr.ic !' crou·,:; c-!' n..st\:rc.1 r ('>:.ci.: rc":.. ti1·e : so1 lr., 
1-:att:r , r,r\:Y!';,J r , n1.l!1lz znd :i:·.J ·:: J ~. ,·."1th i.hl' :tti'..i:.e;• c.0:r:c =i rr.1n , hi:i 
ct:1 l.~1:-c.Jl :1:.-rit·,:·0 :-i:,d f'l:-i.t.cri ~.1 rJ~-,~: ··!l t $ l.nd r :...J.i,;3 , J\s ~t~t e d cy 
Jlo l t :.me~ ol'.1-:: :-· ~ , the$~ r cr.o-.:i~·co:!: , tot.~. c:-:t.:J.,,1st·~l·l1:- :.r.:t rcn2wablc.: , con­
et.i. t'I; t·J :..:1 1?'10· .. ,•1:; Jv c,:,:,ol:.c ~. i.,: :l c•.':J , -,. r, . .. u vcl':., c~.; I ::1..cnce: r.:c-v \·loll 

be t!n-.:.-:t:-r+· :·. 'v ,• ur1·h~ c--:d i ·•~ -::~:1 •h:.., ··· i u m:.:.,·t)::. ·; :1 .1 t ~:1v CH3 
p~i r.t . I'... 5f :. cii~.J1--:·• . ~ t ;, ~: .c· VC:. l'i ("l'."S ffO'Jj: :, of' \.:i ,:; l or, is~:;.~ and 
oth-.:: r :'p::::•.d;Jt : t~ "ll .:::.:. 1:.:• !"1~ ·~:::-u '.t :1 ~.J'.:'- '. ,: t :i~•i r c!c. .; ir•-:) c:1<l:3 ·,1!.tho"..\'t. 
t h.:'. r -.i1·1.·•.Jt =-- ,,:. :') j r) c,:.-:-:c;ici:.., .... ;:_i 0 :1 of J ... , ~: c.:,J.l::J.;,r.:J 1":.;'JU l t~ of ,1 c~: 
.,"'c.:1:::i~t:" C•!' 1·c~1t-•·:~:.:1,.-,nr, in t:,~:; \..' ~• 'Li . it. ~~3 •:·•:' t, l .. ;; ':, L;1c n~tu!'o cf 
e:.:ple,!.-~~ ~5r.i;' t:'!"i.. its C(•Ur:- 'J -·· li: .:.:.1. ~r.ti :1:-.. N:L~: .:.J~J cf p;·o ~!:t 
Ere t,:,:-. \ '•.:cl~ cd' <lcsl.,.-...;ct.iot1 c" l:.1 n<lJ , ,:;o·! Js , 1,•n t.,:, r re: .,01.~rccs nnd 
cf , 1 c. l'~h _r s oc. i ul f,.b:rl,:;·1 . 

'l'h e- r<:co: ,.~.~r.dc r.:\ ::1 ,=c: :i f ic r :i. L::; t h.:. t fcl.1.c:-: a!"e b·.\t a 
fc. , l-: :10::~ c1.11..l in~~ t ,n:1 nt 1..h1::: t.J::i·:? b :: d~ .. scc·rnr.<l , i'-:i::L ira1;01·tant 
i:; c o:1ti;1\~r .. i i i"1V L·.t;li{'.2U-':m 21,.:1 c.: :hit.:.. tic.: l '(c.,::cr{ a r: ... ,J.: und~·r s t :.nd ­
i ng c:,tlc• c 1 e: ~,r!..-;.rv..it..10:1 ~.1 proc.:·•:lurc tl:t.L a fu tu.·c t,1.·~.-:i ra.ticm v:ii. l 
\/l'ite o! .1 r c,od , 

Wi'Cil c 3-:-t-:-i.~ ·, t y t!"l:.:~ a~ric· ll t·.1~0 in :.:1~ · .:.,,"losin wl ,.l °:,t.;? 
i n·~c n.3i~:i -:--d cc·'. .. !, ".:.ho ob).!c•:it~•-~ :, t o ~~,,.;u ··..,nc ~\:·::L!'1:c·' h .. c , 5:·.i f~ i:,::: 
r. ;11• ~ CJ 1 bJ:~~~ t-o to:w~n 1 n th:- ~. : u;•i c:~. '·i1s.;! c<mr:i:·1 ·:t. t · ri :1 cnl ~ ~ fc)!.' 
avc1~d L1!1t'.:•:: oi' d:::.:.p n1c.:d ?1 !· :,ty1 ! ~:,-, .. ,. ti.11 :-.... e: cq~d r.. :i •, 't. (h,:.:\7 t1·actors 
EIW:i r ·:, J rj'·0;1>d r1 .. ::s ), t:'1~ Uft: , ~ltor ns 1:. )·; ·: if, C: 0 .- , of re,!".":! e,f 
-u~,· rr:1? 1\' l t!'T."!n-:-iu;; nl·.: ."t. ~; fc J,:-~: 1~i tl. :.: :? 1r.'L ': 1:~·r'!t ,:r:,, a•,-oi ::.:1~cc 
of \1!:t: or r i !·t: foi" r:,::1<·1·:,l cJ•:~-:· i:1,.. n: ,·l cl"oir:ri:.ci.. c"' O\i•rv ot:-!c. r 
p1~.1c.t.ic.2 li!dr :"1 i~1,·N1 l1•::~ t! 1(•.t. :tnr~! l 5~i·uci•:r ..... 1:!·· 1i~::--•1s (.tf tii~ scil . 
U~e o!' 'lrl~.:: c:·c·t ~: 1~ ,.:r!,!"•~1::,r, t:..-:· c.:: 1!0J,!"' !b1i:: rJ: :c,:, fo•· t h,d•~ tt-,c 
,nc~: :::s~n--, t~::.1: ·:·•.· i :1 f a:~ J -:,--r.:, ,·,.!~tn v::t i'- : of i.'1 :· : "'I~ ) . A) l t;i~f:c 
pr 'JC ".'·.'.:u1·0: ·.dlJ ~-~:ri 11c•· :in-:: r -.·t•- !<.1 t>c· ni:·:.: •: rc11· cc · ··~·-= inl fc ·;• tilizors 

;:~~ :.~lt1 ~ ~ ~~~ ~.:;\:i ~-~~-:\.~ ... -.~~it.':,~.:.\/;,:•~ r~~;\~1'1:/ t~l·~).::: ~~/. ~~~~\•~! l 
t:1•0:.i,. :1 ;.L ::.1., 1.:: t · cii!i,.':':,~,· .. ,••r,,;_ r;-...,_t.,~,, ;-:!. ;,):; 1'(', ',":' · .:·J).-1 fo}l?") t l: r;: 
cvnto,r:· ~\,: )c,~ i· t~ .... ~.)<,~" 1 r:t: _, .. r -i..tt,· .. , : ·: r \:!) :1:1 · r.· -:.· .. ~ i:j}J , :1•, ,..t;11. t· 

Ii13ci C" hJ ,,~,:.·, C" l 1'l : 1d u:.: :. 1:1 . ,-:!:': !"1..· ~~}/'!': L .,._ '.·· ,• ·~ 1,.:1 1::~ O! ' e :·: 
!ilc ~?'; l--: :: : '::' ·: t :' L•.--; _ir1 1 , t: .. ~.-- t.:. :, <-l1r -- ·i :.:: : tc :~ ~\' :•:."' :1~-
i no J :..·1 ·--in~· ;.2: :-lr.nl~ . 



\ We c!C' bc-).ir,vc th,:\.t we c. an "i1qJro~:.:.· C'n t~10 C'X:Je 1·:i..<'?JCe or t he ,:es t 0l'n 
\olbrJ.<.l Hh •~:· c e :-:nl oit::Jti.vn i1as t;~c.n t o~i t t,r:U j~I' to! lo~·:e::! by t no l i~tlo 
eonscrv;1ticn. ·t·c bc)i<:vc t ha t a trul v ci'fie;ir.nt r .. ~Cr;Viblc utili:-.a­
tio:1 c Jn o:z1y b !! d ~·,ol ops<l by ~o~~:·c r v:1 t 1.VI'.": ~nd re~ \.1 ·~- ~ :H:d ac. t.:!cm . 
To C:e,~).c:.1 0:11:t <iftt:r full co?13~dcrati.r111 c1!' c: ullntt.~·tll nnd ult1M3_t') 
c.oi'. .Je-;uc:1 ... :cs r::.= v:cl l a$ i r.r, c-di ,i'. ':! ~.nd prir,ci p ::1 o:·,.1 -.:::t.ives i s ti ~1 0 

COil3C:'V~tie, ;) • 

Ttio ct-.i.,:, f c;rou·,s cS n~h:r.:.1 J' ('~onrcr:. tire : so jls, 
1-:nto::r , r,1i.:·:-·!·r.l r , pl;in'l!; a nd :1:·.1 ;·:; } ~ . ·,•:11..n \h e 1u'"..t~:· ux·.c:1 rr.~n , hi:::J 
cc.l \.:1r-cll ~1:·ri t.'1:·e :ind n-:-it.cri\.,J. r·~;r~· ··nt.s ,.nd r ~li t: $ . l,s s.tat.ed ~ 
Holt t:rir:l ot'.1er .:: 

1 
thcs::J r c r.ou~#ci:=!: , tvt.L c:,:t:'l..istil·le- ;.r.~l r cnewab] c , con­

ct..iti;t•) ~.'1 r~o-. .. ·,11:;lv cc-:nnl:.c :.i.c:i •, :,·.:J , ·/r.# "'(: VCl','t c:;;i:d.c:-icc r.:c: y well 
b e th-r .:.. :1 1. :--1,•:.' \ ,.,. "..!~1•!·1~ c! "":f! 1·.; •t'.:--~1 .. jt:O.,·:·l un~·~\•t 1 '.:.~:1 ?. t a:1y c 1:3 

p:iint. r~ .. ~f ;. ch-:Jl-- :-• . ~ t ,, ~:.,· v ..: ,·l nt•~ rrciu:=.,:, of l 1,:;lor, i st~ and 
oth·.!l' ~•u~·.:) -:.}t: t~ t.L::~ · 1:0 ~, c ·J~::-u) :l ~J,:-.;~ t:1..;;:ir dt .·d1··• :i c:-i<ls ·.-:!. thc1~1t. 
th~ f ~1l:L·•.; t :.e:·· ·1i:·, j r, Cl):-:c;i(l-:. , --:~ io:1 o f J •• h·: c.:1i.l~J.?.-.:J 1·::-:;ul t!': of ,1e:~; 
-:..~:1!-:1.:>t:':.· c .. !· l·..::·1;,•·-::it:!. ... 1nr; in t~ •'.!.!: w~li . lt. ~2•_- ••·:; ~-,1.· · . . •: ':. L~ 1c n~tu~o c f 
c >:pl e,!.t· t. Jo:-i th:t its c~.:ur:: 'J '!.:: l:i! ;::.~. :1r.~ :-t:~ t:t: V: .::.J~:-: cf p:"o :±t 
f ,l"C.- t ,1i:-. -.~•.:c.1:": cif dcs l ri,;ctior, c~ l:.i: 1:::!.:; , .:-o·iJ.s , -.., at.<:> ?' 1·e: .'iot~rcc z nnd 
cf , :c-r~h~, soc. i ul r~.bri-:.. .i . 

1'he rt:ico: ,· .!! r.dc ·.I ~r~cj f' ic ~ ~.Ji.~ tht. t f' ol.1.c:•: a !"e b · .. rt. a 
f c., "::10.::~ c1!1..l:J n~=' c. c!: 1 ot 1...hh: t.J :n·J b z d~ .. !>cc1n<.tl . ;·~:.."i.. 1r:iµo 1·tant 
if: co:1U ~1\~~.1 i i",\'L:.Stir;::t!on a:i.:1 c.:hn.:.. tir.- :1 to·:-:r:::· a r. .. ,J .: und ... --r!;t·.nd ­
i ng c:,clc- ( f (; ~1 t •~n ·v.:1L0:) ~.1 p:toc:•"..hn·r: u~.-.L a fu tu,·c rs:;':l1'c'.'.\t)o !I ... .-1:s.1 
wr1 t e ~,.,1 r ~.,ct . 

The S,vi,· :. ,, f t.::~ Soll 

\·!it.l, c e:-t:\i...,ty t:l~~ ... a;-:;:-:-ic·1 l '...1."0 in :-:~ c~~c.,"le: sin ~,ri} l ~ 9 

1ff~C-n5i " )r:-·d C- C"'" !: th.:i ob).:r-)t~•)l1 t o c.vc,~d -~!)c ~'..;:::t,r\~c·• i·,·c , ~::ift.i: ,~ 
r. ;11•~c .>!bJ:·:- :. o c.o·wcn in th;.• JL 'Vi•i c!; . '·i1s.::? cont,:•1·:.-.t · r1 :1 c :-i l :'. ~ f n !' 
ave,~ d r, :i c:i: o ~ .. cL: .:.. I' n1 c:.: l l1 ~· ~iryi I :-~,-,"; tl l l:>.:-t: c qni r.: J•1'"' (h!":<,V ? t rcictors 
fltd t ·~)_rj'-u :-.. :·d r') ~::s ), t :-:~ u ~r: , :- l to r n~1-:. ) ~· ·,'ft.r. C; CJ : : , of !: C1?"1.:: cf 
llw tl'~1nv l cr·•r.: :;":'u~; nl•.; :; ' ... s f c.11;.:: i·! t.L:.: ':tJr. t '; ,:!Titer;, , avoi::d~cc 
ot \l!;c or f 2:·t: fo•" w::1!:•r~. 1 c:J-~!" :·j~J,.. :i :,·l fl 'rcir.1:i! ,c,:, r~ C\ ..:•rv ot~o· 
J"i",:'IC. 1..i c.s uld r '.-'1 1 ~:r..:.•;: tr•?::: t! 1t.:· ?. ! t nra l s ~ ! 'UC: l ·:r0 .:1:-:·.! L~:7. t?:3 c.d' ti,~ sci-1. 
U:;;e o!' t.rei::: c :·c·;~f: 1~ \:n,!•,j ;;~. ::"t.:· cz t~o~.:-: ~bli:: r~: ict.::· fc., :. • t hir◄ l t he: 
nc~::::..t1r·: t~:] ::r•·• :in f ;i !~ ) '!.:~,: . c.11.·:=- trur;th:" of 1.li :· !"'1)) . All t:·:i;:!'1c 
pr0c-:·2u1·0: ~-:i!J :· .::•hie:• · .'."1!1"..~ 1 -.-~:.?<1 l ><: w_•:;• i r,1~· cc .. ·<·.:i~l f' c~·ti 1iz~!r:'i 

;:~~:.~}~ ~ ~ ~-~~ ;~(~-~ ~. ~ -~ ~; \'~\J~~t-~ :~. :;~ :/-~1!

0

~ i~~~;t; :I1

l:~•,l ~~ !' / . :::· ~~;~:. -~~~~:i~;1 l 
~1·0:.1,. :1 ::i ::.1.~.:l t cii:;,: :,ll· . . ,•·r, .. ;_ ~ .... 1.t.,·;v;:l.!,, :-: !("I ',~- '.: • ..1 ) .-:! fc,~1-,·: ·~l;,:: 

cvr. t o•~~- c ~ 1 c,:,:. \ L '.°? ri) r,7 .-i i ·r:_ l' .. ,'l" '..}1~· .1 ! '~ r \:!) :1:-1 • c" -:. · •• ~ i·:1 J J , · .. 1:1 :. t;1,.: !.' 
frl3 cit' l ,J £' ~~-. c:- ! 11:1cl t i:.:c.::•:o . ::?:t!·,.: ~::: -• r t: i. .1,_ \_.· ·~ r Y:~ 0·1 · i.~H: 
:; :i.Cpf~ [ "";,::: °: ·t C:'L•-.ir 71 1 l'. :- t.!'"t:.:, d 1r , - :j '. :, .'t..'" : tc ~! ~ \' r•~.<!1'.,-
j nr, J .:·r - ··! ·1~·;- ~.J.·.nts. 

• • 
-~.'Jter su:ml:1 :ivai.lablt: ori ll r,1.ven i !) :.n:1<l d e-pe nds on 

r ainfall , t b na tu ,·o of the s oll an d i·ucks end th•; i9lr.~<l 1s ~i7 c 
and r c-l ~ti on t o \.he S-;?~ . P.u n., ff increased h v cVis t u1• b.:-i n=:o o!' ve rcta­
t ion ~ml sci l i s li Y. ~ly to decro•;se 11round:-:.'.l ·te:1· r-u:1; 1-; ~== . 'l:'l~s~ 
s i.pQ,'.:. ice i:1 rr.,ir,J of tl-.c isla.!1·~s aro ch.' l"lf}y !n t h-:: fJ.(•~ J.1116 l e ns 
which lies en t}1i'.'' s:-i~t ~-;atc r .~~\.~·t a 1··~vi• n:1:l b~l -:/1 :-;r-.:i:t#~·: ;; J . I:, 
5rna11 !.!ila'!'1~n 01· in i s J ,.:1. Js of crn ·o'Js a::~ cavf.rnn.tr: ~· t?·uc:tu r a thi s 
l r-ns i :1 oftc;1 ,n a c!cl~cntp s~-.-~ c of cc•1:l)i b1h!:,: 1:!':'c:~1 c. :. 11 wit~­
s u;.,d ·c,11 t a J !r1it~d dl':ii"t -;.,~~!'t:H'"ii 1n •ll~; or ~h;•f t r,;i)!:>'.lu drstruc ­
t ion by ti.:!. t t..•nc1 ·0·,C" tr:m t . 

ProY1 d in i: fo1· t!1a inc:·eo!.iin;, de.• ~ .. Y, I'm· 1rntcr will 
,·c•c,J:1.ra no t onl y r,ro.:. t c 0,Jtb:·. ln uti.llz,tion l·.\·)•:·~ccc- tion o~ 
c:-it!cn:!. uc:tc:1·.si-:0.'.':s . '!:kC"r.ur.e: ,-; f' t?~~ c:-:::-ta~nt-,, c: . :-?•1"'::'N?~:Jnr dcr~.:i nd 
end thCl ! n;,;-c1.:U ,:. :.:0ili•::.·,· of r .::1."J.r.f ~:hol l :: 01 f';"'ct r, .~~ . ..:•rs , it :is 
u~·ced t:-:,t pl'Y{i:i'-.(11 °G.1 r::1:l~ f ol ' a t ~l'':i tor:,'•··. ,}~:- l'(•(CL'CU :1r rcrvicc 
f or :.·alr: f i.". !J. , ; :::"'..er l c -r e: 11 , n"to!.!01 d:;ti: r-n q'...!1i1t-i;-;, ~; ~r-:d dra ·.z.:lc ~::i , 
2nd sn1 iriii: :., , w1Jcr i! ie c!il'ect c..n n!' n co·r.r:-t..!1.:. i ;.,cl:"·JJ,1;:;i::r::. , 

Cc,n:o -:-- \• •·· .. ~-' n ~:-d l" .:-":: of !:lnfl'.:-11 ne)CI''( cs 
, --·-- --- - --

11 Thc c c.•!l!;.f'r-,_f t ! en r-1·t1~r.-.:·., , whi l C; :-:cd'( i•n: '. "J:i n g tr e 
trdn~:-n l r esc~.i rC\: f. ,... l Ti··,.:nt ic ::•rj t ol"/ :l r:td r15 ~ ur:::i st- ~··•: loi ta t ic~ , 
.r.u~t p:-o•,.j~ :· for c· ·er. t ·.u: l uti li1. a-ti,..n o f !.he !i~ rc~~1~1.11· t·,.,~ f or t he 
t1 nx:ir-1u 11: b~,.,.r''it. of c'l) 1 t , c r:cc.µ).c . Thi~ ui1] i::.~1-. · c)ose ~C!'Utiny 
of ;\ )). p!" c-1, -- .~.:-lti f or cxriloi t ntic-:-; , ;:nd the i!; !:•.:~::·1r .J o!' pe r i"!:its only 
af t':! r d iJt~r:·.i Ii' ti0'1 th:lt ::;uc:1 -:x :; l oi ta 1.i l"J n id 1 l 5 11 f:i cJ~ be in th9 
be~·t ln tc, ,;~t c,f the p~ople ." ( f:~lt ) 

nc,:r:2:-,t~ of f c.i1 ·:-:-:' !:' f o1 c•:,t p:i:r u' ... :'1 \.:~ <.;•· .• ; c-:i'3 t o:i ~e:;,:~:-::l 
1 ~:1 :J:-iC s , :-1:-'..d , it tv:c c,,f ' ... l:!::,1 , f j!1"" t.'.:..:-C.i:.:!· r.; ;:,~·:'r ·. :·: .vc :-c r.c}~~c!. t :.e 
f rult5 r1r ~ce , Tt~r 0 1s :.lt◊ =~c~. n~t1vc fo,·l ~~ 1 : :, ·1 co~ei tj c~ . 
U:-.ine tht" ~3 ti c,:--c: ~!1 srJ'.l1't• r:s of rre:c.i , p ,bJ~c f.:: ,•,. •.;••;• !i!o•.tld b,:: c ~t ~blish,...::d 
i! ?Jcl pro\ i!::ic111 1 :1;' 0 fa :· H10:ir : ·~.:-t:.r.~~-' -"!f, . "aJ 1 ,\: ,/ ~·l,ch f ori.:-rt.:: f o-:-- ·. :;;t,:,z• 
CO!\ f.e!· vcd.dn :1 .:·n :.l : .. o,· t:· =-: C--v ·Ji:- .z.,1t of fc!·c::~ j;,•; ·, · :r )cs r:~.~ l:ti :di~!·af ts 
it: sr.:}f •. :::,. ;:i.<1::-,t .3?.1 t :1•t j:1 ttr..- ·: ?:~t,1J;') of C:"!\,~4 '!'" ' :i~-:-1!; --:,1 !,~B!·~ T'lUt·<: ==~·c:--1iS •· 

~~ng thnn nny o t!;"' r l h:i'i:. r·ip,:J ~ ~ --?•:: :r:i on F.:ror 'l of' P.t.· fl!"' .. c:.luct.f" , 

. 111.'h~ r.~·i•:1 t~s 1. r.i?". :)0 h:i:: .:.:-d J,..p t~; . .... :·1r; , , •c~c t ,, ti o"l , 
\': i.l c~lifc i P'!.:-,1•. 1:l \:,.+.~:. · , ~:~,i Jc ·. l ·:,~, \: i:-1~ \ cjn · , • ll:-.! pc-:,:,! ~· of t~.c 
'l' r ~t:{·~. Ti:~·:•·::-~,j j!.., t: ,;:,. i r.: · ;;, !r.!·i··•:--1,)'~r:.: l n_1 .~n 11, · , , .. •; •.·t.::. ::..ic-1 .:1 ( '.: ,.1 ·1t ) 
Firl-. i c; c, .. , .... ::iri'!y ;:,.!·1 il'C'"~:••~~··u· ... .:.·n·r~ o " <l ..... ·~ .:-, ·, 'l r :d J c ~~ , o ·.-: :~:-:. 
in ~,:, :.·L l :, th·.' ;·.·:~l•..;l' c··:1i.~'• '~~ ... :·c1•~jc :·,~. uf :1"..·,•1.:.c · ·,•,_ ... f•rv:•rrtv , ;,: -:, ! 
C' i"OPJ v i:·.:-·: r n:~.:.:,t c •: ; ~' t{r.:.:J : r.1·.-:; r".<: 1' ~i: · ~·~.' ; 'I) l'.Yi t r. ? ~vc 
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• 
. -~.'.:iter 5'J/,Ply :ivai1ablc on o r,iv~n i ~:' . .:1:.icl dcrcnds on 

r ainfall , t l:e nature of the s ol] a11d i·ock~ en<r th~ i9lc.nd I s ci2r. 
ttnd r cl ~tj on t o t he seu. Runoff incrcnsccl hy cj-jst.nl'b.'.ln~c o~ vq~cta ­
t ion nm.I scil 15 li~ely to dec:-c -:sc ;" l'Oun~h::lt.P-1· su:,f•l-: tJ~ . '.i'ncsc 
s t.po;_i es i:1 m,11-;y of tr.c isla1!'~s aru ch .1 !"'fly !n t ll'·; fJ.'.-•n ~.iui l ens 
which llcs en U1c s::i:!.t !-:atcr .~'..!:t n1 .. ~v(• a .1:t bi:.•1-=.i~, ::.c~:1.·~,::: ) . In 
s mall !.nla:i:::G or in i s],.:1Js of er,ro·Js o!" c"'vcr:it•U~ :·1.1 uc;·~i;re this 
l r-ns j_;;; eif-tc.:1 1n a c! c l ~cntr- sL·.·!c oi' cc:,::i ] lb1·:it~1.: ~:r:;c:~1 c,; ;. 11 wit!-1-
s :.a.,d ·r.-ut a j lr.11i.~:l dr:"li'i.. "i..~1!"L'.H'. .. i·, ~! -:•lJ~ or ~he-ft!-•,~ l;}:>'J't. drslruc -
t :;.on by si.l t t.'ncro1rh:-::mt. ( 

Providinr.: fol' t~1a increusinr1 clc11 :-.:v:\fm· ,rn t cr will 
r o<iJ :lr.? not only r,ruc;1t. c;;ut.t-:i:·, i n ut i.. liz :\t.ion l·.l·~•:·:::,i:.cc-ti on of 
c :--it'!.0 11 2. ll~tC:!'.$!~c:.i~ . !kc:.ur.e: ,-; , .. 1.!1<:? c"Jrt.::\int.? c , :•1:~:·.-·as:lnr, de:nei nd 
end t he ~n:J7C":.~~i,:,::0ili·~·; of r::~•. "'.L:".£' ~:ho:?1:: o, !:~'ct !,.~! . .J•:s , it i s 
u-..·ccd t:~r t pr::i7 l:;1cn OJ r?Zd•~ f o1· a t :.:,.r1 lorJ•-·,iJ -:.: ~ i·r- r <. 1'cli:1r s~rvicc 
for j•cjr:fa~l , ~:::'..er l c,-01, , n-t.o:1 01 0-Jti: ~n q u'l-;1ti1 ·i•:; ('s·~d dro:1.:lc~: :1 , 
end sfl ) ir1'l(:1 , w1c!c:i· t he di1·e!.:t t.l! of a co·11. r,::-tu1;-:.. i.:;d:•::,J,1~iz·:.:. . 

!fe•;r·.1 •--,.i:.:s ---- -·-
11 Thc cc.n!jE"r'Jft1cn !'1·0:·rc;,'.l , vihi l e: r.;if't i-1 ,: ···Jtn~ t~e 

tnin~ :-a J. rcsc1.'irCt:ft ,.. l Tr~:nt Tc:•rj t.or, :lir;c 1 ri:,·~ ur.t:) st ~-..·t loi tatio;1 , 
;-r.u::, t p:-o•.•jd:· i" or c··er.t·.1r.l ut1 li1.a-t.i rn of '...t,er.c l 'N,o·~l·l',.•r.~ f or the 
rnnxir•,u•r: b!'t~rr;1., uf .-.J I. the r.ccp).c . 'l'hif> ui'JJ ): s :il'. .: · c;Jose $C!,itiny 
of a l l }J!'C'!'- ·,:,r l!'.: f or c~t')o) t n t1 c-:-i, ~:ncl ~he i~ !.: •..:::;v~." o!' r-ern:i ts only 
af t0r d ot•Jr:·J1i.' t:1.Qi'1 t h1t c,uc:1 cxr,l oitat:il")n ·,-.,jlJ 51, f:1< :Jv be in the 
best ln tcl'•:st c,f 1.hc people . " (f:olt ) 

fl Cl :r, 2:-1 t~ Of f c.,i •:-:•t!~ f OJ i•3 "'1,, p:i.'r llt:. t.i{.·•· .• : C ·:i.. '3 t 0:-1 re~. '".:~::1 
i •:)t1:iCs , :-1:--:U , j •1 ~v:c c,f' ' ... l:!:i ,~ , fi:1"' t:l.:-tcr r.; ·2::,:· ,·•. :·: .vo :-c r:.c~•JC: t:·:u 
f :,ul~)n~· r. c~- • 'fl:-:.!'·' 1!; rclro : ;'.; c:. r,~th·-e f' Cir.:.:-::. -i: :, ,,.1 co::c!i. t-5cr1, 

( 

U:dnc th~s3 tie:<: at: ~r.-.1rvc~ of ::c-e:d , J t'11Jic f(1 ·,•··f·;; ~ho •1lcl be c~t:i.'blish~d 
2!,cl prCJ\"i!'.i:i..c1 1 1 •. _. : ~ 1~0:· tri~11· : •F"': :.:.~r;' •"'! 1, , '~ah . ...: ,/ ~·l,c::!1 f o:ri:-r:t~ fci"l"' ·.:~t-:·r­
con!:e? ·va'l.:lo :, ••r1:l fo•· ·ti·: c~~v ·•J,:-.· .. :.tit or rc: ·c~:\ j:,•; ,. ;r),:,s ;n.d h.:,:1.lic:·afts 
1~ sr.:l!'-<. :ic:::-;t Li!.~ t:1-, j,,1.. tr.: : ;:.·r1u;, or c•:, !.; .. · : ·•· j :,.-i~ ~!lj,~2!·::; rlC,i:' (; ~;·i.:,:r.is-
. 1ng t hn n nny o ti:"l' l.h:-, ·i:. r,)p.~·::. ~ :;;:::id on E,·q~ol'~ of i1.( pr .. cduct!! . 

Cotttc'oJ. of Fjic 

" 'i'ho r,rr:•:1• ... ~::; t r.lr.:)~ h:i.:.: .. ~cJ .1 ... 0 V·. :,:_,:·ir; , vc.:z.ct.:,tjo91 , 
n i1r!l1fc , r,:r.: 1), 1:l \: .i.-:.; ·, ;:,:yi Jc ·· t •:-, .. , ,:~ 1·~ ~c ir1 · r. • th: pc-:ip) .:· o f t !-,c 
'l'r..i :.·:·. T-::·;··~~ ... ~i 1:, t:-. .:-- )r.;';;,! r.: ·i·· ;:i,;\, 'J l, 1.i;"n :r1 · c," ·1 ._,t::.~io:1 . 11 \ '.:0 ·1t) 
F.1r, ... i c. c, .. , .... :~1,~y ;.~, 'iflc ... ~;,s-'r.:· r .:- ·n·c-t: o "' <.1:-:-.: .. : .. ·t:, q r?d J crt, o·:'.: 1 ;-: 

in :J:J:..·t l:, th•.• ;·:··::-, ,;:i• c···:-.~ 1 ··~':.:·.:, • .. jc:,~. c...f :1'.·1·•.:c' ·&r.···. p!',:, ; ,rr l\' , tl:;,! 

c·.--o~).3 'I.,'!:· .;-·: p ·::r~: ,t c· :;!~t~rJ:,:i : r.: .. ·Vi t.·!:1 ':,i: · 1·~~ ·: •n l~1 itr. ? 1vc 
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airendy taken ct~ps to c urb U ,e pr: ct; ce . Conti1tud ~Npitns is will 
be r equired , by rc<;u l ations, by exa•·pJ e an! by education to core 
>1ith thi~ ill. 

·con t rol of G~a~ l11r 

Ov ci·rrn z ir~ ls not at pre~c:it a !Jl'Ohlt:s. Lin ltcd 
numhcr, of cnt.tJ-:- a!':i c,thnr (.!. f'~r- :: tic ~.n il,:i )~\->W.11,.1 l •'! :'l dcr)rab) e 
addi tton t o n"l 1·,c ecC1:10 ;,y fr·1.,1 . dlc-t..1, .. , ~ ::d oth0r c.V·r:~pcd.nt ~. 
recou~i:= of c.11 :1strous c-xr ~rte:;1.'.: c: or t.ro!'.')C' .-!l i r ) i'!r:d! .. c:lfr:·.-ib .... rc , 
o:,v proyos2.1 for c.o:-r-'• rctaJ catt lr 1·n'j~::in~, sh t.11 ) 6 't:!~ry carefully 
exar:·dn'J.-1. Any !",uch c!"lti::-rnri:;e t'~.ou) r! b·:; 1,e1 r-1 U.t~ .. o C":1ly um.l .;:l' nd-:! ­
quatc saf(:t\t~rcls c:s to r o t n tir;,n of pr-.r:t.t.n· ... : End r r n? e; ):-,!1dr. P!'ld 
adherence t ~ a.11 c onservatjc,n ptincip)"!S. 

Cont:,·o l £.[ P~c:tS 

11Control of r e~; t~ u-.at <l, .. ~1r•c d c.~ i1· :1 l.:'tr VCi_'( ta t;on 
or interfere ":i tr tLf' pt'ocluct.1..r•n o" cl'O"J.;!) , o: ·,111ch ere :S!lir~icnl 
to thr.: \: clf:,rt: o" l.u :::an~ a:,d C'tl [• :i· nnl1·.01LJ, r:ui,l t-n nn :intnprr.l 
p<:Tt• of nnv consrrvat1on r:·or·r~"l , 'Fh'!rc.•fr.:r~ cr, .. 1t1 .. 1u1.t1P ~·t1·css . 
should be r):-cl.!d ur.o:1 the "or~ ,t lntic n RH'1 (•!"'lfu·•rie;·::.ut of GUar:'lnt.:inc 
rcwulal·ic,nr.: ;.nd 0 ;1 ef'!'ect.1\'C b~o1o,•1c:.l c c..:it.r01 of tlic. 1·1.an t Af ric nn 
snrd) , t.} 1';! !'·,r1ar1r:s coconut. 't!' e: t)c, n:1c t.~r 1·hi1,•v,;c:: .. of c:1conut beetle. 
Chc:r:1 c nl r,r,rl cult1Jr::l control of the~ •.: t.:1·.:1 olh·::1 · :·-~s t s :;noul d not be 
ovc.:rloc,kcd . rroblt: ~ por citl 'tr/ r.i:~'"' ro<lcn~ 101 \:1 nt.1011:• der.and . 
solut ltJn , In , 1cition , rr:or.1 act.5ve stojp:J !,hou)c1 l·:• t n,:c..:n to cJ1m.inotc 

01, p:·eve-:1-t. t.lic r.pl'o::"'l:l of noxioc ~ \•:,:,-eC!~ \.l.·1-: hr.·.,c.· c.11 ci,Jy caincc.l a 
f oo t!.oltl in t~e 'rrut.t T,:rri tory . J n 1r.an·: c;i::·er, t.~•:s ' i~ht. be done 
by cal'l~• ar. lic::i t1o t'.9 of ef'fcc~ivP h~rbic~.~0~ . . Tln~ t.~ ~7ul~ ~c _t.r:cd 
wlth the lnfesta tion of sensitive brier (~ 01· pos,.1bly uhia,'}_~ ) 

.on Rotn . 11 (llol t) 

£2..lJ.:.£.~"th,n a:1d Uf.:J o f Y:1r1?1 •:? i,o~:_,,..,u 1.:,_~ 

I ncrc:ito of rc.·r11Jnt \c,n , C:cvc:101, .mt c,f r.a r 1no 1nduritr1c:; , 
a :"lc! th" Ml·:''•:it. of Cc.-:~t.1·'Jctivc: o: dou\,tf'uJ ~~t 11~ ::- _v~ ctq ... ,;:~rc , al l c.~n: 
so•il :e: t.o d ,:::·1r.':i"rc- 1·,1~ ) ;,ti.0?1f, to ~·!•,._,ven t. t ::,f,· ... :r •,;-• !'ti. t o ::1J e: .... 1 en 0f r.~1 .. n .. 
f ~od encl o l !.:: i· r et-cu:c 13 n ~nd ir~:'.i_ff('.: l~icir :-fd:,t,~~ ··!Ct: on a ~ust;ir,cd 
y:S L" l d .,l;~~) !i , F'urlt -~1; invc•~: t.1r·.:<:ivn .:md r,t:tio~1 ;\~·L" 11c.r-~1cd t o b:11. ,-· 
abou t. t~1~ e:r.:t:,bl) f"!'.r.c '11.. o_': 11rof) Vil,l e n!'!.d ~1C!"',·':- 11e:t rn:J rjric 1ndu~tr1 cs • 

!!_~rva u_ ..... , of ~la U ve Fl c:--~3 t:1"! :-·, una 

The e:st.c1\,1i.r.l:•1:1t of prc•ri.·rv(Z r11i 1 ~;;.1•1ctunr5cfi for 
n~ti.vc• rJ o1·r\ ?11,1 f~.·1:1:1 , ~t· ·,: c )J .::?S t o i ?' >::.t!>•: r• ":.•1 · ~al ~C"!'"1::; fc:itu !·~:; , 
i n dc.:~ir.i11c bot.}i c:: n1.:c,t :~)t.ic : .:1~i c'JJ~,_n::.J ri , 11'!:. :,nrl on t. '.1" P?C"ll!:C• 

t trnt. 0111·. !n 5UC'li O :- <, n•F•l' c:,:1 r!, ·r·i r,•L)r, t-; ·:•('i.•: l°'f lll'('!'.'(·l'V~d ; ,~,d 
t hc:i r c~ ·~.r:1,;trr~!,i~cs tl.! 1r\ l i 1nUr·li tr1 (•~l -r !'-\' r:-\,.;, .;11cl U:r• cn,,i1·c,n.-. 
1'"'1'..·nl t,,, f,.1)1·: r· ~- t, .· ··~:!.C:~ . 'it,.· nr:·1•·· : 1

~, -.~''.· • r·.· • •;~;(.1:· t. of e~•.: 
r ronle ~:'"c·•J•l ~~· ,;·~1,.;-\t t• !'•~:.: -~: : .:1 r.,4-...: ci"t!,... i ,.1·: •, ,. :·:•!• , ':te h.;::-t ::, 1·:,-
~f ;.o~ l .:. ·!•: :-.. ·t C' • .. :.l :-1 nt;Jc.:.: i;1 t Lis ri,:.1!l·r.t,cr•• t~ i: 1 · ·t•l of 0•1 C.irl~t <.t.•:1 
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• 
eody t aken step~ t o curb t he prccL! ce . Conti 1n:d c:>1phas i s >< i ll 
r equired , by r c,:u l atlons , by exn .. pJ e anJ by educati on t o cor o 

t h thiD i ll . 

nt.rol o f G~nc:Jnr 

Ovcr r.razin~ l s not at p,·esc:i t ~ 1,rc,hl t'" - Lir:itcd 
rnhc r !.t of c~t 1c a;:i othr-r <! c-: r !.•1..ie :..nir •:-t ) !'k..W•WJ1'1 t ,12- ,1 ~c!':i r ab) e 
d it).on t o native eci:-no:-.y frt". diC't:11 .. , ::id o t h"r ~t.'.·.r: , 'Joi.nt~ . 
cau~e o f tlis:1s t.rous cxr i::r'ic~.::c: o f tror,-.i e::l :i r; ) ,-:r.C:~; c:l~r:wherc , 
Y r1rorose. l f or c..o~ ... ,.rciaJ c at!,l<' l'ri'j!",)nf' sht.:u l c~ t_; ~ry carefu l l y 
a .. jn~.-:1 . An'J $U<.:h c!'l;t1.:~rnrJn~ t; ~·.quJ 1! b :.• 1.e l rrilt.1..td 0:1ly und ~r adtJ -

. :itc safl·;~i.tards r:s t o r otnti0n of n~stu1·e c:nC rrn oc.: J ::?1r1f-i ~!l<l 
he r encc t. -;i, a1) conser vnt:ic:, pdncipJ cn . ·· 

nt.!·ol 9!:_ ~~ 
"Cont rol of c.es t~ that d i· ·.cir· c dc r. il· :1 l:'lc v c1•c tn t :l on 

· -intcr f e:re witr' t hf' p i-oduct.t,.,n o" cr o1,,~ , or ,il ich ere itd.1~ical 
o the \: c1 f~rc; or liu:1nn::i a:1d 0t l .:·1~ nnir--. .i1ti , r:u:.t t'~ nn j nt~?rc!l 
i::rt- o f mw c0ns£'rva. t. 1.cn r:o~·r~:, . Tr'.~,~c..-fcr~ c r, .. 1t:'. .. 1111.n1" t·t1·css 
houl d be r 1 :-c0d uy.-on the <'or :--,1 l n tj c-n nwi ~-nfu·.•r~;-.".1,t of quc:rant1 nc 
c ru1a t 1c-,nr: : <.n~ on er!'ect.1 \·c b~o1o,•!cr. l c c.,:1tr0) of U ,i:. f')an t ,\ fric .i.n 
nnD t t.l,~ !' :-i r 1nnr.s coc,:-,nut t-!'ct ) c., n:1d the· !'hi1i·,~t:"o~· cc-, Conut be~tl o . 
hc:nJ c r. l tnd cul t 1Jr::l c ont~·.:, l of thc~c ;:;r(i ot.h~:l' r•.:s ts !.lhoul d not be 
v c: r l ool~cd , rrobl(..: .s potNl 'tr/ h::cvv rode n t ro• u1nt.1m.~, der:and 
olu'l1 on . In ~ 1Cition , rr.orc a c t 5,:e s l t:i)J ~houjri l·:· t n::i.;n t o c) irninntc 

pr p ~·eve::--it. t.l ic s rn:1:! of no:d.oc~ \:,:-cC~ ti, .·1, .. h:.ve: t.11c~·~:,. (:i\ inc::<l a 
foot !:ol d fo t ~e ':'n1~ t 1'i: r r itory . Jn 1r.a11·; ca,,er , th's , i?,ht. be done 
py c ~rl ~· Df'pl ica t 101~s of c f f c:ctiVC': !-1<::rbi cirJr.::; . Th):; ~! ,:,ul d be: tri ed 
•j th the 1nfns t ntion of s "nsi t i vc br i er {:-'.i1~0s:: or ro"'i;ibl y Shr .?.nkia ) 

on Rotn ." (llc,lt ) - -- - - --

I ncrc~,sc of !·t~r11 ) rd. _l c,n , C:c~:c l o! .! ::n t of r.a r ino 1!1dur. t r i cf; , 
a:-1~ th1! nd·t_'·!'l t of o,..- :;truc ti,v0 O?' don~it .. rn ) 1-:eit!1r. : :-. c,<' cc.1µture , all con­
s p·Lr E: t o d.:::-·m~.il'C' t· 1~1 r1tiori~. to r ::.\.'vcr t \::1.!,\. :J~!· .:"!;, i ci·..:nJ oticn c-f r::::..r!ne 
f ood wncl o i.L:: l' l' t-f:CU '!" CIJ~ i1nd i n ::1J1·.:: t~1ci l' ~ c.1,)':'\tl ~: -,! t~v · ()il D, f.\1$1...~ir,ed 
y ic11 Lv~d!i , F'ur Lr---v· invc-~: Ur·:<~cm ,1 :1d c,ctio:1 :: ~• ~ r1C.'="'~1cd t o b~ii. f-' 
al.lou t. th!: (: $ t Mb11::-:-.~.cnl, o~': prof) tril ,l e nr.,J :'JC!" .. '.:' !1(' ' :t !1:ftl'i nc i m.ht!ii.r1cs . 

Pr ~_rvrt.!,:;i.~. o f ~lath1 t i 1''1o:· :i t _:1'"! Y,.una 

Thl' c stc1\•l '\ :;l ·:!:lt of prc·rl-"1'\' •:·!:: .:i1i1 ~;;1:,ct.u:'!.·Scf. f o1· 
n" t ivc• _rJ cffM ;:vl-f;·J:1:i , r,! ; •,:c:l J af. l o r1·•:~-e1•:r: •·1,•1 · \•:1 l sc"'!"1-.:c fcrlt\trt!; , 
i s d c~Jr:1/' l c \ .r;V, c~ ;v.;- -,l!~;t1c r.:-:ri c•;)t.11!:,J r i{'11 i'"i :: n1vl on t '.v:! rr0,.1::d 
'lhnt. 01,1 ·. !n 5uch a :~:1n•F··1· C<1!'\ r!1•r •:1-,• ~.)'"· ! 1 •:•r-'\•:. l°' ".. nrc::c•rv~d :1:1d 
t hc:ir c! ·~. r;,~t--r:~•it:~ an<l 1 , l riUr-11 tri , .~~ ·1· ~1· ~i;.;, ~ncl 1..1.r· cn·dl'onn 

~;~~,1t~:~),r; ~~t~:,'.):~\ ,.'.'.,::'.i:'t,· ~;.~~;~; ~,-. ;: , .: ''\~'.'. t ~~.e \: :t(· l';,' 

of r, (1:e. 'l .-:.·!•::. :i c· • .. ~l ~ ni1)<•~: 1:, t,~,is r ji:.!cl 'r.hc·/:~ V·-: 1 •·c•1 of o.•1 c.:;r l ~/ c.. 1..:l 

• • 
v ir,or ous pro~rar unleGs i rrc pn r :~'.>l e l eir.!icS are: t o l~c i ucurrcd . 
The r~ssibjliJ .. y of providin ~- of.,f:n se3sons f or t he- t.,r:lng o f certa in 
wi l <ll lfc sr,,::-c1 '"·5 r-.ay b::: c r;n!-:!dr;7"C''l "t:h~n the pt•cr. c rv'lt~o;, sccir.S 
11 sDur~d ~,:d sufficlcnt d at.a on h~olt s a,·e ava il nhl e . 

WH.h \.ho prcse rvat1 01 o f nat.lvc srce;cs sltou :!.d r,o an 
acr1 c-Jl t"J!'~•l p:•or-t .":1 for th,.. 1 "':prvvcr i:!-:t of there f'l)~cl ~$ ~s ,,;ell a~ 
a C;\ rcfulj y r t,"''lj ,,t,:d i;"1tr ct:·,~t.i0t1 a:·.-1 ir.nrovc•:,~·:--,L ~f sr.,ccics of 
plant'J r:-:d a··d:·•') · .. ~ f r c-:-, ~!··i;J-,r C'!"t''!ro!:·-.::;1ts . ~>-i-~I:~:- ~in att.it 1Jde of 
J~;~~.'! !.•~:..:~ :ic:r one: of cc ·:~!.° "'ic :)rc-,h1.!"i1..1on ~dlJ. ~uff'icc . 
\:b:•l: of fc,:•i~: :· c>.r£:r lr.,~•ri:. :st;., :..~o:\:S of the j3:"1ar.~.:;c ,:i}l f!.l n ~i~h a 
s turt.1r; (. r,)::<:-1t r.:1d this •,;CJrf'. ~-!~o·i.1 l c.l bi: rt', ;i cUv o:1~ ~-t :it tho cr:r) i :-·~ t 
pozs i !1Jo 1 .. c; -·:,t. t.o zvo1.C. f'.!!' .h.n· l oss C> f co.1ti:~1: jty . 

Ar N,s no~i r:ov £:;~' .d b1: ril:;:i.r.doa~d ron<l::, ~1. r !1t!·ios , 
paved t"iO'lf ir:~ l:1\1': \:aru\~C.:.!fC r.r.,;"':f.) :\1":d qu~.!T)Cf. arc· a11 nr-rdc.:! y: 11..hin th,:? 
f orLs,..e-:i·f:e f',:··.:.:~ fc:.- E1;-r:ic,".-:}t\ff' . To l-)••r,'1k u:1 lL~.sc: c:re:-,s b'i h ... :'i,':'/ 
rr,a :h1nt.r ·,• -.,,,,11-i ro1h~pi:; b:: p;nr.~\\tti.:·::.l·: v,:: :1!r.i •:-:" . ,·.,~ al 'lcrr."\~1·:c 
mcthc ; jz; to blrir"... h~)r!3 a t. :c1vor:i:Ojc- ro·i.:1t::;, nl-:~1t sci.t.::i.h::.c tree 
sp~c1 .!s :i!1 r.:•:1~:~s, .-.r:d t h0 J.i.:~ . T.-tc !Jrc,.--:•,:,1 ce1:1.-: he;?. ri.c-,; - :- '. "J'.r !.r.3 
one l"i.J.t prc::ir.,10:1 rh(•'Jld be n.a"ie for slBrt.ir2:, :t'l rd. ~i:-1.:!ctcd ;,oinls , 

"Af '!.'.? r t h~ rcscr\•at icn of tpr,ropri~te:: f ori:-.c r Janr1-:1c:sc 
l ands , or 13:-i.ds 0:1 1Jnjn·:1:ibi ".,,:id i slr::--1'1s I a:=: fore~ t p~·!:.:.:c rves , 1.c r!' i ­
torial p~sr~s, ~r:tl ~-::.Jcn ife s:inctuil'iC!t. , r.,\\c h l;,nri unUoubtcdlv ·,lill 
r c:-1:iin u:1~1'1c1tt.c-d 'J 11t. l ni:-c·<!.:,.1 f nr -r ~;f.cttl c~ .. e:it :.cl·:·--:i:.!~ o~· o~th,.r 
t y ·;c:; of r, :-iti·;i:• o~c•.:.!J~:!1CJ' • Such l an·-~ rhcnl:i hr:: 1.·.1,:.r·(•:l un~~C!'" c!efjni'le 
p1,~:15 to p-:-,.;:vcnt. c:C>spoilation b~· fj !•~ , u!'lr.uthcri?• ·l ti·:-.l.e-r cut.t1nf , 
so.!. ) e:1·o~icn , n:r1 :::o on. I n no cri~,: s!~-:-,uJ:l ro·,..;; :·: :·:.ni }and t-~ 
2-!- ~irr. : ·1 fc:· ;,:·~•:;.t~ C>r cJ.~n u~c urJ ~!:s ] ::ind C~!"e·-~! 1~+." j rrve:;ti~at1 ons 

~:~~,.-~:'.~\~ i~;'.} ;:i;u;~ ~~ :~t::.~1 ~~ :'.~~i~~ \:~ ['.,~; ~;.:) · dci~~~~t'.~~ ' t ~~ t 
such }t!!,d ·,:ouJci r.ot Ue:tt:·r ~-::-rvc t~io li:.inr--~,..,.-r:"'! :11·., .. 1 .... :, t, o f t.hc 11·u f; 'L 
'l'c !"r j i.{!'Y c1~ tr;1~·ito1·:lt:l f c:~.'jt , p,:~~- t • .. ,i1r: ·:urc s;1:1ci.u~ r y , or as 
~or,:':' c.. t::,;-~• }''JhJ ic: rcsc-r·, ation . 11 (rio l ·\'.. J 



• • 
orous pror.;ror. unl c!Js i rrcpar·nbl e l c ~~cs a re: to 1-.c i ucurrcd . 

p TC>!;S1b5li~ ... y of providir1!· op£;n se~son~ f or tho t.1i~l11g of c erl..n in 
,n lfe sr,~c1 r•s r-.a:1 bo c r;:n ~: !.d'3':"'C'd -..:h~n tho p1·c!:C l'V~t)0n sccrr.s 

:mr~d nr~d sufficjcnt d ata on habit; m:l" avai J nb] e , 

Wl. t h Uw preservatio·1 of na\.l vc speci es ~hould r,o an 
r1 c·1lt"J;:1l p~·oi:::N:m fc., r th'.:' 1.,:prc.Ncrr:n t o f these r.p.?cjcs c:s well a::; 
cr1rcfuli:, r ~r'1}.-dr:d i':"i-::. r c--:·.•~ti f'J .-, n:.'l :ir:provc,, ~•i ,t, of sr.ieci cs of 
ant :3 l.:1d ;i:-:j:•'.'1 -L: f r c-;·1 ~i--1lJ.r,r ('~1"ir0:-:·~ e: :1ts. ~-'. r,i\,l;C:' •m attiti1de of 

t:
!cs~, fr-1.-•o ;,co· o;oc of cc::-·:. ,t~ :>rc,ht~itlon ·,,ill. suf'ricc . 
::i:"Of j..-c,:°·~:. :• a>.f'=:rir-:cnt st::.·:..~v:a:; of the ju~an~:,c '.:ill f~n:i sh a 
urt:tLG µ.::::1t. t.:1d this · .. or;~ :..·!:nul cl b~ rt"rJCUY~d ~:i .'.lt ~he cr:r l i ~: t 
ssi!ljc. 1 .. c:·~: 1t. to ~vo1.c! fu:· ~r1:·r l oss c.if cc,.1t.i:~\: .ity . 

Are;is TI'>':t cov~r .~·l bv nl;r1 ndc:1:d ron.:!~•, t111· ~•t!·ios , 
vet! 1'0·1:.i:~~ a1y: ,:an::l~C!fC ,.ri: ... ~, nr.d qu:.?-rier. tff<i all n,:-cde.:! ·,dthin tho 
r cs::>t: .j"f; c f',r· . .:;~ fr:: r,rri c,.:J.tnn: . lo n••r,ik u: 1 U .c- so !3Ter,s b·, h..,.:'=\ ·,r:-1 

a:::hh:i::.r-,. •,,: <\'Jl1 ri.:-!h2nr. 'o:: nn-,h1 \\iU.: ·:e l·: ,--,: t :n~iv~ . /.1~ :\)tc~·n1"t.i·:o 
cthc~ j::; tc, bl:i~~ h~),:s at' :-c1vor.:1'.,jc ro-j,:1t~, pJ-::1t. scit:ih::.c 'cr£c 
p~c ~.?s 1!1 c:·:1~:~s , ,.r:d 1h!'• li.::: . T7lc uro:-::·, :11 <.:c111,: he,; a r-lc-1:-;-:-,·.1!.r.~ 
ne b·..1t prv·:i:-10:1 r hc: .. 'Jld be n.a•le for slal·c.in:, :H. ;d. !."i:-)octt1d ~oinls . 

"Af ~,z r t hi; r cS!:''!'\'atic;n of t. ppropri a t c.: f c,r:r.cr J apti!'lcsc 
~ands , or ) 3:,d:s o:l 1.1njn':1:"bit{"tl i sln:vis , as fo1 ·e::--t p··c..~· c rves , t cr;i ­

r ia l po.rk~ , m~d ~-:-.:.Jcll)fe f;-,nc 1 u1r'ier. , r,,\1Ch l:1?1ri un•jot1hl~dly ·,dl l 
·c:-i~in UrtHl°1ottc-"1 'J'l'Li l n-:·c•·!~rl f nl' r~r.cttlc,:c:rt ncl·:·-:1

.~::; o-r· oth -:r 
y;c~ of 11:,ti ·l•:· or:c1.:.; .ncJ . 5uch l an·.! !:'.icul:l be 1.: •. 1:;q•d un~!c!"' de.f:inite 

pl:ins t o p~·l:!vt.mt. C:c-spoi l a t.ion b~ · fj:•~ , u:1cmthcri:••.·1 t i::-,lc·r cuttii!f , 
so l ) e: rosicn , c:fi ro on . I n no c;:r~ s~:".'iuJ-:l ro·:c::·: :·:. nt lan!:l t-!:: 
2.~5irr. : "l fc:.· ri:-1•.,z.'\.!? or cJ.l!n u;,c ur1]:.i :=:r. ] Mnd c~' !'C'.~i li t." :i l'\V!?::t:i.c;ations 
h-3vc ~?:o·::--: ;~.,~ } : .. ;d to C'-;.• !"1.d t-~d to th'J u!::..:•G p:i 0:··:,. i:--i: . Forco·:e!' , !".O 
r o· ... er-:"!'.',,;::,t J~t;rl !':, ".)\l l d lC' ~1}isn:1 1.!;f. •::-1ti~ .tt th~ tc··r. dct.cr:-:i ;~. c ·J u~,t 
s uc~1 J ;ir.ci ~:ouJci r.c,t. Uct:1.::-r ~ -:'V !C t.~:u l~:1~~"',,,.-•r:-: !n' .. , .. , ;,,:,1.. of 1..':1c 7rus 1.. 
'l'crr l i..{1':'Y ?t. t _~ l! ' itor:i~;J. f c;C,j"1,, , rr.::· t ... ,nrniro s:1!l(i.u-:?ry , or a:; 
::. or.·. l=J o t!:c,:· t-'"Jhl ic: rc~cr·, a Uon . 11 ( riol ·i:. J 

11 ~·/hi 19 no t a n:d..,ur·n l !''- t:.:ou rtc , thc:r t.. li\'C a r cha.:c1 o r~i cal 
r mr,;dns oi rrc:1~ 1· (:r.• •n:1) L:~d !iC'lcnt.- r1c i:-itri•c!,t i:, ' 1·u~t 'l'crritcy 
t h:,t r:~r:t. :-.,) t ~-:: Jc,s'; to t.!.<: ·.•:or )r! 1. :1 r- ~·:·· :·t.1 ~:1'; t·., .ful•.1ro r.c:-:(•l'~-

;~.~:~·f r. ~f ! -~•:~~l\~~.; ~ :-~:·:~ :i ",\: ~::-;~t :,~:.tt•~:r t;- ~,. ( r:~~;:. ~·;7 .: . ;/\ ,~'.:.,~~:.~~ 'l' t°. i 5 
rwv .. j •;~: C-: · [•;:r:v :·,~-: ~;,,:;·i :.,,· ·.1•,r;ir;-,r,t~· I V ···t ~-ti•: " l"' ·, •. ·~]f1"'jc.:i) r 01:·.: -

~:::~;; :,~;·;;,._\_fl;-'.: .. ~~)~\;•;"~;~·•:-~~;/~ t r~/\'t' ::.; ':!~'~}\ :c:;~~::'•ic-· 
he;:-: : -. :· , L: ·,·='I·,;::':.,:~ tr.Yt · ~:.t·t '... L r:·. t.~.~- ,_ .,, :: ,~:: .: .. :·-!:· .l 
,dt..h t i:··, {.)·"'·"':ic::1J~ ;•.·' ~!. ,;.' n:.:::c•!i :', fc,r -l_i-,:, : .~1·efuli~1 &::pJ.rd:~r-J . 

• • • 
Thcr~ nftcr onl y occas i qnal ~up-01·,ldon l,y the CivH /, dlnin l s tra Lion 

Uni t s should l;e ncces.sary . '' (llol t) 

Prohiblt.lort ££ ~ ~:!. 

The ruttricUo:, of fhr>rm:, l o a l q;l'.Jr.,atc ue.e by 
r er.ul:irl y con:ti 1. ·.rt.cd 11uh1 i c r,;1 ft•t·: n::t.::~r:1c:t i s ('!' -:··· ~J y to be desired . 
Thl:'re 1s no nc'3~ for posnc ::r- 10n c,f' f 1···i:,,;:,(1:~ for e,(•·.-..:r;, l p~·c,lcc t i on 
s1 ncc tr.ere :lTC no prc.d . .::.tor:,• a:,1 r: ··l t, of !d ('!1~ f:i c ; :-1c.:·, c·nO it ap;-enrs 
ou1t,; \:n·,:i ::ic t!.at a r cl,,ti\·t:l·: i11': ~ . .i t1..vc: !;.:-o?l~ r,ht,1.1lC b::? µrovide d 
~ !.t:ih =:,u::h a 1r.:.dc:-:--i r:etins of scJ.f - ft:~trr ·~ ~ .. :iC!t, 'fhC' prcscr:t1t:ion of 
v ar1..>\!S c-:-.L.:i:-: \c b1rch.1 anG ot':tr- ·:- ;.n:'. r•'llt.' W!')Ulcl bEt f~ r ri•or-c j nzur cd 1.f 
f lrcarras c. -:.'J. ltl be restrict!" f r on c•c:ni::1 ril U!>~ . 

Ther e i s vcr / u .--;•cnt nr;r~<~ f or t cch:.:5 c~ l infor;·.3. t :\ on 
on t he r cl:.ti0ns':1:\p of lhc ·, :::"'ic1J~ r e :10'.!i'Cc:; that c:r\.•.:;· i nto t he 
cont9:•v;;:+.ion !.> .i.cl·.:.1,"9 . Infc-:-r::i.ti or1 1G n i: c.cl~d 'tot!: c·$ i.o c.l1t;~.ribution 
end qu r: nt:l t:\., s of' var lo~s ;1::-ource!i ... :1d a):,o ~s to Li1·.· i."1~1.-r-re~_at.ion~hi.p::; 
llnd r..::-:-,ltc~ uit. rotr :1tiaJ.~ .:..:.,,s . 'l)-;Qro 1.~ ri ')frti fo:· 1. rar.~l:\t1nr unc~ r.:nY.:i.l!:,"; 
avn:lJ ::.blo t h:- ? IJ·~,1,;, lt~ of .. 1c~ ~,n"JZ& rt: sr;o,r:1 H!i i: e l1 U!~ aced for pro1:pt 
pub) icr.tion , r1U di5~;ribut.~;"1 of !'11:,1::.: ,gs < t: the-:,· ,:r~ co:,·.:1

~ led . :'ht: 
studies sl1 -,ul tl inr.lL.dc nnUvc cu!>to::.~ , l:!!: , lH!('t•~ , nnJ ntt·v\:..1tlc:J :i. f the 
Trust Tet :-i to:i ··-.· off lcia l s t.r~ effcc:tj v·:.:ly to ca:~1-j· C't: t. U!.a c~l turr1

l 
mand:d.-=s 1r~j ·~,:.;~d on t he; r, . F. , C. Hol t. h M,; c,\1.tli nl·d t

1
YJ ~·c, nscds i n 

crcatcr dc tcil . 

"All.he-u gh st.:!t~<l l ~n'.:.. , t h~ e:cit1 c;-it:icn of the i~cHc~:K•Ut; 
pecip1 c: jn th~ objcctivc·s, r:-1? 1ciplcs , ~nd r:-,·,ctic .:·: r1 f r csc,u:-ce con­
serva tio:l i~• t}:D -~ c r y c!.·1.::-: of t!1~ c::1tiriJ co:.: •. r-.-,,-t.;Jr1;1 J ~·o~·:·i:r: . I t jc 
ct on~<.; u ~e nof.t yi·'::.11 , .~.; t. c, :" th,:, 11!.'l.':'=',ri::1 ;::;:i t'. :·.L-~t dif!').cul t of 
ncco:' ;'lir~: 1ent . It :i.G c::z~· ·YU.c.1 )2:,• l c..:,r1, r r.:·,.•..:• in •v;: .. ? f,,.nci 1·crri tor-.,·-

~;t~,1;:o~,c~~~;t,T~~~ ~il ,::~~.--~c::~~~~;.,, ~;:'f1 '\_:~~ ~~--~_;,;·r. C ;··~;'.~ ' f ~~~(,t~ 
i nsln,.

1
~•.,.:. jc,1: , t! i".! e;:ecu t let. t ,f l~c.: 1,1c:•:·1•, ... : .. , '.L ·.•1 .. :• t i1:: d:.not':1 pc·r.se:·:~r(,11(:U 

of f::V t ·-: ..... , 1:c.-1 .'~ !..' l' of the st "- ... f' rncl the. ch.1:··.;:;~ J <1's~l•l•-- coorJination of 
ever:, 'i'rus t Tc·rri i.m•·t ~ct~ \'1 t.·1 . 

11 (H0J t ) 

: " "''! ' • • ' •·/ !''!":. ··s t G, r:,-.1 t: 
, ~, -:.irJ' c !' ' .. !.c : . c .' ~·1c-



• •• 
Thereafter only occe.s i oha l su])~l'vldon l.,y the Civll /,drnini s tra tion 

.' Un1 t s should be ncces..~ary . " (Holt ) 

Pl'ollibltlori of~:'. 

Tho r c'strictio:1 of f11 ·r ,nnt; 'lo a l q;ith1ntc use by 
rer.ularly c onc.ti1.·.,tcd puhl·ic r;,fc.t 1 ~, .~~cl~,, ls [':·,,.tl:1 to be desired . 
Th~re 1s no r,c~d for l'.JOSS!:. ~!' h>!'l c,r f') ···u~•·i:c for (".\-.:.~t•nl p~•c,lection 
si nc e there :ire no prc.d ~tor~.· a :,1r. ·· 1 i of iii [!l~ f:i r :.. :1c,:-· , Mid it ap;,eti?'S 
ou1tn crf,:is e t~wt. a r cl,itivi::l·: p1·~;.J ti.ve r:-u~l~ r,lwulU b~ p~·ovided 
,,;!. i:.h ::,u::h e 11.:.dc:--n r1ei1ns of scJ.f- fL:~trr·~J .. Jc!'1, Thr prc.3cl":~1tion of 
v ar~..>us c':',:.: ~:~1. c bin!o rinG ot:1~:.-- r.n~ r.-\lt' .,.::iul<l be f; •r 1.-:0, .. c i n~ur ed if 
firc;arrns c. -:ul c.l b e r cstric'\.c fro r,1 r• c:ni::rf\) u:,i:: . 

Tcc-h,ical I nfo!1"1&t.i.rm E..0. ~£._S~~!! 
Ther e is ycr.1 u.--;:cnt n r;r~c~ fo!' t £ch:Jc;: l info?'i '.3 tio!'l 

on t he r cJ.:.t.i0r,z:1ip of the ·; : ·.:·icu~: 1·esci"Jl'Cc:; that c::Yl •.: •· into the 
ccmr:):•v,, +.ion tJ:i..ct•.:i. .. e . Infc-:-r.1tior, iG n-,;:cC:.-=d toll; c·~· to cl:i ~;~ribution 
end ~uc?1t.1 ti.:-S of varlot!S :-~rourceLJ t.:1d i1 J r;o t.3 to \.ii•.• 1"1'~~r- re:-.nt1o:i~h1.p:; 
tmcl r..:·nlcc•:· . uii rote:1tia15::>•s . '11-:i:irc: 1.::; ri ~H~ fo: · t!'":,ri:;lr,t5r~r a~1d r:nl-: ~11:; 
av ni)::.blc 1.:

1
:, ! ...:~ult:.. of ,1c ... ~,11-::!i~ rt-: sr.:0;1 f11 Hn \:elj. o:, :1eetl for pro:;pt 

pubJicr,tio!l ~nl.i clis~ribut~,:·1 of f:i1 .1.::..:ig5, ~; tht-:; :.;re co:,·.: 1~1cd . :'ht: 
stuC.ies sh -,u l t1 inr:ludc nat5vc cut to::.~: > 1 <'!:1, ~wt£·S , nn.l Rtl ·l tudcs 1f the 
Trust Te tri to:i--: offlc1.llls ~rz cffcctjv-::ly to ca:"1:,· o...:1.. 1-l~~ c~ltu1·<

1
l 

manC::1.-::s 1r·1·,,c~d on t hct,, . E. G. Holt h~~ c,t~t.lin(•d t !~,.:t'~ nee:d~ in 

crcatcr clctcil . 

Cons-::·!"V~ t i0:,1 !!!·J\!cc\t1c-i1 of th · Nati" ,:,· fc·or;l£f 

"Alt.he-ugh st~tt..:cl l ~s'.:. , t he e: tit1 c:1t-.icn of the 1:~c!5.ee::·1cus 
pet'p1 c in the ol>jcctives , r:-~ 1,c1:'1Ci= , rr.:1 rr:•::-c tic •:·~ 1

) f rc:5vu:-ce con­
ser·,1atil'J!l i :· tt'.r:! -~ c 1·y c !.·1.:~-: of t!~:.- c:!1t:lr ~ co: .: -. !··:::·~ .. -J 0:1 1 ,:•o ~·:·'.'i:11 . I t 1 o 
ot. on~ c: t he no$t yi·'::Jl ; ~ . ..-t c1: .. th e-- p-:.·0 ·.r~~1 ;i'..:i t l. : :;....· l dif:'5.cul'l of 

:~~ti:t;~i;~:~,.1';,~~t~ ,_;~~;:·.~;t~~!~:.~!i:~) ~~;/i}~}i:i: }t~:~~:~;t~t.~ 
1 ns l ru::· '.:.1 c.,1:·, t.~1•~ c:-:ec~1 t 5c t . t,f the i,i·c-:.r,"':-; ,J_ ·.•: 1

'.· ti i:: chnot-:: 1 p t• r .se:•:~ri,11(:U 
of evc·rJ 1:e:I.t!.•r of th~ str-,rf r:1<\ the clt1::- ·1::t 1<•'f.~1,J,.. coorJination of 
ever:1 'lrus t Tcr-ri'\.01•y act~v1t·,. " {Ho)t. ) 

( l) ·i-:.~~;1--;-;~··~~-.:.--~.~ ··, C- ~-~;;. -~.J ,::~ ;·,-;.-
f c,~·. '.: J' :t~;•·· Cr,:-. ~. ·. ·. •.:.n1.' '., :"'r- 1; .• 
I s1c.n•1,·,, ('.>·l "°'"" ~·, ,.·.1t )S•c,(I) 

• 
Or. Ernat S. Reese 
Deparwent of Zoolou 
lidaonson llall 
University of llawaii 
2538 The Mall 
llonolulu, llewaU 96122 

Dear Dr. RffH: 

• 
Jan. 6, 1971 
Serial: 1.5815<1 
File:178.77.0 

our Just a note to let you"- that we an lootin, fonward toy 
visit in April, for approldaately two WMka. I feel that Pet 
Wilson, Chief of Marin• lleaourcea u well u personnel f~ th 
~!arianls District Adainistration should be involved at 1 .. t 

er 
• 

AYO of th• tiae, therefore, could you a.lvhe .. as to the datff i 
Thia will alao be MCeaaary for the preparation of nillbur­
aan-ts , rooe nNrvationa, trauportatiOJI requeau etc. 

t 

It aay be possible to include one of your udatanta; althoua h 
is not fin, we should have his nae. 

There will be personnel avaiUble to udst you at all tiaea in 
of your work here. 

n;;;;;t;,d 
a - r, p 

!!OV"f!Nt, ] 

HC 
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XO 
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EO 

Fl 

HS .. 
PERS 

•• 
RO 

TC 

SC 

AUO 
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MGT 
• . r.o . 

ecON• -~" 
L ... 0 j 'lVAi 

TRAN 
. 

COMM 
•,.rr, • 

PIO 

coo , ... , 
7".:, ' l 

Aa soon u we have received the above inforution we will nu liJ9 
the necessary paper work. 

Nonian P. Knott 
Chief, Kranch of Land Resources 

cc : lf),Jlan X. Zachary 
Pawl Dennis 
Peter Nilson 
Hanny Sproat 
Dwight lliene 
Francisco C. A.da 
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•• 
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• 
or. ernat s. Rees• 
Departaent of Zoolo&Y 
Edllonson llall 
Univerdty of llawaU 
2531 The Mall 
Honolulu, Hawaii 96122 

Dear Dr. RffH : 

• 
Jan. 6, 1971 
Serial : LS81S4 
File :178.77,0 

HC 
OHC 
XO 

AG 
EO 
Fl 

PEAS .. 
AO 
TC 

Juat a note to let you ~ that we are lookilli foreward to your1-
st
cc...--------1-­

vbit in April, for approd.aately two Wffh, I feel that Peter 1-•:::u-=.o____. _ _.__ 
wu-. Chief of Marine RHourCH u well u per•onn•l frca th• l-'-'PPc..:•:._-1--1---­
Mariuab Dbtrict Adainbtration ahould be inYOlYecl at lNSt pa,n •. ;c." .,G'"'T"-1----4-
of tha ti.a•, therefore, could you aclvhe .. u to th• clatH invo,W,cillONlh-l--l-.,~1,,-,., 
Thh will al-b• MCffl&ry for the preparation of raiabur-tl-"'L,..."'o"-I- -AH'LIIl'J.l-A1i 
aa~t•, - reservatiou , tranaportatio11 requHta etc. TA,.. 

"'"" It aay be poadbl• to lJlclucl• one of your uaistanta ; altbouah d•.,f.=""~ ,--.-..t--
h DOt fin we aboul4 have hh -• PIO 

There vlll be pfflOftftel avail'1>1• to usist you at all tiae• in ~~nc,
0
,r
0
- t--il---­

of your work hare, 

Al aoon u ve have received th• above infonation we will finali .. 
the HCHHry paper work. 1--- 5,-cN'",-r-u-•E------..-

No...an P. Knott 
Chief, llranch of Land Resource• 

cc: ~ X. Zachary 
PIIUl Dennb 
Pater Wilson 
llanny Sproat 
lhlight llieu 
Pranci1co C. Ada 
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Thru : 
Director of ?leaourccs anJ Devel /p;uent 
Chi e f , Division of Lands & Surveys 

Ch i e f , Br1111ch of Land Resources 

• 

,le ue attachin& hereto for your inforllUl tion (I ) a propo•al for 
coconut crab aanagc,.cmt ( 2) " letter f- llr . trn•t S .• ncese 
of the University of Hawaii and (3) a copy of our reply to his 
letter. 

Invlew of the rather depleteJ st4tus of t he crnb popu l ation on 
Saip31l, it will probably b e necossary for so•u, of the field · 
work to be done on Tinian , Rota and Aglncan I s lands. The total 
cost 1nvol ved can bo borne<. wl thin the bud11ot o f t his Branch. I 
would propose t hat , upon Or. Reese's arrival 11e ha:vo a brief 
f uil.4rization t>ectin& with nppropriate pers onnel fJ'OIR lleadquar 
and the District. After he has c0111,l eted his fie l d work we 
should have a mcctin4 to develop in all detail possib l e an 
action pro&ram . I fee l thn if a t a ll poss! hle Pctor wi1son 
sholld be in nttentlnuco at this sedion. 

No...an P. l()lott 

At taclllOents: a/ s 

cc : r rllJlcisco C. Ada 
Peter I/Uson 
llanny Spront 
1Jwi ¥ht lll ene 
I saac Ikehara 
Or . Robert foncs 

.,,, ,/ 
"7'NL 
N m!rtT': rep 
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Thru : 
Di rector of l!eeourccs anJ Devol .fpn,ent 
Chief, Division of Lands & Surveys 

Chief , llranch of Land Reaourccs 

Coconut Crah llanag~t 

• 

lie are a ttachin,: heroto for your infonnation (I) a propos a l for 
coconut crab .. na11l'l'lont ( 2) a letter f- !Jr . f. rns·t S. lleose 
of the University of Hawaii and (3) a co ,y of our rep l y to his 
letter. 

Inview of the rather depleteJ stAtus of the cral, popul ation on 
Saip@ , it will probably b e necessary for somo of the field · 
work to he done on Tinian , Rota anJ Agincan Islands. The total 
cost involved can be bornecwi thin tho budget of t his Branch . I 
would propose t hat - upon Dr. Reese's arriva l \fe ha)le a brief 
f ai14ri&ation noctin& with appropriate personnel froa lleadquart 
and the District, After he has COIIJJ leted hb field work ue 
should have a meeting to develop in all detail possible, an 
action pro&rui, 1 fee l that if at all possi ble Pet er Wilson 
sho6ld be in attemlance !It t his seaUon. 

Noraan P. Knott 

Attachllents : a/ s 

cc : Francisco C. Ada 
Peter I/Uson 
>ianny Sproa t 
1Jwi 11ht Ill ene 
Isaac I kehara 

• Or . Robert fo11es 
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• 
PUHPOSE: 

PHOPOSAL. FOil COCONUT CllAB 
MANAGE1,1ENT STUDY 

• 

To ~ai n s ufficien t add! tional kno~•l edl{e to Permi L the establishment of 

a mnnat.;"e menl program aimed at increasing the harvest of c r a bs for personal 

use a nd to s upply the local marke ts. 

JUST! FI CATION: 

The popula uons of this na t.1 ve s pecies arc ext r eme ly low on many of the 

is lands having: high human populati o ns . Boats a r e going from Sai pah to 

Anatnhan to gathe r c r abs with a de pressing ef f ec t on t he populations there . 

'l11is oc c ut·s to a varying de'grec in othe r areas of t he Terrri tor y. 

Oascd on available knowl~dgc of t he life _history o'f ~oconut c rab it woul d 

appe ar that with a minimum of r egu lation and ex pe nse the populations could 

be returned to a maximum density o r carrying ca pacity o n eac h island r esulting 

in a substan tiall y increase d harvest. 

Thi s wo uld involve the prohibition of harves Un~ femal es with eggs; a c l osed 

s e aso n o n both sexes duri n g Lhe breeding seaso n nnd the possible e stabli sh-

men L o 1 a., few sma l 1 r eserves. 

1 t m,ny be possibl e to i nc r casc ' the carrying: cap~city of a n y island thru 

c~ rt.ain mi no r habiLnt deve l o pment proJ!!ClS. 

l f p1·eson t lndicn.tions a r c borne ouL t.his s pec i e:,; could Pl'Ovide 

more food and r ~c r eat i o n as wel l ns becominA an uvnilnble product in the 

l ocn l markets nnd a standard i tern on t·estaur ant menus. 



• 
PU l!POSE: 

PROPOSAL FOR COCONUJ' CIW3 " 
MANl\GU.lcNT STUDY 

• 

To gai n s uffi cient a ddit ional kno~l edge to perm! l t h e establi s hme n t o f 

a manage me nt. progr am aimed at increasing the harvest of crabs fo r personal 

us e and to suppl y the l ocal markets. 

JUSTIFI CATION : 

The popul ations of thi s native s pecies a r c ex tre me ly l ow o n ma ny of t he 

islands havi ng high huma n popul atio ns. · Boats are go ing from Sai pah to 

Anatahan to ga ther c r abs with a depressing e ffect on the populations t here. 

'1111s occur s to a varying degree in other areas of the Terrri t ory . 

Based o n available knowlt]dgc of t.he life _his tory of ~oconut c rab it woul d 

appear t.ho.L wi,h a minimum of regulation and e xpense the populations coul d 

be returned to a maximum de n s i ty or carryi n g ca paci t.y o n each island resu l ling 

in a su b s t a n tia lly increased har ve st. . 

Thi s would involve the prohibi t.io n of harvest.in!,{ females with eggs; n closed 

season o n both sexes during the brct:din~ 'season and the possible e sta blish -

mc n t ot o. few smal l reserves. 

It. may bo poss! bl o to 1 ncrcasc t he car r ying capO.ci ty of a ny island th1· u 

ce,· Lain mi nor habi t.n t dcve l o pmen L pro .j~c t !:i . 

lf prescm t indication s a r c borne o ut t.his s pec i e s could provide 

mo r e Jood and rt!cre ati o n as we ll as becoming a n avai lable product i n t he 

l oca l markets and a standard item on r e staurant me nu s. 

• • 
PllOCr:JlUllJ::S 

I. Collect and ana l yse a ll nvai l ubl o info rmation concerning: -

0.. J.t'l'OW t.h r a l e 

' 
b . brecdi n i:{ seaso n 

c. land habi tat r equiremen ts 

d . marine habitat. requirements 

c. adult mo i·tality factors 

f. juvenile morta lity fac tors 

I I . Sec ure for uac h geoi::-raphic area o n a na l ysis of body co nccintra-

tion of cesi um 1 37 and st r ontium 90 to de t Brmine the safety of cra b s 

.. f pr human c onsump tion . 

111 . 1 ni l1 a t.e an ex pe rime n ta l prQg r a m Or ar ti f l e i a l r ea ring of coconut 

l V. 

c r a bs . 

Es t ab l ish a pilot. manage me nt program in one are a to dete rmine 

populn Lio n r es ponses in r e l a Lion to managcmen l r ei{ulations a nd 

tec hniques . 

PHESE~T S'l'A 'I1JS ANll Nr:EJJS: 

'111e proces s 0 1 gn thc rin l-{ av,ni~able i nformation i s unde r wny. Co ntact s 

ha ve been made: with Ur . Ro be rt Conard of n1·oo khuven Nationa l Laboratory , 

Ur . llowa rd Vo~c l, Jr. of the Un ive rsi Ly of Tennessee and Dr . l!:rnst necse 

of the Univer s ity of Hawaii as wel l as others. l~ac h of the above me n have 

worke d on somo phase of coconut crub life hi stol'y a nd t!ac h i s e n t hu siastic 

about the possibi l ity of a management program for the species. 'l'oc hnica l 

' data is be ing furni s he d by the others t.o Dr . Heese to provide coordination-

at an academic l evel. 



• • 
PROCEDURES 

I. Co lJ cc l a nd ana lyse a ll a vai lnbl e i nforma Lion concerning: -

a, J.{l'Ow th ra le 

' 
b. breeding season 

c. land habi taL r eq uirements 

d. marine habitat r eq uireme nt s 

e, adult mor ta li t.y factors 

f. juvenile mortality fact.ors 

11 . Secure for eac h geographic area on a nalyst s of body concvn tra-

tion of cesi um 1:17 and strontium 90 to determine the safety of crabs 

• fpr human consumption. 

Ill. IniUat.e an experimenta.l program dr artificial rearing of coconut 

crabs. 

l V. Establish a pi l ot manal-{ement program in one a r ea Lo determine 

population responses in relation to management. reiulations and 

techniques. 

PllESEN'I' STA'l1JS ANIJ NEEDS: 

The process .o J 1-{nthet·inl-{ avnjlable information is under way. Contacts 

have been made with Ur. Hobert Conard of Orookhnven Nnt.Jonal J,abo ratory, 

Ur. llowa rtl Voi.;-cl, Jr. of the University of Tenne ssee and Dr . r:rnst Heese 

of the Universi Ly of Hawaii as well as others. r:ach of t.hc above men hnve 

worked on somo phns o of coconut crab life history a nd ~ac h is enthusiastic 

about t he possibili l.y of a manageme nt pro~ram for the species. Technical 

' data is being fut·nished by t he others to !Jr. Heese to provide coordination 

at an academi c level. 

• • 
Pa~e 3. 

Of j
·er• .. d to spent! t,wo we<::ks in the Mariana Islands District 

Ur . . llctSC hus "' 

durinl-{ April, lp7l 
to assi s L in s true turi ng a pi 10 l n,anagcme n t program. 

Tho cos ts i ijVOl v~d 
would be transportation and per diem. 

This vi si l s ho uld ~c coordi na {e<l i.d t.h the Marine llesourccs Ui vision and 

• to perlli t t he devulopment of futur e action pro~rams. 
t.hc District Adminisll•~or, 

> 
Norman P. Kno Lt. 12/ 29/70 



• • 
Dr . Ofj

'e r .... d LO s pe nd t,wo wot: k s i n lhc Ma ri a na I s ln nds Di s Lr ic l 
Hoe s e has ... 

1~
71 l o a s sis L in s true t ur i ng a pi l ot ma nngcmc n t progr a m. 

duri n°i:,t 1\ p ri J , 

wo uld be t r a n s por ta t io n a nd pe r di e m. 
'l1l0 costs 1v.vo lved 

the Ma ri nc ne sou1·ces Di visio n a n d 
·t11 is v i si t s ho uld ~e coo rdinat'ed wit.h ' 

the Dis tric t ,\dmi ni s tr ai.to r, 
to pe rifli t Lhc d eve l o pme nt of fu t u r e actio n prog:rams . 

Norman p . Kn0 Lt 1 2/ 29/ 70 

.. -
UNIVERSITY OF HAWAII 

r. ·•nr"'l·m P . f'"''1' • 
r1,;,,r , I .. '1d Hr••·('11r,.,., 1r·,.,,.i-. 
r .... 1., ... + rorri 1 ,-.r." o r f.\,,.. P""•rif;,.. T•·1"lr~· 

0""'·i,.,., '"\f I '-r 11i -.f1 r:n ..,., ; ...... ; o r- ,-, .... 
l"j"; ,....,.., 

1 
!'"lri ., ...... Tr]•,~,.... ·1(')t;;,"'\ 

'"h1n1' •:n,; \,,.. r .. ..,., ,. 1-, "or vou r ]Q• • ,..,.. "' '' ·~ov,..~\-ie-r ],., ,,:,i r h , .,,.. ,\'"'i 

-~rn~·ii,]· !: ..... ~ .. · , .. , rt'\'· I : ...... -,-nt. f.o n:. "r:nr:'\ rrl h·:- l""li"f "'i,:,.. .. ,.,ri .. T ir• lq r,.. 
r,..c-,...,~vn-4 1,-~,. ]r,I 1 ... r . 'f''1i•· \\'o r kM' n~.· r"'r '"', ... ,.., ....... ~ .... incP :-10\·.· r r . 
ron,r~ ~~I T , r ~ in ~mirh ~it~ orn ... -~· ~,.. r , 

'I'°" ,.,n·-r•: 1 h ... t I :v, r" r r"irit r \.--.• •r --:0• '1 '."' •;,:,• •1rri.vn~ ·n, '1 T wj 11 
•• 0 nr: ·1 I onr 1.not hf'r ,,.,, (":'1 h•,· -'11 r mn"!. 1 t.hi 3 I i m,,. 

'·t i h r r, ... "l r rl t.o t.hc mo r. ·1 r:emcnt, r r o ... r1.rn , I -.,~vr '."t,"l r cd look i rn• "l'" 
r.i?, (' riP3C r io i.ons of m:i.ln5 1.nd frM .... ]r.ir. 0 d n nrminn 'lt. -..:h•1 si~i::-
f,..m1lnr- f'n,--,,i_:, t n r1. rr ? er,.,:- . T thtnk i '" 1,-:ould "-n vrr y ~nlpful if T 
ro•J]r 1.'i:-:it. t,;.-. ... -i rn 1. in }- o !~1 r i ·m--. r~1 w..: ... 1'"' :101: ··urr•,-. ~t,{'d . . \I fl-•,:, 
r~n"'!nnt. T nnv ....... ,, .... '"'0 n:,'T"''1:-'I'"" r'\n;,·or.1 f ..., P'l'"!1nrt-.fion ;•rpr ri, nr, , T , .. ,ou1rl , 
1~m-.1n••nr , lik" t("I f' r°!.nr' \,'.; 1

:.., mr onn o r '.•.'() ot he- '"lnr::-on:- t:ho h3yp workej 
'dit h mra in hr t-11 .... ~11~11 J:Jl,nri,, . I hnrp, 1.f-,i::: ~:. po:::-~ihl ... r-cc1usc 1 
frn1 U•1+ .. ,.. rt:'l~' ·.-. .;~.-, t .("I rte ,..a ...,,. '"1Mnli n -- . ,\ i 1-:.-.c ... nmen-1- I don 1 "'"re 
1 hp nnnd fo r 1 ro,t. . 11 nwr ve r , i f W" ~tart to look for po!:!n i~lc is l :md:: 
fo r r n"u~C' :J i '~e ... , t h ... n \•_,,.. i•:nulrl r r ,..,~1hly .,,..,...,r! t 'J " rr"lr,...,.. fc- r 80m" ::o r t 
')f tr--.rrr0 rl ,t.ion ... 'i ,,rc thn~n ir.l·u:~, 1:'Qit 1rl ~ ... nff"r"'b l v h,.. •• nirl1:1l--i"'ter . 
Tt i,.. riiff"' ... ult t.n ,.~,.- wr,,n t.hn b,.., ,.. . 1-i,.,,. "0; ..... h ~ vi s "t \.'')U]i rr huf 

nr,..,1--.••l~l," ,\r,ril 110:: 1·,1 bl" t 1:r, b,..., f r, r :!l" , ·mri ,~·. r r om r:1;/ :-:rii,.·,-. t o\.t '"'-i t .--i 

l h--t i'" ···!~n:: t ,_,.. c-nc,..,n111 ,..,,. •fr r,on111--:• i."'li • \.f' · -= r. .... ,..nr"''!i!e--• ·v,., .,,..t ivi• :.- . 

T 1 "'oY ro !";·• r 1 1 'o i,,...triri, n f ·:r'·· !"w·1-~:•· y, .,.,,_.r l01 1r."n' , ·tnd plf'--. ,.. 
1,-,t 11n kno~1ti •~ '"U i,,v,.. fur b.n r :11n'"t-;.-.---· or i :,..., ... nn ti, .... - ,.. f"'•_•t.'n r •· . 
•r.-.nl •,fivrl :: , T \.'i1] Lnr-jr, tr, tl:ir 1• ;.- ,,.. ... ,.,.'.. n"' nn•·· nr · ··n ~_, ,.. ,.~ lrir 
in i\p• · ; 1 ir 1'q.-,l . 

l 't1!//iT/?f1--i=-.,., .. , ·. It,..,..,.,..., 

J•-,:•d'r, ··or nr- :-:nnlo· ·. 
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.AllfORNtA- RE SOURCES AOENCY 

ARTMENT OF FISH AND GAME 
~ NINTH STREET 

.-. o .J..MEHTO, CALIFORNIA 9.581' 

G. Ray Arnett, D~r ec tor 

[) cccmber 24, 197 0 

Mr , No rman P . Knott 
C hief , Land Resources Branch 
Tn1st Territory of the Pacific Island s 
Office of the Hig h Commissioner 
Sai pan , Mariana I s l a nd s 96950 

How g0od, Norm ---

- ~-:.to hear from you and know \\.:here you are and what 

you 'r e up to . 

That ' s some island you've got there . Would love to see 
that par t of the world again under pr esent conditions, not 
as it was w h en I was in the Mar ine s during World War II 

on Sai pan and Guam. 

I
1
m s e nding a long some i nformation o n our experiences 

with tHap i a w hich I hope will be h e lpfol to you, 

Hop e sometim e I can acc e pt your invitation to visit th e 

"lu s h 11 on th e Lropical island! 

Be st r e gards , and kee p in touch . 

r 



_.A.l lfORNI.A.- RESOURCE S .A.GENCY 

ARTMENT OF -FISH AND GAME 
~ NINTH STREET 

.-,C f.AMENTO, CALIFORNIA 9581" 

G. Ray Arnett , Director 

December 24 , 1970 

Mr . Norman P . Knott 
Chief, Land Resourc es Branch 
Trusl Ter ritory of the Pacific I slands 
O!!ice o! the High Commissioner 
Sai pan , Mariana Islands 96950 

How good, Norm---

- --:..to h ear fr om you and know where yo u are and what 

you' re up to . 

That's some island you've got there . Would lov e to see 
that par t o! the world again under present conditions , not 
as it was when l was in th e Marines during World War 11 

o n Saipan and Guam. 

I'm sending along some information on our exper i e nces 
with tilapia which I hope will be h elpful to you . 

Ho pe sometime I can acce pt your invitation LO visit the 

11 lush" on the tropical island l 

.Best regards, and keep in touch . 

Ill 1' 1(1\ I I H"\I 
J J.,,.,, , , ..... .,,; 1• -;11 ,l 

r 

----I '••· 
,,tlw., 1, 1 \ ;, ... 1 

1•, .. , 

1'"''''''· 
I ,,.,,,. 

, ,.,,,,,., , ·,.,,,/'fl' 
11• ',.,. ,/ I •11 111,i 
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ESTABLISHMENT OF TILAPIA MOSSAMBICA PETERS IN 

- BARD VALLE Y, IMPERIAL COUNTY, CALIFOR~IA 

• 111 ,l ul., :!. !'11,·• Fr, 1d,li1, 11 .... \, ,,ud .\I , .. ,,11,ill ,,. ,. 11,. • .i!1f11n11,1 
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111, 11 r, .. ,11,, •·I 1il,11,1. 11 l: ,r,I \ .\ ,,1 .j1111, ::-.. 1•11.-. E t l ,h,,\1111 

T 1·1•\\ll\ ,1-. J :r11, .. 1, \111,,·,1111 '··' I' II .. 1,-1_, z .... 1 .. :..-11·,d /Jq i;irllu, Ill. 

1' l'u11d, ·d 1'' ''111\,• . ,f..11 11ti,·;it1 .. ,." 11 id.,111,, ., .. I ,11,,., .. 1,11/111·11, t';1rl I. 
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. I 11 11,· ]'11 ,' I ( . 

'1'1l.qq ,1 di• 1111"\\II In• \t,1 11"11, 'I,,.,, ,,,Jl,.-!J"II" Ill •'1•/•l"H\illl,ll•l.1 
l ."111Ji l,, .. .,f1l1, .. , d 1;11 11-. 

\\'at, ·1· li •1up,•r;d11r, ·, u, 11;,,,1 ~•I" ,1, 111· 11i,, .... ,!i1,-l1o•-. .. ,,Jdn111 ,lt·,,p 
01•!011 1itJ F t .\l i·h 111 hli.-1,f..u 1wr, ,•.,111 111 Thi-. 1,•111p,· rat111 ·,· i:-. 11 i i hi11 
th,,].,,\, I' I, "lJ" t. •111·, I tnil, .. 1 / , .. ,,.,,,,. 1 h,·lh 1•1·,7 

Tl l"-.\n ✓ .. 11,1 1 ,,1111,· ,o11t1 J-°1 .. h I' 1 •· 1111111 11111·0,!11."-, ,,I / .,, . ,. .. , ,11 1. ,,,1 

111 ,,,,r,il ,]1.11 ,. ,,., 
0

10,11:.1 'I' T;'.q ,1 1h;,1 11, •1· , ... 1 .. ,•l,,d'1iT1 11 

\' 111 ;1 ,., 11;d .. , .. ,, 111 ,11 I ,, .111,I L.1\, 1 .. 11 .... II "'ll'l'"r1111~ 
iu !1 1.11 ;11"••;1 1 .. ,- .... ,111•· --1, \ ,. 1·-. \' 1-; ...... 1,,,.-1,. I", .... ,·,,111111 . 1•11;, \\", , 
lwli,,,, . d,, 1d,q ,1a 11 .. ,, t .. nud HJ ti l:,,,·d \ '.,11,·_\ .. ,1:.•111;,t,·,I 1.-.. 111 Jlw 
1it: q 11, 1 111 1,· .. .!11 ,·,·d 11>•,11· \ 1w1.1 .111 , I. 1· 11,,· 1, -. u l 1 ,.J 11,t1u1·,il 1u1•.• i-;11ii,11 
111• 1111 ,1 111h ,.,·i1o ,I 1ut1·,,,l1 1,•11,,,, .. 

I I n,· 1 .. I Ii , p, ,r, 1!1;11•11, 111 t d,q ,1, 

flll'I It, I" ,lt-.10, l '._;,I Ill "" ,,, ,. t'II I ·,I 't.r,1 

i111.-. .. l11, ·I 1,, 11 , l ,,1 ;i11:: I,,· .. 

REFERENCES 

'1'"11 ti .. 11. \\•• o111t1,·q,;iJ,· II-. 

1, .. 1111 ,,f 1111,11111 "ru,,,I 

----h ,·11 .,, II I • 1•,;,; l',, ·l11"'"•'t' 1 •I• I '''I•" ,,,., ·.,,,., ,, l',tq 
, ·I" 1,11,, 1 1 I l'"'·•I , ,, I ' ' ,,., 11,,-., 1,, \ , "' i , .,11,I 
I 1-I, 1 • .. ,,1111 Ju 1: ::, 11'• 

-.. 1 \ 1,.., 1,• .l. 1111, \ 1'11,1, \,Id ·"' "I j ,,.,,/,, , I',••, , 1 .. 1, L11111, 
, ;,hi I -11 .11,,I 1, ,1,,, ,._• I , ,I ·,, 

J,' 1.,11/,l,11 f,' 1/ ,,.,,·,1 ,,,,,I / ,,,,,.~ 1 SI \ .,,,,,,!, J ,il,1,1,I /' ,,/,,,·,, \, 
, ,., ,,,.,,, ·- ( ',,l,1 ''"'' / I ,,.11' •. /',' I ,,.,.,,, !,·,,,.,,,, 1,,,,,i-1 ,.,,,., 

.. 

'\. 

1:1:1•1;1 '\'1' I 1;11 11 
, I ,.{, 11 ,.,J 1,,i,,., . 52• t, ;,! .-,·, I \Hili 



AMBICA PETERS IN 

Y, CALIFORNIA 

... ,.Ji.di ... ,, \' 11 ... l .d1f•-r'll!,1 
•I, . ..,, ti•'•' "I 1,J ,q, 1,1 · 11 l\\•i 

f t,- ... ,·n .1 11 .. 11 ,\/; 111 1 11 1 ,1 111 , 
l,H., \\1 1 l t"• ·•· Ji\ 111:.: 1 d,1 1' i,1 
.. r .\!111,· 1·,d :--p:1. l11q11•nd 
1: .. 1·,! .... I .\ 111,111• l'•til , 

1,·l, li1·,.t ll1l "1·1u,,I 11-.. i.t 
111, :._: ... , J 'u,-. l-: 1)., h, \ 111 1 

z, ... 1 .. ;..n,-.11 1 )q,;1 ,·111 1·• 111 
, .. I ,,,., ..... ,,.,1,,,.11. t '.i rl l . 

:.: .• n-· ,.d11.d ,I,· ;1-. .. ;._1,111,·• · 

•·~· · ,lj• ,· h,,, M•ldn111 ,lr .. p 
\u-. '• ' l ll j1•'1'1IIUJ'• • j,.., \\ illii u 
I J\,./j _\ 1•1:,; 
rt: 1· .. , In, ,,.,! I .,,.,,,,1,11 ,.,, ,, 
111.11 .,,,, ,r .. ,•t,,·,I .11 1 :1 

,I\• ' 1 .. • It ... It '*11·1'•>1"1 Ill!,! 

•1 f.',, r:, ,•;~•::11'.:~,.:i1 •;•,:,~ltl ~~::: 
, 1111 •·I IJ.111u•;d 1111:.:r;,1 j,. 11 

I'! II 11 I\•• , !1111,•q, !I, · It, 

1 r•·-.111! ,.f 1111,11111 ,. 1 i1,.,I -" 1•,1,1 
llu·., 1•11, \ ·• ao,,I 

l'•••1, ,,. I, t.,,,u" 

111,11,I, 111 1., 11 ,1 J ,./,, ,. , 
, .. , .... 1,·,,,,/,,/ \ ,, ,,11,; 

t:1 :1·1: 1V 1 1·1:".\l 
1 ,,1,,. I ,./, .,,,,/ ' "'"", 52, I , ;, I ~ •. ·,. t:11;.i 

NOTES 

ADDITION OF T/LAPIA MOSSAMBICA PETERS 
TO THE CALIFORNIA FAUNA 

-... .. uw 1il1q,i;, 1li111 I .. 11 .... n, ,I .. 11 .L111u:11 ·,\ ::. 1•11;1 , 111 ., 11 :.!.", ,.,..,,. 1"'11,I 
,111 .I 11, 11•il11H ;1r,\ :-. 111il,, 11 .. r1h .. 1· 1)1 ,, -... • .111111 :-,., ,:1 . r ,• 111•,,..,•111 111,· ti, •.., \ 
\• 1·,1i, ••I ,.,.,.,,..,1 ,. r f1·,··· Ii, 1,:.:- 111:1 111., ,11 • .t1ir.,.-11i11. 

Th, · 1'" 11,I ,111 ,I 1r1h11t ,1t ,1r,· .. 11 ll w ,• ;1-.l•'l'II -.i ,I,, o\ 111,· :--111!11 11 S, •u, 
11-~r 11!, • 11 .. , .\li1wral ' I'·' l uq,..11.il I .. 1111 1,\ .\l .. -.,p111 .. 1i,il. 1:,11111,11,1,1 
,11/,,11,. ,;nllin 111111\,\. / ',.,,, .. , /,, 1,,,,,,,,. ,. 111111 ,1 ,, .. , . .,, p1q.i i,h. I '•11 ,1111111I"" 

111,1,,i/111111,, Ill"• ;d-. .. 1•111 ... "d Ill 1111 .. 11d111li11',\ 
\ I,\ ti, -ld i,l,,111i1i, ·;11i"11 ,,1 1ih11n,1 1r .. 1u !,.,\, ,•·, \'t ."1."1 \,,·.\ \\;i-. 1•11 11 

11n,1, ·, I Ii_, t ' h, 11 1-'1111 \" ;n ;, T r .. p 1•·;d Fi ... li 1 11l111r, · 1:, ,-., ,a 1·,· h l 11 -. ti1111, · • 
. \ l:da, •,•a 11 ,· ~lah•, p,,r .. , .. 1111111111 . ·· T \_1• ti ... 11 :11'•' ,l,·ti11i1,•I., ;[_ d11111,1 
r,, .. ,.,,111/,, .,, ,,1 .\l :1L1\:111 .. ,- . l. l\;111, .. ,. ur1:.:111 ,111d l'r; ,l,al,ly "1'1:.!' 111111,·ol 

l r1,111 1·,111-.1:,:1111wnt, 1' 1·, ,111 :-- 11H!a1111r•· · 
ll 1111qd1r, ·., 1;,,,.,. ,n,.,,.,I. E 1lwh\,\1111 Tr, •\\11,:i,. and \i n .\ l ,-1 · .. 11111·\I. 

J:riti-.\i ) 111 ... ,• 11111 ~-tlllr,.I 11 , .. 1 .. 1·,\ z,. .. 1 .. !..!l•·al l),•1' 'Jl'll1WIII: t 'a rl I . 
11 111,11-. . S,·1 ·i1q•),,, I 11-.1 II 11 1 i"1 ,,I 4 1,•,·.111"!.!r:1 11hy: 01ml I ' \\' . \ 'r1,,, ,, .. 'l'n ,1•i • 
,·a l l·'i,h 1'11l111r,• 1:,,.., •ar,·li l11,1i1111, · )l :d:w,·n. :.!:L , tali!,· a ... ,i,1:111 ,·,· 

111 111 ,· id, ·11lili,·ali1111 , 
\) .I Sa1';!1• 111. o\\111'1 ' .. : 1,,, 1 1:a, wli1, 1-: 1 S :1t''.!•'II I. :t \J'HPl•'lll n ... 11 l'Hl' III 

ln,•;tl• ·d dit•,•,•I I,\ \u•lo\\ lit• 111•11 11. lt,1, 1·1dt1 11•,•d til:tpi;i H/ll' hi, f'1"1p1•t' I_\. 
Thi-. 11 111,\ ha,~· lw,•11 1\1, • .. ,,111,·,· 111 11i,, .... "I"'' i111,•11, 

Tilup iu ,·11111,1 h,•, •11111,· ,•-.\;d11' -.h,·,I 111 tli ,, S:d11111 ~,- ; 1, l u•,•1111..,, lt'tll p •·l':t · 
lll n ' :111, I ,ahuil ,\ r:111'.!• ·-. 11 , ·1·, , ;1n· \\llhi11 1h,•i1 · 1•h,\-.i11 l11:.!i,•a l 1011 •1·:111, ·1•, 
Hrtd I h,·ld ,i 11 \1• 11il,· a11d ;1, i•llt 1il:q ,1;1 111 S:dh,u S1 •;1 \\lllo-1' fur mur,· 1ha11 
a 111011111 E ,1wr111w111.il \\,,1·!- 111 1' 1Li11 ,, 1: i-.lwl'i,•-. l ::1 ... • ,11-.,, -.li,,,,,., I lilal 
.. 11 111,• 1il1q,1a ,•;111 ,uni,,. 1,·11 q11 •1•; 1t111•, ... ol I:! F : iii,· :-.:d 111r1 :-,:, ,a 1·,•;wli, ·, 
a 111iui111t111 1 1,·111p1•ra1111·•· .. ~ .",n F 1'a 1·p,•l.111 . 1•11 ; \ ll i,·l,li11).!' r 1•11 ::1 
-.la lo •d lhnl 1illq,ia ,·:111 ,., .... 1 111 -.al l \\;1lo •1·. l, 111 lti :.!'li , ali11i1i, ·~ 111;1\' 
i11liil,i1 hr, ·,•,li11:.:: h" \\,•\•·r 1:~•,., •1, :111,I T 1d,:1 1:1 1'1:,1 1·,• p 111•1,·ol 1111;, 

1dap1:1 "' l' ,l\\ll• '•I in " '/I \\,11,· I' li:l\ill '..!' ll -.:l1111i l ,\ Hr 111, .. 111 :: 1 :<,',.: Iii ,· 
:--:11111111 S,·:1 :1 \l' l'l l ).!'1'' a l ,,.,,! ::."ill'.,, :1 11 ,I ha ... , 11h, 111111ial :ll'•'/1 ..... r lll\\• · I' 
.. ,di11i1, .,ff 1lt, · 1111111\h-.. .. i 111,· '\,\\ and .\l.11110 ri\•'I'.., HI 1li,· S,•:1 ·, -. .. 111li 

,·11, I. . 
I '11,l,,,i1•;.l ,1 ,· ,, .. 11 ... ,•,pt•'I ., ... .. r 1 ilapia lw,•n 11 1ill!..! ,,,,a ld i, lll'd in 1\i,· 

""al1nt1 s .. 11 1•1•0 11q,1 ,,,! /Ill ;,1l,· 11 1p1 I•• ,·r:1.\ i,·:11,· 11..-111 t' .-.. 11, ,1 •• , pn11,\ a11, I 
11·i l, 111.11·,\ 1,i1 h rul, •11 11!1•· 11 1 ,l :11111ar,, \'11; 1, 11 \'••t· .",,tltUI d ,·11,I 1i lap ia 

a1•1 •1·11,i111:11,·I,, i"i"ll l" •llt.•1-. \\• ' I'+· 1·•· lt1••\•·• I fl'ulJI 1li, · 111 ,11,I . al 1111 ,• . . ~ 
1·<11 111,,111 -..11 111 1ol, · ... 1i .. 1, ,•, I 1\,,·-.,· /i,\1 :1\,'l'll:.!•·d '..! .:.! ,111 11 ,·,•-. •·:w li :1 11,I l'.111;.!P• I 
l'rum I '..! In"":-, 1rn·I,, , .. II 111 111 lditi1111 , th,• 1'11 11.I ,•n11l11i11 ,•,\ li\ 1' ,• liat lll"I 
,•:, lli ,h. l ,lal,uo, 1•11111 /111,, I '..! 111 1.", i11,·h,•.., l1111:,!: 1111,• , II i11,•l-- · llll ':,.:'• ' 
111,,1111! 11.1 -.-... l/ in••1•''' '' ,1,,1 .. i.J, ~: 11111,1,.1·,, 11 , 1,1 ., l li, ,,, I ' l11li1,i111111 :in,I 
/ ' HI', w,11111. ti :, lu '..! 111,·I.,-. 11111 :•; ,111ol :i ,i11:.! I, ' '..! j 1w\1 .lll:.!'1'\ti-.h . / ', f,., 
1,l111ll11,11 ,im,I,, i . \ 

\ 



fi:i 

Tit .. t l'i l1u1:1ry 1111\\-. ,·h,•uu;.d1 a d ,•11,,· l,!1'11\\lh 111 1:111 111ri,J..1 '/ ,uu,11·i.,· .., 11 ., 
:-1JI I •:•·,1111·. l/ ,,11,it/i .. l'f,,-.,, ' I' . l11dr11,h,·,. s,•11,,11, .. ,, , a11ol ,•,1 t1 idl. T ,11,Ju1 

' I'. I 11 11 qd,·1,· ,·,1o-r111111:11 i11 11 of 11!1· 1i ,l11 p ia .. ,.,,,.l",I iuq,rul,:ihl,· li, •,··111 1..,, • 
'" 11 11' 11 , ·: 11· JIJL1'1'lll'll 'Jd J1III,\ ' 10 !' 11 11• \' ••~•· l :lli11tJ 1111,l 1/i,· ,l1•\i1111:-. llilll ll '•• or 
th,· \ \ 111, •1· fl u,, . · 

_l>11r i1'.~ 11 r•,, i11,p""1111 11 111' Iii ,· 1,1·,•11 11 11 .1 11111• ~. l !•1i:1, l ' :ni l 1;i,,1wr" 
\\_11lt, ·1· I Ji,.111,, •11 . .iud I ,·;q >1 11 1·,·d .i 111.111 11·,· 1wd,· ttlapia iu tli,• 1ril1~1:, n '. 
\ \,· 11 J..,,, nh,,·1--, ,,,1 1111 111, · r 11 11 , udult a11d j11,,•11 il,· 1il:1pi:1 in ;1 ,\111 ll 11°\\ 
, 11 111 11 111 _i ii ,· ,,,1 11 11 ,•11 , l ,,f :-,;111'~• · 111 · , ha l,·h,•r., T b,•r,• i, 11,, , 11 rfH,·•· ,.,, 11 • 

1w,•I J11 11 lru111 l !t•• .. 11111p ln llw lril•IIIHI',\: 11 :q'l,;1r,•111I ,, r, ,,.,. j,, .,. ,111 1,-r 
t li l'H ll !.d1 rli,· ,,nl 11·11 1.11 li:11,· lwr,, 111 ,11,I,. t 111 .1 1111, • 11 ;_ 1!111 :1. l ii!.!ll• •t' ,• uud 
I 1di .. ,•n·:·,I .. ,.,,·r;d ,111,,•1111,· tll:11''" 111 tl1o• 1rih111:iry au,1 1•: q,tnr, ·d " 
1,11111 11·1• _l ,·11 11!1 ,•_ I· ,·~• · II th,·-., · 11 h -.,· 1·\;1lt11 11 -.. II• ' , ... , ,.. 111d,,,I tli;II II lo1·,·,·di 11 " 
pupu l:1111111 111,\\, ,1 .. t... 111 tin, ,111;dl ,l,·; 111111 ~ , · -

REFERENCES 

The Resources A(;cncy of California 
Department of Fish and Grune 

BIBLIOGRAPHY OF PUBLICATIONS CONC~I~'G 
r~ ~ICA (PEI'ERS)-

JAMES A. ST. J\MANT and 1-iARSCHALL C. STEVENS 
Re3ion 5; Inland Fisheries 

SUl>'.MI\RY 

This bib! ioJ raphy contains 213 selected references on 
Til apia mossambica , All ai~nificnnt papero known t o ua 
deaJ. i nr, witii" this species are presented, as well as aor:ie 
r eports that have application to work with this apecies . 
The sources f or t hese ref erences include the Bio-Medical 
library of the University of California at Los Anf;eles, 
the Crookshank Ball Library cf Pomona College, the Chino 
Fisbex·ies Base Librar:,· , e .. .1 the Resources Agency Lib1·ary , 

4 
Sacramento. 

ACKNGWLEDGUENTS 

Robert Carr assisted with the literature search , Mo.rvin 
J. Whalls and Keith Anderson gave editorial adv1.ce . 

1f 

1/ Submitted Ja,1uary 1967 . ' · 
Inland Fisher ies Administ rative Report No , 67-3 , 



Tbe Resources Agency of California 
Department of Fish and G<llne 

BIBLIOGRAPHY OF PUBLICATIONS CONC~UJ(G 
r~ i40SSAMBICA (PETERS )-

JAMES A. ST. I\MANT and 1-iARSCHALL C. STEVENS 
Reaion 5, Inland Fisheries 

81.fl•'.l-l'-RY 

This bib!iobraphy contains 213 selected references on 
Tilapia mossambica , All si~nificnnt papero known to l\S 
detlinc with-ttlis speciez are presented , as wnll as sor.ie 
report; that have &pplicetion to work with this species . 
The sources for t hese references include t he Bio-Medical 
library of the University of California at Los A!JGeles, 
the Crookshank Ball Library cf Pomona Collese, the Chino 
Fishe1·ies Base Librar::, e .. .l the Resources /\{!.ency Library, 

4 
Sacrwnento. 

ACKNGWLEDGMEl'i'TS 

Robert Carr assisted with the literature search, Mervin 
J. \-/halls and Keith Anderson gave editorial advice. 

. 1f 

!/ Subw.1 tted Je.1uary 1967, 
Inland Fisheries Aclministr11tive Report No, 67 -3. 

-3-

BIBLIOGRAl'BY 

Alabw Department of Conaervation. 19Go(1). u. s. Forest Service ponds, 
p. 134-136. In Report for fiscal yee.r Oct, l, 1959 - Sept. 30,, 1960 . 

/ul.cnson, B, R, , and R, G, Nobel. 1964, The hi~ temperature tolerance of 
Tilayia mosswnbica (Peters). Trans. Amer. Fish, Soc., 93 (4) : 323-332• 

Al10,._ymous . 1957. Studies on tilapia in Taiwan, Pro,:;, Fish-Cult., 19 (2) : 91, 
1960a. Fertilizer trials. Rept. Trop • .Fish Cult. Res. Inst. Malacca, 

1?59-19So , p. 20-23. . 
-•- · · ·· • 1960b. The control and eradication of iilarlia in brackish-water 

fishponds. Fish. Gnz., Phili, pines, 4 (8) : 0- • 
---·---. 1961. Freshwater fisheries, In Official Yearbook Fed. Malaya, -1 

249-250 . -
··---·· • 1962a. Freshwater fisher ies . !!!_ Colon, Ann, Rept. (Saravak), p. 66-67. 

1962b, Inland fisheries. In Colon. Ann, Rept. (Jamaica), p. 341-342. 
Arizona Ge.me and Fish Department. 1901(7). A swmr.ary of pertinent problems 

pertuinin3 to the fishery in District V. D-J Pr oject F-7-R-4, Work Pla.n 5, 
Job G-1 Completion Report Jan. 16, 1961 to Oct. 3.1, 1961, 8 p. 

·-·-··· • l9o2, Tilapia planted experiJAentally. Ariz. Game and Fish Dept., 
Wildl, Bull., Sept: 7, 1962. 

Aronson, L, R, 1956. Tilapia • the brooding father. Nat. Hist., 65 (3) : 
146-151. 

Aronson, L. R., and E, Shaw, 1957. Mouthbreeder'o puzzle. Nat. Hist., 66 (8): 
412-416. 

Atz, J. W, 1954. The pere:,rinating tilapia. Anim, Kingdom, 57 (5) : 148-155. 
Australia Commonwealth Depa!'tment of Terr itories. 1959. Report to the eeneral 

assembly of the United ; 'ltions on the administration of the territory of 
Nauru .from 1st July, 1958, to 30th June, 1959, Canberra, Govt. Printer, 89 p. 

Axelr od, Herbert R, 1960. A.trican cichilids. Tropical Fish Hobbyist . 
Publication&, Inc., Jersey City, N. J., 32 p. 

----··-• 1962. Exotic tropical fishes. Tropical Fish Hobbyist Publications, 
Inc., J ersey City, N. J., P• 586.587. · 

Baerends, G, P., and J. M, Baerend&-Vnn Roon . 1950, An int1·oduction to the study 
of the ethology of cichlid fishes. Behaviour. SuPpl. l, 242 p. 

Bard, J. 1960. Hybridization of tilapia, Symposium on African Hydrology and 
Inland .Fisheries, AuJ. 1960, Lasaka, c.c.T.A., 63: 179-183. 

Barcnrd, K, H, 1948. Revision of South A.trican Ciclil.idae. S,,nonym,y and notes 
on the species. Report no, 5, Director of Inland Fisheries, P. o. Box 152, 
Stellenbosch, Union of South Africa, p. 48-61. 

--···-·• 1949, A pictorial (lUide to South African fishes, marine and freshwater. 
Maeke11 Mill°llr, Ltd., Cape Town, South Africa, 226 p. 

Basu, J, et al. 1965, J!omolo;,y of the pituitary• edrenocortical BY.is in the 
teleost f ish Tilapia mosswnbica. ' Jour. Exp. Zool., 159: 347.355. 

Bern, Bo11ard A, ~~corticoids on the spleen of the cichlid fish, 
~apia !!!£Ssamb__.!.£!, Proc. Soc. Exp. Biol. end Med., ll2 (3) : 805-808. 

Bertram, C. K., B, J. B, Berley, and E. Trewavns. 1942. Report on the fish and 
fisheries of Lake Nyasa. Crown A::;cnts for the Colonies, London, 181 p. 

Boles, Robert J, 1966. The tilapia. Kansas Fish and Gwne, 23 (2) : 17.19. 
Borou,::hs , Howard, nnd Della F. Reid. 1;)58, The role of the blood in the 

transportation of Strontium 90 • Yttrium 90 in teleost fish. Biol. Bull., 
115 (1) : 64-73. 

Borou,.,ha, Boward, Sidm;y J, Townsley, and Robert w. Hiatt. 1956a. Tbe metaboliam 
of radionuclide& by marine oruanisms. I, The uptake, accumulation, and loss 
of Strontium 89 by fishes. Bio.l, Bull., 111 (3) : 336.351. 



-3-

BIBLIOGRAPl!Y 

Department of Conservation, 196o(?), U, S, Forest Serv!l.ce ponds, 
34-136 . In Report for fiscal yee.r Oct, l, 1959 - · sept. 30,· 1960. 
, B, R, , and R, G, Nobel. 1964. The hi~ temperature tolerance of 

i ia mosswnbica (Peters), Trans. Allier. Fish, Soc., 93 (4) : 323-332, 
s·,- 19f77 · Studies on tilapia in Taiwan. Pro.:;. Fish-Cult., 19 .(2) : 91, 

l96oa . Fertilizer trials. Rept. Trop , Fish Cult. Res. Inst. !'18-J.acca, 
-19So, p. 20-23. 

1960b. The control and eradicction of Tila:ilia in brackish-water 
ponds, Fish, Gaz,, Phill~pines, 4 (8) : 10- • 

1961. Freshwater fiohe~ies. In Official Yearbook Fed. Malaya, -1 
·250, -

1962a. Freshvater fisheries. In Colon. Ann. Rept. {Sarawak), p. 66-67. 
1962b. Inland fisheries. In Colon. Ann, Rept. (Jamaica), p. 341-342, 

Game and Fish Department. l°§bl(?), A swrarary of pertinent problems 
~inin3 to the fishery in District V, D-J Project F-7-R-4, Work Plan 5, 
G-1 Completion Report Jan. 16, 1961 to Oct. 31, 1961, 8 p. 

_1962. Tilapia planted experi11?entally. Ariz. G8ll?e and Fish Dept,, 
, Bull,, Sept; 7, 1962, 
L, R. 1956, Tilapia - the brooding father. Nat, Hist., 65 (3) : 

151. 
, L. R., and E, Shav, 1957. Mouthbreeder's puzzle. Nat. Hist,, 66 (8): 
416. 
w. 1954. The pere.;rinating tilapia. Anim. Kingdom, 57 (5) : 148-155, 
a Commonwealth Depa,-t;ment of Territories. 1959. Report to the general 

embly of the United ; <itions on the administration of the territory of 
.from 1st July, 1958, to 30th June, 1959. Canberra, Govt. Printer, 89 p. 

, Herbert R, 1960. African cichilids, Tropical Fish Hobbyist . 
cationo, Inc,, Jerae~ City, N, J., 32 p, 

• 1962. Exotic tropical fishes. Tropical Fish Hobbyist Publications, 
., Jersey City, N, J,, P• 586-587, 
t , G. P,, and J, M, Baerends-Van Roon , 1950, An introduction to the study 
1-he ethology of cichlid fishes, Behaviour, SUl)pl, l, 242 p • 
• 1960. Hybridization of tilapia, Symposium on African ll,ydrology and 
and Fisheries, Au,::, 1960, Lasaka, C,C,T,A,, 63 : 179.183. · 
, K, H. 1948. Revioion of Soutl;/ African Cichlidae, ~non~ and notes 
the species. Report no. 5, Director of Inland Fisheries, P, o. Box 152, 
llenbosch, Un.ion of South Africa, p. 48-61. 

l94i, A pictorial auide to South African fishes, marine and freshwater. 
keu Miller, Ltd,, Cape Tovn, South Africn, 226 p. 
, et al, 1965, Ilomoloc;y of the pituitary - adrenocortical axis in the 
eost fish Tilapin mos·eambicn. Joui· , Exp . Zool., 159: 347-355, 

lcnrard A, ~El'?ectofcorticoids on the spleen of the cichlid fish, 
:!I!!! !!!£Ssamb~. Proc. Soc. Exp, Biol. and Med ., 112 (3) : Bo5-Bo8. 
, C, K,, H, J, H, Berley, and E. Trewavas, 1942, Report on the fish and 

Dheries of Lake Nyasa, Crown A.:;cnts for tha Colonies, London, 181 p. 
Robert J, 1966, The tilapia, Kansas Fiah and G11me, 23 (2) : 17-19, 
a, Hovard, and Della F, Reid, 1958. The role of the blood in the 

iuiaportation of Strontium 90 - Yttrium 90 in teleost fish , lliol, Bull., 
(l) : 64-73, 

a, Hovard, Sidney J. Tovnaley, and Robert W, Hiatt. 1956a, The metabol115111 
radionuclidea by marine orcaniams, I, The uptake, accumulation, and loss 
Strontium 89 by fishes, Biol_, Bull., lll (3) : 336.351. ' 

.I; 

-------. 1956b, The metabolism of rodionuclidea b 
uptake ' uccumulation ar,d loss of ntr1 91 b y mrine or;:;onisms, II. The 

~~~~;;~
1:ce of short-.J.hed radionucliC:es ~n the\:~in:i!i~hB~~~. t 1~1 (

3
) : 

··· · ··--· , 1)57 , The t>etabolicrn of radionuclides· by meririe 
O 

i 
u,,tnke of Cclcium 45 in solution by marine f " ah r can Gr::s. III. The 
2 (l) : ::8-32 . • • Limnol. and Oceono_;,· ,, 

Boulen.3er , G, A. \ 1907 . Zoolo..;,y of EG,YPt . The fishec of t he Nile. 
Qc:artic.1 , Lon.ion, 578 p , 2 vols . , B, 

• ·--(·l:;·t• 1915 , ) Catalovi:e of the fresh11e.ter fishes of Africa . III 
,a , Hist. , Lonclon . • British Mus . 

D.·ock, Vernon ;;; . 1954. Note on the r, i 
. Copeie . (1) : ·12 . s.i.,m n.:; of ~.e_l,_a !'!_o~;:~i3 in sea ue.ter. 
BrocY. , Vernon E,, and >li chio Takata 19r5 c t 

fish ca:,tw·e end mortality to •·~the/ •1th on ribution to the problems of bait 
as live l:ait , Territory of Ha~aii 1\ e;pcrin:ents in the use of t1Jap1a 

. Final Re r-t • . 39 n , , n us• es • Ad Vis . Council Grant No . 49, 

Bro,:n • W • Ii. 1$61. · First record of the African mout hbreeder 
Peterc in Texas . Te>:as Jour, Sci., 13 : 352-354, '.!'.!.~ ~~.£:~ 

ca
rd

~~;0:~1• :,;-Af;~~~,; /;~~i~o1~~fozrucbique inland fis:,crics . Record of the 
Eutebbe, U.;enda. Seer:. ·.ry-Gen;;afn\ I~l:'d :is~erie~ held October, 1$'~2 at 
Con.30 , p, 50-51. ' ' " ' · , • • Bo., 51/5 Bu1111vu , Bel.~ion 

Chacko, P . I., and B, Krishne.n:urt u 10511 Ob 

c:10.n~~t~~~.:; i~ '::ra~?62 J011,~~t~:-~~~; Hct ~ ~ct• ~~~~:t~~n( 2~n 3Ji~•-~tg_ ~~j~lllll~_ic~ 
of Viet-Nam . Sb Doti N~ . II ~Plen:~r1Knm1:, 'Fitari;,abink the Don:ocratic R,public 
Tikh ~ Ok o s o ,,; o yoz Issled Zap Ch ti o,,o eana Pishchepromizdai 2,5·''3"· Refe. t z· .. as 
(translation ) . ~ -, · lC • ~,ur •. Biol. , no. 1218/ 

C:iarpy, B. l95ca • La craisscnce dee Tilania et 1 
2nd sym::,osiw,: on African l(ydrobiolo -v o.r.d I l adpFroduction de ;;roe :0oissons . 
C. C.T.A. ~ · nan isherie;;, Brazzaville . 

- -- -~-- • 1)56~ . Role de 14 nourreture dams la production des ctPn ~ 
~ d sr-,1,os.u1:::, on African it,drobiolo- v cud Inland Fi 1· i (lS a Tilaoia , 
C. C.T .A, ..,., s ,ei- es, Brazzaville: 

·-···-·• 19:;8 . La ,,r~duction de Tilap'a ci•lturc 
· (l~O) : 25 -39 , • - • Bull, Francais de Piscicult'..lre , 

Chen, 1'unc: -Pai. 1953 , The culture of tilar,ie in ri 
Chinese-American Joint Comn,is ::ior. on Hu;ai H :e paddies in Taiwan. 
(2 ) : 3U p. econ~truction, Ficheriec Series , 

Ch1rr~:;3,P1ei-re • • 19)5, Tilapfa end ito culture. FAQ Fioheries Bull., 8 (l) : 

--- ----. The tilapiao and their c--~. 
Fisheri~o Dull. , l.o (1) : l-24 /1,ure, a sccoud reVie" and billlio:.;rt.ph.:,· , FAQ 

CopleJ H. 1952 , T:1c ccui,e fishes or South Africa . 
London, p , 2110-2111, H, F . and G, Witherby, Ltd . , 

l ~5S. Review cf' Y.enya fis!:erics 19'15 
Kenya , Nairo:ii, 11~ p . ' ' • Colony end Protect omtc of 

1958, Common fres hwater fishes of E:act Afric" , 
Ltd. , London, p , 128-12~ . ~ H, F . and G, flitherby, 

Corbeau, Lou . 1764 . New hot wate lfi h 
Crittenden , P.dvard. 19G2 · •·atu· rofa~il 8 · ; w;{tcrn Outrtoorc . , 11 (3) : 48. 

1Uth Ann . J-inCtinc so~tt. e~~te ~n /! -- • -~A ~ __ o_c_~~C.£ Linnueus in Floridc.. 
Da.;;ct J . 2.952 . Oboe;vatio;s ~ur 4la iss'-'...: • aii:e ... nd Fish Co1r1.~1.) p . 1-12. 

de la fomille des Cichl!dae. A.>-m po~t~ ie. '.!'.!~ .z@_! Gei-vaia, pQicson 
3U9-3lu, ' ~n ..• ".S • lfat. Ills~., 12th Ser ., 5 (51) 



1956b. The metabolism f 
•eke; l! CCwnulation, and los~ .;;":~~nuclides by ltOrine or:;nnisms. 
or tnnce of short-lived rndi lie! riumi ?l by marine fish, a nd t :1e II. The 
. :;57. onuc es n the sea, _Biol. 1lull., 111 ( 3 ) : 

nkel~J7Ccl~t:. e~5taibolic~ of radionuclides b 
l) : ~8-J' 2 , n so.ution by marine f " y marine orcanisns. III . The 

.sh• Limnol. end Ocenno.;,· •' 

•er , G. A. \ 1907 • Zoolo.;y of E 
rtic:1 . London, 578 P • G.YPt , The fishes of the Nile . 2 vols . , B. 

• 1915 . Catalo~1te of t!le frc •hue.t 
• Hist,), London . " er fishes of Africa , III . British Mus . 

Vemon E. 1954 N t 
eie .. (1) : 72 . • o e on the spi.unin.:; of Ti!_eni_a_ mossOJ1:bic" V .._ ~ in sea ""ter. 

ernon E, , and Mi chio Talmte 1<r ---- -
h ca:,tw·e end l!lOl"tality to ' th ~.,5 . Contribution to the problems of bait 
alivRe bait , Territory of Ha~~11 e'r~~~z experin;ents in the use of tiJania 
r ept . , 39 o , ' ' Res . AdYis. Council Grant No.' 49 , 
1 • H. lS6l. · First record of th 
er~.i~.Tto.s. Te.Y.as J~"7· Sc1.,\f~i;;~.;~4~hbreeder !!.~ ~ambi.£:~ 

' 1952 . Ske . c.1 of Mozo.ubi ue i l 
pocc.,,,_ of Africu,1 Hydrobiolo;;y and I\ n and f1s :1erics. Record of the 
bbe, U.;andll. Secre. ·.ry -General C ~ ::':d Fpisheries helcl Oct ober 1" 52 at 
~• p . 50-51. ' ..• , • o. Bo:< 5175 Bul<avu, 'Bel , i an 
. r., and B, Krishnen:ul"tu l " / " r.rs in Mejras, Jo.ir, Boob~- 'n .. /5 '• Ob!ervutions on Tilr.pir. mosso.mbico. 

t:m.:; F'an:. l'.)62. I!ethod·s ~f re~ri~~t. ooc ., 52 ( 2. 3J:34J- 353; ·· -
1:t-Nam; Sb Dokl Na. II Pl,mwi:e Ko!ti;ipapi~ in the Domocratic R:p;,blic 
o,,o Oke .. na Pishche;,romizdai 2"5 ·•32 R o .It bokyoz Is sled Zap Chasti 
nalation ). "- -~ ; eferct • z;,ur. Biol no ··1218 
B. 1956a . Lo '• • I 

craissance des Tilapia et l 
;~osiu: on Africnn lzydrobiolo.:;y and Inla~/:~~~~;i~~ de :::;roo ~oicsons . 

1)
5

6b . , Draezuv~lle, 
Role de la nourreture dams la or 

sym1,osiu::, or. Afi•ican l!ydrobiolo.:;y end I i o~uction des etc,n~s a Tilaoio. 
T . ~ .. r8 . nan Fisheries , Brazzaville.' , 

) /~
5

:
3
,,:"' ,,roduction de Tilap:!.a cnlture . 
, • Bull . Franceis de ~i.cieult~re, 

c-Pai. 1953 . The culture f til 
ese-Amcrican Joint C i " o ar,ie in rice ~addi es in Taiwun 
: 3U P. o1M1 s .. i or. on Rural Reeon t t . 
Pienl. l?J5 .. s rue i on, Fioheriec Series , 

Tilapia &~d itc cul U1·e. FAQ Ficheries Bull., 8 ( l) : 
The tilepias and their c· 

ri 00 Bull. , 1-J (1) : 1-24 ure, a second rcv-ie:-1 and biblioc;r cph.:,· . 
1952 • T'1c c;ame fish ,. , FAQ 

n, f' • 21,0.241. cs o. Soutu Af ri ca. H F 
l~~S . Review f Y. - • • , an<l G. Witherby, Ltd . , 

e Nai robi l r c .cnya fisl:erica, l './55, C , 13 , I-' P • ol ony end Protect orate of 

i5d . Common !"rcshwatcr fishe • of fu t 
non, p . 128-129 . ~ o Africc , H.F . and G. Withcrby, 

Lou. 1 ;)64 . New hot water . 
n, Ecl.1'.~d - 19G2 . ~utuc o~a~~i;~; ,, \l7cte;:-n Ou t cloorc . , 11 ( 3) : !18 . 
A~n: ,,l•10ctin~, Soutt.easte .·n /isS: ~•......:. __ !J:~l_o_c_J._c_! Linnu.euo in Floridc. 

-95-• Observetio~s our la 
O 

• Gru,:e -nd Fish Corr.." . , 0 1 -l~ • 

1
~:""ille des Ciclllidae. A."1ll: 

0~~~ !~:i!~t-~r .z;_:11_! Ger~~1c, ;~icson 
• • 11 -•· , 12th Ser ., 5 c51 ) 

-5-

de Bont , A. F . 1950. Amena~ement piscicole des etMBS· Comptes rendus de la 
Conference piscicole anglo-belge, Elizabethville, (Con;o belec ) 13-18 Juin 
1949. Dircct~ons ce l' . ;riculture du 1-11 ~.istere des Colonies et du 
Gouverner.ieut General du Congo Belge, Brussela, BelBium, p , 265 - 272, 

~c ccuninck, v. 1952, La peche et la piscicultu~e au Bao-Con:::;o . La Direction de 
~ •a_:-riculture des forets et de l 'elevai;e , 7 Place Royale , Brussels, Bclc ii10, 
.,1. p . 

Devadns, D, D, Pet er , and P . I, Chacko. 1953 , Introduction of the exotic cichlid 
«· fish, THapia mossal!lbi ca Peters , in Na~·as . Curr. Sci., 22 : 29 . 

de z.ylYa , E: R. A.-W52.°'Fish farming in l-!alaya (as a .:,"Uide to f ish farming in \--· 
Ceylon). Dc,1t . of Fish , , Bull . no . 4, Colombo, Ceylon, 9 p . 

1?54 , AdJJ\inistrativc repo1~ of the ActinG Director of Ficberies for 
1953 . !'art IV, Education, Science and Art (L). Govt. Publ. BUl' ,, Colombo, 

Ceylon,~ P • 
Dias_, J. A., and T . Santos . 1?55 . Descricao de al:,umas novas especies de 

tripanossooos, parasites de "Tilnpia mons::unbica" (Peters, 1852) , (Description 
of some new species of trypanosomes parasites on T. mossa.mbica .) 1-:ozambique, 
8~ , :., . 47 - 63 . - -----

Dr9ke, J ohn , 1955. Destroyi ng a ir;yt'> . Inforn:ation Service , FAO, 11 p. 
Dusert, J. 1963 . A contribution to t i e study of t he adaptetion of tilapia 

(Pisces( Cichlidae) to life in a poorly oxygenated enYiroll!l:ent , llydrobioloiµa, 
21 (3-41 : 328-341. 

Fish, G, R. 1952 . Food of tilapia in East Africa . Record of symposilll!l on 
African liydrobiolo~ end Inland Fisheries, Entebbe, Ue;nada, p . 72.76 . 

1955 , The food of tilepia in East Africa. U;;anda Jour., 19 (l) : 
8;-89 , 

196o . The comparr:tive actiYity of soma digestive enzymes in the 
alimer:tary c:3nel of tilapia and perch . llydr obiolo.,1.e , 15 (1-2 ) : 161-178. 

Fry, Hans . 1961 . Illustrated dictionary of tropical fisne~. Tro~ical Fish 
Hobbyist Publications , Inc. , Jeraey City, !! . J., p , 706-709. 

Gill, Theodore, .1907 . Parental care fr om frenh-uater fishes. The Smithsonian 
Rept . for 1905, No , 168e~ , p . 403-531 , 

Gopinath, K, 1950 , Fresh -·. ~er fisb-fanninc in tbc Mala:• Archipcla:::;o , J our, 
Zool , Soc . India , 2 (1-2) : 102-108 , 

Halein , D,, M. J!uet, c.nc\ A. Hulot . · 1948. Premieres di.·ectives por l' clevage de 
poisoonc en etan~c au Katan:;e , Pi sciculture <les Tilapic. Dil·ections de 

· l 'aJriculture et de l 'eleva:,e , Mir.istere des Colom.es , Brusseln, Bel:;ium, 
21, p . 

Har.di,., Robel"t I,, Jean Nandi , Bfld Howard A. Bern. 1964 . ~ect on h/TPOph;: - . 
ccctolll'J on s1,rvival end on t hyroid und intestinal hist l o::,,y of t he cichli d 

· t eleoct Tile;iia moss&J!lhica . Jou1·. E:::, . 2.ool., 157 (3) : 339-343 . 
h.e.rdjone, Atr.:o. 1951'. Tile i nland fishCTiec of Indonesia , Pro -; . Fish-Cult., 

10 (1) : 30.3/1, , . 
HBr!)e1·, r. . · 19:5o . Food nssescment and food " cceptance as a ;,oychological theme. 

A contri bution to a syuposium on Focd /.nscsar~ent and Foo:! Acce:Jta.1ce at t he 
Britich Psycholo:-;icul ~ociety' n Annual Con!'e.·ence , Hull, April , 1960. 

Harrison, A. Cecil.. 1)64 -05. ItCl!I on Til.!.;iia mos,~ir.bice. . Piscetor, :C:Wlll!ler 
I ssac, 62 : l ?.9 , 

He,·ald , Earl s . 196::. . Livin:; fishes ,,f t !1e "orld . Chantideen Press, Inc,, 
N. Y., p . 200 . 

Hey D, 19411 , The cultm·c of freshwater fish in South Afr ica. Inland Fioheries 
Dept . , Prov . Admin. Cape of Good Ho~ e , 

Heyden , w. F, L. van der. 19117 . 'l'he producti oa of freshwate·1· fish and t he 
duties of the extencion service in t i1e Indies . Paper no. 14, Fisheries 
Conference , Sineapon, Jnnua,:y- 194-l,-ll....p . (!!imec~.,_ __________ _ 

*dcJries, E, , and c. J. Bottemanne, 1951. Le.tent fishery resources and xre&ns !or 
their develonment. Proc. United Nations Sci. Conf. on the Cons. and Util, of , 
Re&, 1949 , United Netions Dept, Econ, A!fair6, N, Y, . 7: 39-41 



-5-

, A, F, 1950, Amena~ement p1sc1cole des etangs. Comptes rendus de la 
ere!'ce pi 2cicole anglo -belge·, Elizabethville, (Con.;o belee) 13-18 juin 

9 . .Directions c.e l ' _ ir i cult ure du M1nistere des Colonies et du 
fverner.ieut Generel du Congo Belge , Brussels, BelgiW!l, p . "265-272 . 
fnck, v. 1952 , I.a peche et ln pisci cuJ:tu:·e au Bao-Con:;o . Lil Direction de 
~riculture des forets et de l 'eleva~e, 7 Place Roya.le, Brussels, Belcium, 
p . 
, D, D, Peter, and P. I, Chacko . 1953. Introduction of the exoti c cichlid 
h, TH~ mossambica Pet ers , in Nad~·as . CUrr . Sci., 22 : 29 , 

•a , E~ R. A.~5.f:""Fish farming in Malaya (as a u'Uide to fish farming in \--­
lon) , Dc~t . of Fish ., Bull , no . 4, Colombo , Ceylon, 9 p , 

1954 . Administrative repol~ of the ActinG Director of Fisheries for 
53 . Part I V, Education, Sci ence and Art (L) , Govt. Publ . BUl· , , Colombo, 
ylon, ~op . 
J, A., and T, Gantos . 1955 , Descricao de al:;uinas novas especies de 
ipanossollll'.s, parasites de "Tilapia moosambica" (Peters, 1852 ) . (Description 

( some new species of trypanosomes parasi tes on T, mossambica , ) Mozambique, 
, ;, . 47 -63 . -
~ohn, 1955 . Destroying a n;yto , I nforn>e.tion Service , FA0, 4 p , 

, J. 1963. A contribution to t i1e study of the adaptetion ot: tilapia 
ri.sces( Cichlidae) t o life in a poorly o,cyzenated environment . Hydrobi ologia, 

(3-4/ : 328- 341. 
G, R. 1952. Food of tilapia in East Africa. Record of symposium on 
ricw, Hydi·obiol o:;y end Inland Fisheries, Entebbe, Ue;nada, p, 72-76 . 

1955, The food of tilapia in East Afri ca . U::,and& Jour , , 19 (1 ) : 
5-89 , 

1960 . The comparr.tive act ivity of some digesti ve enzymes in the 
limer.tury canal of t ilepi a and perch. Hydrob i olo,:ie, 15 (l-2 ) : 161-178. 
Hans . 1961. Illustrated dictiona1-y of tropical fishes-. Tro ,1ical Fish 
obbyist Publications, !nc., J ersey City, N. J . , p . 706-709 . · 

1 
Theodore . 1907 , Parental care from fresh -uater fishes . The Smithsonian 

~ept . for 1905 , No . 168e~, p . 403- 531 , 
oath , K, 1950. Fresh-·. ':.er fish - farminc in tbe !(a.le;• Archipclaco, J our . 
ool. Soc, India, 2 (1 -2) : 102-108 , 
n, D,, M, Huet, &nd A, Hulet , 1948 , Premieres di:•ectives por l ' clevage de 
oisoons en etan;;s au Katan:ia , P1&ciculture des Tile.pie. , Dil·ect1ons de 

1 1ai3ricu.lture et C.e l 'elevage , Ministerc des Colonies, Brussels, Beli:;ium, 
I; p . • 
1., Robe,~ I., Jean Nandi , and Howard A. Bern . 1954. f:Tiect on hypoph/- . 

oectow..1, on survival end on thyroi d und intestinc.l hi st ).ocy of the cichlid 
teleoot !?,_1E_2i~ !"0~.•-~a. Joui·, E:::, . Zool., 157 (3) : 339-343 , 
Jone, At rr.o , 1951,. Tile inland fisberie:; of Indoneoia . Pro~ . Fish-Cult , , 
18 (1) : 30-311. · 
er, r. . 1960 , Food asses::ment and food :,cceptance as a :rnychological then:e . 
A contri bution to a syuposium on Food t.sscssi,ent and Foo::! Acce·,taace et the 
B2·itioh Psycholo:;icul ~ociety's Annual Cont'e.·ence, Hull, Ap,•11: 1960 . 
ioon, A, Cecil. . 1)611 -0~ . Item on Til.u,::, ia mos.;uir.bicn , Piscator , f;umi:,er 
I c. s:.ic, 62: 1~9 . 

d, Earl S , 196::. . Li vin:; fishes ,;if t 11e \I0rld , Chantideen Press, Inc . , 
N, Y, , 11. 200 , 
D, 19411 . The cult.u·e of freshwat er fish in South Afr ica . Inland Fisheries 
Dept., I'rov . Admin , Cape of Good HoFe , 

den, W, F , L, van der. 19117, The production of freshwater fi sh and the 
duties of the extenoion service i n t i1e I ndies. Paper no . 14, Fisher ies 
Conference, Sine<>po••e,,-JMua,o/"J-1-94:l'-,-ll.-., (~11mec ,_,_ _________ _ 

_Yri es, E. , and C. J, Bot temanne , 1951 , Lat ent fishery resources and ir.euis for 
their devel oryment. Pr oc . United Nat i ons Sci, Conf , on t be Cons, and Util , of . 
Res , 1949. United !lations Dept, Econ , Affair s, II , Y . 7 : 39 -41 

, 
- o -

Hicklin:;, C, F . 1950, Tilapia cult . .. 
Confe:·e,,ce piscicole an;lo-bel~e Ul e ~n Singapore. Comptes rendus de la 
191,9 . Directions de l ' : ~ric 't ' ~ .. zabethville (Ccn;;o -bel.:;e) 13-19 Juin 
Got:vemement General du J on~~\~: u :ninistere des Colonies et du 

- - --; ;,_~;., 12li i /~m;/arkinc e;·::,~r:m~~t/,~;~e!~~ ~i~!~• fi ' / 87 -2?2, 
--- ··- - .- ' 1"'-n . - -30 , a s • Malayan Aerie, 

:,,;v , The Malacca tile i I b 
1962 . Fish culture Tpba iy rids. Jour . Genetics 57 (1) : 1-10 , 

. 1963, The cultivation ~fe~ ~nd Taber, London, 295 ;, 
lli<af Thtor..as s . , J oseph .TI . Harada an~ ~~;:p·h :ciK. iAmer. , 2608 (5) : 11:3-1 52 . 

01· unn bait Fi •h Bull ' • nc , 19 2 Reari t 1 
llo!'s t cde A, E . i 94 <1 ~. ' v • Fish enc :•/ildl. Serv • . 62 (19.8) . 1 ?,:; 1 apia 

. : :,a, isvansst en Vi • cult . · • -20 . 
pi s ciculture i n I ndo!lesia ) La db • U,lr in Indonesie . (Fiohin~ and 

1 
• • n ouuk , Ti 'dsc· 6o ( ) · " 

- ------, 19 •& . Some not es on ika ' nr, 11 : 590-5)5 
( i n Dl,t<;}i ) . n ruudj air I. Serie Bennenvisoerij. ~o . 3, 

-- ·· -- ·· - , l J\ 8c . Some,.,notes ' 
( i n Dut ch ). on ikan r:ud j eir II, Seri B e ennenvisseri j., no , 4, 

-------, 1J ~8d . Statement f u . 
Irn' o -Pacific Fish C i~cm ,e llet,,crle!lds on t he fishery ir. Ir.donesi • 
Java ) . . ounc Proc.' ( Sub -Area C rr.:n1 tt ~ . 

, Ban~:.Ok, Thailand·, · · 0 ee l•ieetin.:; in Buitenjor.:; , 
--- ·· --- 19~1. Pond culture of waru u-tc fi 
Ho:.'.'s~:~!on; . S~i. Conf. on t he Cons• a1:d ~ Ut~l. ~~e:e!~ I~~4~esic.: ~,:oc. United 

. ., and R. 0 , l\rdir.awuta , 9 -0 ' ";,, 7 . l~~-138 , 
cult.ire in i uic;ate.J i·ic cl fi e ld i -: ' • Co1.1:11lin..; statistical data on fish 
l,69- 494 . s n ,est Java. Lllndbouw Buite 22 . 

l'of et .. ' nz , . 
. • ec.e, . A. E. , and F. Botke , +950 , T l 

w..lerin cont rol in the vicinit f -~ ~~~~_b~ Pete~s as a f;ctor in 
(10-11-1.! ) : !153-468, Y O D,alw.rca . Landbouw, Buitcnz , 22 

Ho.a , S , L, 1951a. Pond culture of \la.-"m ll&t . ·---~~= · Co .. ; . on the Co s. and Util. of Res. e\ ftshes . . Pree; United Nations 
• l., ,lb . llalori:,. control and fi h ' ? 9, 7 • 120--24 . 

_94-95 , s culture. Sci. ar.d Cult . , 17 (2) . 
HD' rJ.and , J o',;1 II . 1950 . La _.esca deporti va . . 

Disc:, , anarar.jado, to!!.o 9 n , 1 en a3ttas dulcea de Venezuela. El 
Huet, M. 1956 . 0utlir.e of pis~:~~~ / E~cro-Febrero, 1955, r, . 10-16. 

Groenende.al . Ser. D, (9) : 56 p . u e 1 .. Indonesia. Trev , St~. Rec., . 
Ila:·., Chni m, end Shmuel Saric 1952 . . 

. Bru.ddt;eh , Mi nist i-; Auric.; Fi::he ·1 :i~.1 b:·eedin3 in Fonds in the Far East . 
~ nc;er . R. F . , an~. Chi,, Phui Kon- / i;;;- e? t . , Is1acl, 4 ( ~- 5) : 62-8l1 , 

. Fieldi ena , Zool.' ~5 : 1-j,?,,6 : 9 • _Tr,e fresb-:)ater fishes of Ho:·th Borneo . 
I nnes, lii lli L\m T, l '.),4 . E::otic a . .. . 

Ph! l aoelr,!:ie , p . 1,15 .. 430 . quaiiu.:. fis1e s . Innes Publishi:,3 Co , , 

Ishee , Mot'.llir Michail. 19611 , Studies on :ta . " 
and '.!:,i.!:"l!I.a. ~cs slll!lbica , D.i.s •crt ti Abnc-ancae upteke in Snl:.:o .. ail'dnerii 

Is:r.a1l biu .',bd..illah--19- DO " a . n str . , 25 (5) : 3070. - --- ---
1" 66 4' . • Tue fis.v fa · ·~e~s Th st • ., , ~ .D,H, 1 09 : M.C , (P) 1402 , · ·- - • e reits Times Al:nu.'.1.1 for 

J rur.ai ce Mb i stry of A,:,r i culture ar,d Lan(" 
~f ~.i•·~culture ancl. Landa for the yeo.,:" ;nd~J5~i t r.:;nu.:·l report :>f t:,e •iinistry 

O\ • rintc1~, 81 'l") . • .... s ecember; 19~7 . Kint_;stor,e, 
Jo\> , T . . J, 19 '.>2 , ne:•;r;; of t:,c 0 ,,b- , , . c'ir· Co~ncil Proc., (4th l<eetin._:~o: ~~~:~c~r U:~ cultuPe . Indo-Pc.cific 

, p . 70-72 , :I, -PUIJ.Lic of . t ile Fhili anines) 
----- - -. 1::1'.)3. International fi•h" · L ' 

the Indo-PncUic /\rec. ) I d " ""rd exchnn,;e. (Fish oced distribution ir. 
. n o-Paci ic Fis:,. Cou'lcil P:·oc . ' (2) , P , 20tl-• 20~•, 



-6-

c · F • 1950, Tilapia ul . 
•·e,,ce piscicole an:µ c ture sn Sin3apore. Com t 

Directions de 1 , : ,~;~~f~/;i.i.zabethville (Ccn:,~-::1~:)d~;_f; ~a 
•~')e~9e.nt General du -:on,o Bel- e uB :ninistere des Colonies et du uin 

J • Some marki . .., . rusoels, Bel •iWJ+ 28 

~

42 (l) . "'l · nc e;:p~riments with the tll" • P • 7.- 292, 
1960 . - - 30. a pie f1 sh• Mala ·,an A i 

• The Malacca ila'>i , er c, 
l')G2 . Fish culture t ' a hybrids. Jour. Geneti cs ( 
1963, The cul• iv ti Taber and Taber , London 2"'5. ' 57 l) : l-10. 

• S J • a on of tllar•ia S i , , p. 
; b;:lt.osep~ .!l. Harada, and J ~se;h E~ Ki~er., 208 (5) : 1113-152, 
• E, l94~~h·v~:!~ Fish and '.Hldl. Serv7: G~9fi98)R~ari'.1_; tilapia 

•ulture in I ncl i,;st en Vi.cultu"Jr in Indon .. . l-20, 
l 9Hlb S o,iesia,) Landbouuk , Ti 'dschr 60 e(i;)• (Fichin:3 and 
c~l;). · ome notes on ikan ,,ud j air I.• Se~i' B' : 590-595 , 
!1.)\8 / e ennenvisseri j . ' no . 3, 

tch/ • Some notes on ikan r:udjeir II. Serie 
l J~-8d . Bennenvisserij ., no, 4 

acific Statement frcm the Netl,c:-la:ids on t " , 
' Fi sh. Council Proc., ( Sub -Ar~ C h. fishery ir. Indonesia. 

l~nG:..ok, Thailand. _a on::ni ttee l•ieeti!l[; in Buitenj -
) Jl. Pond cultui-e f . or~, 

s Sci C o warm 11c.tc r fishe• i A E • onf . on the Cons. m:d Util f R n Indonesia . Proc. Ur.ited 
• · • and R. O. Al·.tir,awuta •9-, ' 0 ea., 1Sl49, 7 : 1 3.>-138 

~ in iui:;ate.i i·ic~ fields in ~e~tJ CoLJ;>ilin_; statistical dat; on 
.. . ava . Landbouu, Buitenz, 22: fish 

' E,, and F, Botke. l a cot 1 · · 950, Tila'>ia mossCllllbi • 
l ' ')n r~" i4n }he vicinity of ii;a~rcn-.-La·-,-dbca Peter a as a factor in 

- ~ : •1J3- c8. 1 Ol.iw, Buitcnz, 22 
1951a . Pond cultu f . . 

o.lf, on the Cons . andr~t~l 11arm 11<:.ter fishes, Proc. United 1/ations 
).}~lb , 1-lalnri:, control, ana foif hRec ,, 1?49, 7 : 120-124. 

s culture. s 1 c • ar.d Cult,, 17 (2) : 

O'l.7 W. 195G • La .. esca deporti va . . 
1~%rar,~:lo1, tol!.o 9, n'11",1cro l, Enc;~-;~::r dulces de Vcne: uela, El 

' • ne of ~iscicultu i • 0
, 1955, p . 10 -16. 

:,t,,al , Ser . D, (9) : 56 P• re n Indonesia. Trev, Ste.. Rec.i, 

; end Shmuel Sari(l . 1952 F. . 
eh, M~nistr; Agric Fi • h '1 is.1 b,:eedinJ in i:onds in t l1e F. 
F ad Ch" ., •ere: Cent I l 4 ar East, • , " · rn Phui Kone, 1902 · ·• siac • (~- $) : 62 - e1, 

~a, Zool., l,5 : 1-~,,8. • _The freoh-11ater fisl1es of Ho--t·h 
a.mm T, 19:,4. &·otic • Borneo, 
elpl:.ia,• J1 . 1;15 .. 430 , aquariu.:. fis·,es • Innes Publishin3 
nil"Michuil. 1964 . Stud . Co., 
l np1a. mo~ oaiubic . ics on , 1anu"anese uptake 1 , 

.~iidulfo}i:°"-ll)~• TD.sccrtati-n Abstr., 2~ ( 5) . 3~7~-~ :.a1:.!:_d:'ler11:_ 
D l' 140 • nc fis, fa ··~e~s Th . • · • , • 9 : H.C. (P) 1402·. · ·- • • e Strait3 Times Ai:nucu. for 

. . 1i stry of A;...riculturc d . . 
culture and Land , nr, Lane.&· 1:)59 , Annu.· l . . . 
rinter' 61 n . s fo1 the yea,· ended 31st Deccmb!~J,o~~.-t t,1e ioi inis t.7 
1952 . lle" ~r ·· of t · ' , • Kincs t or,e, 

Council Pro~ "(4 .10 e,•b-co,:irnit tec of flsh c ,. 
• · 70-72, . , th " eetin.;, Quc,cn City, R<:pu~~i~re . I ndo-P,:.cific 
);3 . Intc:-nntional fi•h . of tne Fhiliv!lincs) , 
-P 1 · • seed er.ch • ( o ac Uc Arce) . Indo-l'aci:l"ic Fis~n-;, Fish deed distribution in 

. • OU'1C11 P:·oc ., (2 ), p. 206--20:). 

•· 

Jonea, s. 1962. On the introduction ot !_ila'>ia mo&sambice, 1(PeterG ) as a tuna 
live-bait in the island of M1nicoy in the Indic.n Ocean. S~'ll!Posiwn on 
Scomb,·oid Fishes held under the auspices of the Marii,e Biol. Assoc. India, 
I~'.c.r!tinpa"1 cwri, Jamu:n-y 12-15, 1962, 46 , . · 

J u;,o , R, A, 1961 . An illustrated :;u!de to the freshwater fishes of t :,e Zan:bezi 
!liver , Lake Kariba, Pun:;we, Sabi, Lundi and Limpopo rivers, stuart ~iannin;_;, 

Bu!.aways, Southern Rhodesia, 5 p • 
J<.antor, Perilwno.n Dorat. 1951. Pedomnn Perikaron Ari Tmrar. Dj~.karta , 

Indonesia, 36 p, (Eniµish sumrr.ary), 
Kell,, H, D. 1957. Preliminary st~,:es on~.!,.~": !!!.O.!":"-!"j-1~ Peters relative to 

experill:ental pond cw.ture , Proc . Ann, Conf, Southeastern Assoc , Game ar.d Fish 

Comm , ; lO : 139-11,9, 
Kenny, J. S, 196oa . Note a on experiment a to determine metucds of restrictinu 

population r,routh of Til..a;>ia moEoWl.l:J1Co. (Peters ) under pond culture conditions. 
Weot Ind, Fish. Bull;;-T5J: r:c,,----

____ _ :- . l9o0b . The effect of sexual maturit, on the uei:;ht-len::th relc.tionship 
of Tile:, ia mosa,:.,pbica (Peters), West Iud, Fisl!~Bull., (3) : 31, 

Kine , Joseph E,, ancl ffeete1· T, Wilson, 1957, Studi on t ilepia as okip~e.ck bait. 
U, S, Fish a.nd Wildl, Serv ,, Spec. Sci , Rept. - sheries, (225) : l-8. 

Kon:; , Chin Phul. 1962 , Monosex culture of Tile.;iia ~£_1,£! in ponds at Ne.m 
Hin:; Ferm, Keninge.u District, North Borneo. Inda-Pacific F1si1 , Council 

Proc., 10 (2) : 1611-169. 
Koura, R,, and A, R, El-Bo: ch, l'.)58, AGe, grovth and survival of Tilapia 

~!!_~_!E (Peters) in ....;;yptia.n _ponc'.s, No~es B;rdrobiol. Dept. Mir.istry 

Agric ., U,A,R,, (41) : l-18, 
L<:hser, Carl 'd., Jr, 1967. Til.&J!!! mossembica c.s a fish for r.(!uatic weed 

control. Prog . F1sh-Cult7;""-29 ll1'7i!f-50: 
Le Me.re , D, W, 1950. Fish culture - '.!'.!.!..aE mossambica (Petero) , Federation of 
. 1:1a1E.ye and Sin3apore , Fisheries Dept, Ann.- Rept., 1949. Govt, Ml. Bur,, 

G,P,O,, Fullerton BldC, ; Singapore, P• 130-139, 
Le Roux, P. J, 1956. Feedinc habits of the youn3 of four species of tilapia, 

£outh African Jour, Sci ,, 53 (2) : 33-37• 
-------, 1561. Grm,th of Tila,ia mossembice Peters in some Transvaal impound-

ments. Hydrobiolo:,l.a, I8"11"=2)---;-T5°5-l 75. 
L~n , s. Y, 1?53, Fish culture proJects in Haiti and the DoirJ.nican Republic , ' 

FAO Fioheries Bull,, FAO, Rome, Italy, 6 ( 6 ) : 230·234. 
Lin;: , S, W. 1953. Inland Fisheries ProJect ic Tbnila,id, F/,0 Fisherieo Bull,, 

FAO, Rome, Italy , 6 ( 6 ) : 223-230, 
Lin~, S, s ., and Ariya Sidhthimwik.a · 1953 . Culture tilapia--for food and 

profit. Govt , Thailand, Be.n:.}<ol<, Thailand, 7 p, (Mimeo.) 
Lombard, G, L, !959 . A preliminary :;uide to fish farming in th~ Transvaal. 

Fauna and Flora, Transvaal, lO: 41-53, 
-------. 196o . Four years of cxperiment&J. culture of 1-1.!.~ ~~s.!!_Illbic": in 

the T:-ansvaal. CSA/Cr:!A, 3rd symposiwn on Hydrobioloe;r and Inland Fisheries. 
Inter. Publ . Serv ,, N, Y., Publ. no, 63, p. 225-228 , 

Lon;; Le Kuane , 11::uem Din Zau, and H(lUen Kuane Vin3, l'.)52- ller,ort on the Tilapia 
ruosoembica. Enc; , Colon, Officie.l Fioh. Publ., l (2) : 1-126 • 

____ :-:-~~Gr. The flrst resU.:.ts of a ntudy of the e.ction of the temperature ' 
on the fish '!!.11'~ '!!."ssambica Peters, accl!.matized in Vietnar.i sirice 1951, 
Zh:ir , Obshc'.1ei Biol. (Russian J ow·, Gen, Biol.), 22 (6) : 444-451, 

Lowe (!le Connell), Rosemar:,· H, l)55a, New species of tila,>ia (Pioc~s, Cicblidae) 
fror.i Lake Jipe and the "angaoi Hiver, East Africo., British l•ius, (Nat. 
Hist,) Bull., 2 (12) : __ ",7-368, . 

l955b. Si,ecies of u:apia in Eaat Af1· i can d=s, with a key for their 
:ci-cnttt~ca n, East African Aerie , Jour., 20 (4) : _256-262, 



)62, On the introduction ot '.!'._ila'>ia mossambice, (Peter&) as a tuna 
f in 1:he island of Ninicoy in the Indic.n Ocean. ' S"mposiwn on 

Fishes held under the auspices of t::1e Marii,e Bi.cl. Assoc . Irulia, 
Ca!d;l, Jllllllal-y 12-15, 19G2, 46 " · . 
1961. An illustrated :;uide to.the freshwater fishes of t ~e Zar.bezi 

ake Kariba, Pun;;we, Sabi, Lundi and L1m9opo rivers, Stuart ~ianninc;, 

, . SQuthern Rhodesia, 5 p . 
nan Dorllt. 1951. Pedomnn Perik&ron Ari Te.11ar. Dj~.k.arta , 

a, 36 P• (En!,lish swmnary). 
1957 • Preliminary stu, :es on '.f.'il~a mosswnbica Peters relative to 

•ntal pond ciuture. Proc . Ann. Conf. Southeast"ernAsaoc. Gallle ar.d Fish 

0 : 139-1119. 196oa, Notes on experiment. to determine metacds of restrictin;:; 
~on cr01,th of Tila~ mos:;_~~~ (Peters) under pond culture conditions, 

~: Fish. Bull.--;-r5J : l-b. EJt:>01>. The effect of sexual a:aturlt:r on the \lei:;llt-len:,th rele.tionship 
r.iia ~..!.=! (Peters). West Iud. Fis?l., (3) : 31. · 
h E., and Peter T. Wilson. 1?57 • Studi on t ilapia as ski,i~nck bait , 

s~ and Wildl. Serv., Spec. Sci. Rept . - sileries, ( 225) : l-8. 
Pbul. 1962, Mooosex culture of Tila;,ia ssombica in ponds at Nam 
rill, Keninge.u District, North Borneo. Indo-PacfficF1s,1 , Council 

10 (2 ) : 164-169. 
and A. R, El-Bo: ch. 1958. Ace, grovth and survival of Tilapia 
i~a (Peters ) 1µ ...,yptian ponc, s. No~es H;rdrobiol. Dept . MirJ.stry 
U,A,R., (41) : l-18. · 

l W,, Jr, 1967. Til.£~ mosse.mbica as a fish for c.(\_uc.tic weed 
• Prog. Fish-CUlt:-;-29 ti):7i1f."%": 

• W, 1950. Fish culture - !l.la.£!.~ mosse.irhica (Peter,). Federation of 
and Sin::;e.po,·e, Fisheries Dept. Ann. lle,it., 1949. Govt. Publ. Bur., 

1
, Fullerton Dld~., Sineapore, p . 130-139. 
• J • 1956. Feedinc habits of the youn:: of four species of tilapio, 
African Jour. Sci., 53 (2) : 33-37• 
1$61. Gra11th of !ila!)ia mossc~.!.£: Petera in some Trensvanl impound-

Hydrobiolo:,la, iS"Tf=2):"'"lD5-l 75 • 
1953. Fialr culture projects in Haiti and the Don:J.nice.n Reyublic . ' 

1,heries Bull., FAO, Rome, Ital;, 6 (6) : 230-234. 
~, 1953 • Inland Fisheries Project ic Tbaile.nd. FAO Fisherieo Dull, 
;Rome, Italy. 6 (6) : 223-230, ' 
s., and Ariye. Sidilthimunka· 1953. CUlture tilapia--for food and 

t. Go'4', Tbailand, BM:,.k~k , Thailand, 7 p. (Mimeo.) 
G. L, 1959. A preliminary ~ide to !'ish fc.rn:ing in the Transvaal. 

and Flora, Transvaal, 10: 41-53• • 
1960 . Four yearo of· cxperimentw. culture of Tilania mossambicn in 

rnnsvcal. CSA/CCTA. 3rd symposium on Hydrobiolo~and Inland Fisheries. 
, Publ . serv,, N. Y., Publ, no. 63; ll • 225-228 , 
Kuanc;, ll::;uem Din Zau, nnd H(lUcn Ku:i.ne Ying. 1?52- Renort on ·the Tilapin 

e.mbicc. . EnC• Colon, Official FiGh. Publ , , l (2) : l-126 . 
196L The first resU::.ts of a study of the e.ction of the t emper11ture 

•he fish ~~ massambica Peters, 11ccl!.motized in Vietnara sirice 1951 
F• Obshc'.1ci Biol, (Russian J our. Gen. Biol.), 22 (6) : 444-451. ' 

Connell), Rosemar;,· H. 1;15511. New species of tila;,ia (Pioc<>s Cichlidae} 
Lake Jipe and the "~ngaoi River, East Africa. British Hus , (Nat, 

• ) Bull., 2 (12) : . .- •7-368. · 
l95~b - s1,ecies of ti:apia in Ea:;t African dar.\s, with a key for t heir 

M¾tca n, East African Aerie. Jour. , 20 (4) : 256-262 . 

-8-

1955c. The fecundity of tilapie. speciea, East African A_,r1c. Jour., 

21 (l) : 45-52• -- - --·-• 1956. Observations ot the biology of tilapio in Lake Victorin. Enst 
African Fish. Res. Org, Supp. Publ. (l) : J,-72• •• 

1959. Breedin3 behavior patterns and ecological differences between 
tilapia species and their si{ll\ificance for evolution within the eenus tilapia 
(Pisces :Ciclil.idae), Proc. Zool, Soc. Land., 132 (l) : 1-30. 

J.:anr , A. 1954. The \>e.c1<eround for, and the development of, fisheries in Southern 
R:1odesi11. Record of symposium on African Hydrobiolo(sY and Inland Fisheries. 

Entebbe, U3e.nda, P• 52-55• 1956. Tila'>iC. culture in dams in Southam Rhodesia. Rhodesia AJric_. 

Jour , , 53 (5), J.;adanmohanrao , G. 1961. Etfect of t .i;rroid feedin:; on the rate of oxy:;en 
consumption of Tile.pia mosse.mbica (Peters), Proc. Natl, Inst, Sci. India , 

Pai:t B, Biol, sci., 27 (6 ) : 343-346 . 
Mar>cyama, Tame~o. 1958. An observation of Tile.pie. mossambica in pond referring 

to the diurnal movement with temperaturechaii3e, Bull. Fresh , Fish. Res, Lab. , 

Tol<yo, 8 (l) : 25-32 . - - - - ---, 196o . Study on pond-culture of !ilepia ~s~..£_i_c.!!_ \1;1ich have .:intered 
in sprin3-\later ;,ond. I. On ar01Tth in summer refenin:; to t hat by fish 
i:intered in 11armer 11ater and t he size of fishseed needed to :;raw to marketable, 
size in the autumn , Bull . Freshwe.ter Fish . Res . Lab., Tokyo , 10 (2) : 53-63 , 

MeCle.ne , A, J. 1965 . McCluie's standard fishinG encyclopedia and international 
an:;lin ~ :-,mde, Holt, Rinehart, and Winston , H. Y., p . 947-948. 

McConnelJ. , W, J, 1965, Tilapia, a fish for ranch ponds. Pro;;. A{;ric. in Arizona , 

!-!arch-April, p. 3-li, 19662 . Preliminary re;,ort on the Malacca tila;,ia hybrid as a sport fis:, 

i n Arizona . Proe - Fish-Cult,, 28 (l) : 40-46 . 
19S6b , Tila,iia• - a fish for warm water ponds, Amer. Fishes and U,S. 

Trout Ne11s , p. 8,, 10, 12-13, ueckenzie , c. R. , and G. D. Campbell, 1963 . H,,3ienic evaluation of tr.e food 
fis~es Til11Efa melr.no:,leur a and Tila'>ia mossambica nutured in sewa ~e effluent. 

south Afrtcar.-·Med . Jo-.ir. , 37 (38~· 
Mor a·,:a . F , 1)59 , "'.f.'i_l apia !!!9Ssambicn Peters" source de i,roteine et de gre.isse 

. e.u.x tro:, i ~ue G, (Tilapia ~..£.~Cf_ Peters source of protein ll!ld fet in the 
tr~pics.) Bull. Prence.is de Pis9culture , (195) : 46-49 . 

___ . :. -. 1962 . Com; araison ce differentes esp~ce~ de tilapias ,(A cou~arison of 
different s;;eciec of tile; iac . ) Bull de France.is de Pisciculture ( 207 ) : 72-81. 

Morti:r.e .·, M. A. E, 1960 . !lybrid tilapi:i. in Northern Rhodeuia . Symposium on 
h!'rican Hycl r o~iolo.;;y and Inland Fisheries, Aue. 1960, Lasaka,· c.c.T.A,, 

** 63 : 185 -J.95, Myers, Geor,:e S , 1955. Notes on th~ fresl:!Water fish fauna of middle Centrlll 
America 11ith es:;,ccicl refcrsnce to ,pond culture of tilapie., Inforu.ation 

ServicP., · FAO, 4 p , Nac,ase, Go:·o. 1964 . Contribution to the pb:;siolo(ly of di :;estion in 'E!,~ic 
r.:ossambica Peters: Di ;:;estive enzyroe3 and the effects of diets on their 
acti.vi't°y7" z. Ver;µeichende Phyoiol., t,~ (3) : 270-284. 

Nandi J., c.nd Houard A, Bern. 1960 . Corticoster~id production by intestinc.l 
tissue of telcost fishes. Endocrinoloc;y, 66 : 295.303 • 

1963 . Thin-:!.e.yer chromato:raphy of corticoste1·oids fr om t he teleost 
fish, '.1'.1l.~~ n,o_s_,;;,_mb~c~. 6oth /,nn. Meetin;; of tl1e /11l1cr . Soc. of Zoolo..;ists , 
Cleveland, 1963 . Ar.tel"• Zool ,, 3 (4) : 502 . . • 

,Nayar, K, K,, nnd M, Mer.on, 196o. Neurosecretory cello of the nucleus 
praeopt1c;1s of the brain of the fish, '!'Jlapia !!!?.ssambi.£!!.• Jour, Anim - Morph. 

l'hysiol. 7- (l) : 55- ." -~ __ · __ 
· ffl,lyers , Georce S, 1938. Freoh-,:ater fishes and \-lest Indian zooc;eo.;rc.:phy, p. -339-

364. In Smithsonian Inst. · Ann• Rept. ending Jung 30, 1937• u. s. Govt. 

Priotin~ Office, Wallbington. 



-8-

1955c. The fecundity of tilapir. species. East African A:,rtc. Jour., 

: 45-52- ~- t 1956. Observations of the biology of tilapia in Lake Vi:torie:., u.s 
n Fish. Res. Org, Supp. Publ, (1) : ~-72. . . 
1959. Breeding behavior patterns and ecological differences betveen 
a species and their significance for evolution within the r,enus tilapia 

cs·Cichl.1dae), Proc. Zool. Soc, Land,, 132 (l) : 1-30. 
1954. The :,e.c1<eround for, and the development of, fisheries in Southern 

sia. Record of symposium on African Hydrobiolo(iY and Inland Fisheries. 

be, U3anda, P• 52-55• 1956, Tila:,ia culture in dams in Southern Rhodesia. Rhodesia A::ric_. 

, 53 {5). t f anrao, G. 1961. Effect of t .iyroid feedin(; on the ra e o oxy:;en 
1 ntion of Tilapia mossambica (Peters), Proc. Natl. Inst. Sci. India , 

B: Biol, Sci., 27 (6) : 343-346 , 
, Tamezo. 1958. An observation of Til~ mossembice in pond referring 
be diurnal movement vith temperature chan3e . Bull. Fresh. Fish, Res. Lab. , 

o, 0 (1) : 25-32. . • :i.96o. study on pond-culture of !ilapia !!!9S~i_c_!: 11,1ich have "i~tered 
nrin(l-1/ater ,:,ond. I. On aro11th in summer refeni:i3 to t hat by fi ah 
~red in ua~r 

11
ater and the size of fishseed needed to ;;row to itarketablc, 

in the autumn. Bull, Freshwater Fish, Res. Lab., T6kyo, 10 (2 ) : 53-63 . 
, A, J. 1965. McCluie's standard fishini; encyclopedia and i nternational 

ilin" --:uide Holt, Rinehart, and Winston , N. Y., l'• 947-948. 
'1_

1
, •w~ J. \965 . Tilapia, a fish for ranch ponds, Pro.;. A(lric. in Arizona , 

ch-April, P • 3-11 • i · 1966e. preliminary re;:,ort on the Malacca tila:,ia hybrid as e sport f s., 

Ariaona. Proc. Fish-Cult., 28 (l) : 4o-46. 
• 19S6b. Tilapia• - a fish for warm water ponds. Amer. Fishes and u.s. 

ut Ne11s, p. 8, , 10, 12!13. zie, c. R,, and G. o. CrunpbeU. 1963. Hygienic evaluation of tr.e food 
shes '!'llie~ ir.ele.no:oleur a a~d Tilaoia mossambica nutured in seve~e effluent• 

uth African Med. Jo-.u- 0 , 37 t38'f:"""§oll. 
• F. 1)59• "Tilepia mossambica Peters" source de proteine et ~e e;rr.isse 
x tro:,iques , "(:fiJ-apia L,ossambi_c_c_ Peters source. of protein end iet l:n the 
:,pies.) Bull. Frence.is de Pis'1culture, ~195) • 46-49. " .. , 

1962. comparaison ce differentes especes de tilapiaa, (ii c<:>ir.,,aris?·' of 1 

Hfercnt spcciec of tila:,iec.) Bull de Francais de Pisciculture {207) , 72-8_ . 
., M. A . E. 1960. ll;(brid tilapia in Northe.-n Rllotlecia. ~ympositun on 

rican '\!ydrobiolo.;;y and Inland Fisheries, Au(l. 1960, Lasaka, c.c.T.A,, 

p3 : l85-.L95 • , Geor.::;e s. 1955 . Notes on th<' freshwater fish fauna of middle Central 
~rica with es:,ecicl reference to pond culture of tilapia. Iri;ormation 

Service, FAO, 4 P• se, Goc·o. 1964. Contribution to the ph;rsiolo(ly of di 3estion in Tilapi"-
~ossamuica Peters : m.::;estive enzymes and the effects of diets on ~hei r 
a cti'vit",-;- z. Ver;;leichende Phyciol. , I,~ (3 ) : 270-284 • 

1 
J., and Ro

11
ard A. Bcm. 1960. Corticoster:iid production by intestinal 

tissue of telcost fishes. Endocrinoloc;y, 66: 295-303 . 
·· --• 1963. Thin-!ayes· chromato:raphy of corticosteroids fr om t ~e teleost 
fish Tilania ,nossr.mbica. 6oth fam. t-tcetin,; of the l\ll,er. Soc. 01 Zoolo.;1.,sts, 

Clev~li:Ild~i§63; -Ai,,.ei=.-zool., 3 (4) : 502. ' 
r , K. i: ., and M. Mer.on. 1960 . Ne\ll·osecretory cells of the nucleus 
nraemticus of the brain of the fish, Tilapia ~-•~S!.• J our . i,nim. Morph . 

Physi~h • 7 (.1-) : 5" - " · 

r

rs Geor -e s. 1938. Fresb-s:ater fishes and \Test Indian zoo.;eo.,rcphY,-P• - 3-39--
364. I~ Smithsonian Inst. ' Ann• Rept. eildiDG Juno 30, 1937• u. s. Govt. 

Printi~ Office, Wsabinston. 

-9-

Na:r.ir, Ahlnad, 1951. Fish culture in Pakistan, Indo-Pacific Fiah, council 
(3rd meeting, Madras, India, l951L 2 : 170-172. 

Neil, E. B. 1964. social behavior and color changes of Tilapia ~c.!• 
Univ. Calif. Publ. Zool., 75 {l) : l-58. 

----·--, 1966. Observations on tbe behavior of §Bla$1;ia mosaambica {Pisces, 
Cichlidae) in Hawaiian panda. Copeia, {l) : - • - -- -

Ne1A0to, Carl M, 1957. ExperillleDts with methods for air transport of live fish. 
Prof'. Fish-Cul.t., 19 ( 4) : 141-157 • ~ 

·oehlert, B, 1958. Kam1' and Paarbildun(l einiger Cicllliden. Zeit. Tierpsycbol., 

' 15 : 141-174. 
Panik.mr, N, K., and P. R, S, Twapi. 1954. on tbe mo11th-breediDG cichlid, 

Tilapia m,,ssambica Petieri;.., Indian Jour, Fish.,_ l (l-2) : 217-219. 
Pasha,- s. M. ~964. Tbe anatomy and histology of the alimentary canal of 

a barbivorous tiail frilatia ~!_=! (Peten), Pree, Indian Acad. Sci., 

sec. B., 59 (6) : 3 0-3 9 · 
Pete,s, Rans M. 1959. Uber cUo bor.iGAllll&IID IWiaacbeD e1Z1121l IIDd e16"fic:ht bo1 

fiscben. (On the relationllhip between 8{18 number and e(lS weic;bt in fish.) 
Zeitschr, Naturforscb. 1 l4b (8-9) : 584-592• 

-------. l963• F.s8 nwm,er, e,3.3 wei8bt1.,,11Dd development of the spawn in the cenus 
Tilaoia. Int, Rev, oea. Uydrobiol., 48 (4) : 547-576. 

Peters, Rans M,, and M. Breatowalcy. 1961. Artb~starde ill der oattungJilapia 
(Cichlidae, Te.leostei) und ihr Verbalten. ElcperillleDtia, 17 : 261- 3. 

Pilley, T, V, R, 1965. A bibllograeh:( o{ bracltiab-water fish culture, .. FAO 
Fiaberies Circ. no. 21. 1 y 

Pone;-ana, v. 1956, Productioo of~ mossambica in an experiJll.eatal pond 
at Bo~, Tbail,and• IndD-PacifiCFiab, CouncUProc,, .6 (2.1.3) : 197.2Ql. 

Prowse, o. A. 1963. Fish 011t of b0mlll water. New Scientist, 17 (331) : 652 • 
Re.banal:, R, R,, and L. v. Bosilloa. 1958, Control of less desirable axotic 

species of tieh competing with or harmful to desirable indiGenau& species in 
inland waters in the ·Philippines. Phil, ·Jour. Fish., 6 {l) : 49-70. 

Reeskamp, G. A,, Jr. 1960. Tila:;,ia moesambica (Peters). Pre.lilll1111Ll-Y findings 
in Netherlands New Guinea. Indo-Paci.fic fish. Council, Occ. Pap., 196o, 

(l) : l-3• 
Reid, Della F., and Winifred T. E130, 1962, The rolea ot endocrille factors in 

t !ie. control of oamoregulatio11 1n Tilapia moasambica. Amer. Zool,, 2 (3) : 
44o-44l. 

Riedel, Dietmar. 1965. some remarks on the fecundity of Ti(E!! (T. mosaambica 
: Peters) and its introduction into Middle Central America Nie11ra.,=) toeether 

with a first contribution towards the limnOlo.:.Y of !Ucarau--ua, Hydrobiolo(lia, 

25 (3-4) : 357-388, 
Rodman, Duane T 1966. Sound production by t.i.e African cichlid Tilapia 

mossambica, Ichthyolo;µca, 38 (3) : 279.28o, 
Ruth, D. J., and M. A, E, Mortimer, 1965. Tlle transport of live fish in 

Northe,;n Rhod.esia. Pro.:;. Fish-cult., 27 (3) : 21-28. 
Sandoz, O' Reilly, 1962. Tilapia .:;rowth and production at the Medicine Park Fish 

Hatchery. Proc, Okl.a, Acad. Sci, , 42 : 28o-283. 
Sari3, S. 1955. Culture of tilapia as secondary fish 1n carp ponds. Bamidgeh, 

.' 7 (3) : 41-45. . ' 
Savyer, Wilbur R., and Bow&rd A. Ber11. ,.1963, Examination of the caudal .cieuro­

secretory sy11tem of Tilapia mossambica ('l'eleostei Cichlldae) for the presence 
of 11eurobypophya1s.l.-llke activity. Amer. Zool., 3 (4) : 555-556. 

Scbepttz, vi. l958. Das verhalte:n von !iii.Chen• Pilato• A'<)IU• Terrer., 2 {ll) 

265-267. 



-9-

l95l- Fish culture in Pakistan, Illdo-Pacitic Fish, COWlcil 
~ ' Madras, India, l95l), 2 : -l70-l72, 
~ • .' Social behavior and c:olor cball3ea ot Tilapia mosaambica. 

, Publ. Zool,, 75 (1) : 1-58, • 
• Observations on the behavior ot sslastia moaaambica (Pisces, 
in Hawaii.an ponds, Copeia, .(1) : - , - -- -

• l957• Experiments with methods tor air transport ot live fish, 
-CUlt,, l9 (4) : 141-l57, . ~ 
958. Kamt and PaarbUdWIG einiger Cicllliden. Zeit. Tierpsychol,, 

74. F• • and P. R, S, Tempi. 1954, on the mouth-breediQG ciclllid, 
~aaambica Pf111er&.,: Indian Jour, Fish,,_ l (1-2) : 217-219, 
jtiimil• 1964. The anatOD\Y 811d histology ot the alimentary can&l ot 
[Ou& tiall !ilafia ~~ (Petera), Proc, Indian Acad, Sci,, 
~9 (6) : 3 0-3 9. . 

• 1959, Uber die bedOAIIIIPA IV181M:beA eiwl uDd eis,vicll.t bei 
(On the relationallip between eGS number 811d eag veiGht in fish,) 
Naturfor&Ch, 1 l4b (B-9) : 584-592, 

3 • . F.gs ~r, eB8 wei(!ht,.,_and development of the spawn in the aenus 
Int, Rev, Gee, Jl:Vdrobiol,, 48 (4) : 547-576. 

M., and M. Br eat wally. 1961, Artbt1atarde in der Gattung J1lapia 
, Teleoatei) und ibr Verbalten, Experimentia, 17 : 261- 3, 
R, 1965. A bibliogra~ o{ braclliab-vater fish culture. _ FAO 

~ Circ, no, 21, Y 
/I• l956, Procluction ot ~ mosaambica in 811 experimental pond 

, Thailand, Indo-PacificFiab, CowicUProc., _6 (213) : 197·201, 
1963. Fish out ot bomll water, New Scientist, 17 (331) : 652. 

., and L, v. Bosilloa, 1958, Control ot leaa desirable axotic 
ot tieh compeUn& with or barmtul to desirable indiaenous species in 
aters in the .Pbilippinn, Phil, Jour, Fiah,, 6 (1) : 49-70. 

A,, Jr, 1960. T1l~j_8 mosaambica (Peters). Preliminai-y tindinga 
rlanda Nev Guinea, o-Pe.citic Fish, COW1cil, 0cc. Pap., 1960, 

3. 
F. , and Winifred T, E6o. 1962. The role• ot endocrine factors in 
rol. of oamoregulat1on 1n Tilapia moaaambica. Amer, Zool,, 2 (3) : 

•mar. 1965. Some remarks on the fecundity ot Ti~ ('.!'.. mosaam~ 
and its introduction into Middle Central America lNicara;:;ua) toe;ether 

first contdbution towards t!le 11.mllolo.;y of llicara.,."1.18, Hydrobiolo(lia, 

) : 357,388. 
e T, 1966, Sound production by t..e African cichlid Tilapia 

ica, Icbthyolo;,ica, 38 (3) : 279-280. 
r;--and M, A. E. Mortimer, 1965 . The transport at live fiab in 
m Rhode&.ia, Pro.:;. Fiah-Cult., 27 (3) : 21-28. 
eilly, 1962. T:!,lapia .;rowth and production at the Medicine Park Fish 

Proc. Okla, Aced, Sci, , 42 : 280-283. 
1955. Culture of tilepia as secondary fish 1D i,arp ponds. Bamid{!eh, 

:"~- ' 
lbur H,, and Howard A, Bern, ,,1963. Exami®tion of the caudal .c.euro-
ory syatem of Tilapia mossambica (Teleostei Cichlidae) for the presence 
i,robYPophyaiB.l.-like activity, Amer. Zool,, 3 (4) : 555-556, 
I_W, l.958. Das v=ba.J.ten van ti.chen, Photo, A(lllar, Terrar., 2 (ll) 
7. 

,, 

-10-

Schuster, W, H. 1949. Fish culture in saltwater ponds in J e.ve.. Ondersfdchng, 
Binnenvisserij, Bandung, 2: 1-227, 

1952a , Fish. ctllture in brackish-water ponds of Java. I ndo - Pecific 
Fish . Council, Spec, Publ. no . 1, 143 p . 

- ----~-• 1)~2b , A provisional survey of the introduct i on and t1·ansplantati on of 
fish t h:·ouchout the Indo -Pacific rei:ion. Indo-Pacific Fish. Council Proo. (3rd 
mcetinc , Madras , 1951), p . 187-19G, 

£eitz , A, 1948 . Veicl eicbende Verhaltensforschunc en Butbarschen . Zeit. 
Tierps,chol ., 6 : 202-325 , 

~he.\/, Evelyn. 1956 . Two •.1• , ks in father 's mouth , Nat , Hist ., 65 (3) : 1;;2-153 . 
uhr.11 , Evelyn, and L. R, Aronson : 1954 , Ore.l incubation in Tila;,ia macrocephal::. 

I\Jser. ~;us . Nat . Hist. Bull., 103 ( 5) : 375-416 . ---, • 
Shch':deh, Ziad , 1950 . The life hi story of '.!'_gapia !1:.0.'!.s~mluca . Fish 157. Ur.iw. 

Mch. ; Dept . Fish . , Unpubl., 2 p , ' ' , -- ' 
Sho_mura , Richard S . 1964 . Effectivene-os of tilapi a as live bait fo r skipjack 

euna fishin~ . Trans . Amer. Fish. Soc ., 93 (3) : 291 -294, 
Simpson, Donald A. 1954 . The t hina;s that happen (when you don't keep your 1:1out h 

shut) . Aquarium Jour ., 25 (10 ) : 21? - 220 . 
Sivadas , P . 1964 . The occurrence of B •Cels in the islets of lal1,'.lerhans of 

'.!',i}.ap~ !';_0~.E.!':"'E.!:.~ (Peters) (Teleostei). Gen. and Comp, Endocrinol., 4 (3) • 
295 -290 . . 

------·, 1965 , Absoprtion of fat in t he aliu,entery canal of Tilai:ia mos3wtbicn 
(Peters) {Teleostei) , J our . Cell . Comp . Physiol., 65 ( 2 ) :21i9-253.-·---­

Spaos, J, .T . 1959 , Contribution to t he biology of some cultivated cichlidae: 
temperature, a cclimation, lethal limits and resistance in three cichlidae. 
Biol . Jahabucn, Dononaea, 27 : 21 ,38, 

Sprin17,er , v. G,, and J. H, Finuccne . 1963 . The African cichlid Tilapie hendeloti 
Dwl.eril, in the col!'mercie.l fish catch of Florida. Trans . An:cr.' -Fish Soc ___ _ 
92 ( 3) : 317-318 . · • ., 

St . Ament, James A. 1SS6a . Addition of Tilapia mossembica (Peters) to t he 
California fauna . Calif. Fish and Game, 52 (lJ: 5°4 - 55, 

--- - ---. The culture of Tilapie !?,_O~"!!!_~i~ (Pet ers) in sout~ern Californi& , 
. Calif, Dept . Fish and Game, Inland Jo'1 s;1 . Admin. Rept., ( 66- 9 ) : 25 !- • (1•:ic:eo.) 

S\ll :,gle, R. S . 1957 , Control of pond weeds by t l:e usa of herbivorous fishes. 
Proc . loth Ann . Meet in;i of the Sout hern Weed Conf., p . 11-17 , 

----- - -. 1958. Further experiment s with T1la~ mossamuica as a "ondfish. Proc . 
·11th Ann . Conf . Southeastern Assoc . Ga,,ie-and FfsY,-e-cirrJii:", n . 152 -154 , 

1960 . Comparative evaluation of two t1lo.;,ies as ~o;,d.f'ishes in Alabama, 
Trans , Amer. Fish . Soc • . 89 ( 2 ) : 142-148 . 

Szidat , L. 1955 ,, Beitrnae _ur Kenntnic der Rcliktfauna des La Plata Strom.system,; . 
Arch . 11;,•drobiol., 51 : 209-260 . ' • 

Takasugi , Noboru, and Hm,a:·d A. Bel'n, 1962 . Experimental ,studies on the caudal 
nec,rosecretory system of Tilapia mosoambicn. Con.n . Bioc~em , end ph .. siol 
6 (4) : '289-303 . ----- - ·--- - . "" • . , 

Tonese.n;ia, Suit . 196l. A pre.limian,-y .·eport on the combine.ti on of plachon 
(QP.ll_~cenhalus ~e_!~ Bl ock ) and. t1la;>i a (T1lapta mosse.mbice. Pe1;'e.cs ) in 
Thailand . J our . Nst _. Res. Cour,cil Thailand, 2 {2/ : 1-9·, 

-- -- ---. 1962 . Pret'iu.in<•rJ re port on the cor.-.bino.tii:r. of ~le~hon (0£.hicef!:dus 
•.t:I.ut~och) ruod til:!pia (T_!:}-.".~'.i :: !.S,~•_l!!T•bic..r: l'ctcr :;) in Ttw.1lunci: r'nd'ci~ 
Pc ctl'ic Fic.h . Cow,cil Proc . 10 (2) : 1711-100. 

T0\lnn,Lc:1 . . Sidney J • . 1963 . Th.J c J.'J."ect 01' . ~nvirorur.1...: ,t£Jl ionG on ti1~ concentration 
of rr .:iocnlciuru and 1·c.cliostr("'lntiu.n1 lr; C\!ryhulinc tclco r: ts. froc . First · 
Nc,ti : m.l syn:pos iwn on R ... ,uoecolo:.y, Reinhold Publ.. Co1·p ., N. y, 22 o. 

Townsley , s . J. , D, F. Heid , and w. T, E(lo~ 1959. Uptake of r adio-ieot~"es and 
he.1· t.l::c.n.ei'll_thro~!L_food chainc by marine o~e.niams. U, s. Atom. Eo:er_i;, 

Comm,, AEUC-4350 , 1959, 413 p. - -- - -



-10-

, w, H, 1949, Fish culture .in saltwater ponds in Je.va, Ondersfdchng, 
envisseriJ, Bandung, 2 : 1-227, 

1952a, Fish. culture in brackish-water ponds of Java, . Indo-Pacifi c 
• Council, Spec, Publ. no, 1, 143 p . 

l '.;) '.i2b , A ;,rovisional survey of the introduction and transplantnt i :m of 
h t h:·ou(;hout the Indo-Pacific 1·e11ion. Indo-Pacific Fish, Council Pi·oc, (3rd 
tine , Madras, 1951 ) , p. 187-196. 

1948. Veicleichende Verhaltensforschunc an Butbarschen, Zeit. 
r psychol., 6: 202-325. 

fvelyn. 1956 . Two ,.,,,ks in father's mouth, Nat, Hist., 65 (3) : 1;;2 -1 53 . 
elyn , and L. R, Aronson: 1954, Ore.l incubation in Tilapia macrocephal:: , 

1r , ~lus. Nat , Hist , Bull., 103 (5) : 375-416 . --- · 
ph, Ziad, 1950 . The life historJ• .of Ti·lapia ItOssemluca, Fish_ 157. Uniw. 
' h,; Dept . Fish •• Unpubl,, , 2 P • ,. • 
, Richard S, 1964. Effectivenes s of tile.pie. as live bait for skip,jack 

fishin~. Trans. Amer , Fish , Soc., 93 (3) : 291-294, 
, Donald A, 1954. The things that happen (when you don't keep your oouth 
t) . Aquarium Jour., 25 (10) : 21? -220. 
, P. 1964. The occurrence of B•Cels in the islets of Lanaerhans of 

P.apia mos:ambica (Peters) (Teleostei), Gen. and Comp. Endocrinol., 4 (3) : 
5-298:-··- - --

1965. Absoprtion of fat in the ali111entary canal of Tila~ mos3w,:bicn 
etel"S) (Teleostei). Jour . Cell. Comp. Physiol., 65 (2) :21i9-253.-·----
J, _T, 1959 , Contribution to the biology of some cultivated cicblidae: 

mperat,u-e, acclimation, lethal limits and resistance in three cicblidae. 
ol . Jahabucn, Donor.ace., 27: 21 ,38. 
,er. V, G,, and J. H, Finucc.ne. 1963 . The African cicblid Tilapia hendeloti 
,eril, in the cowmercie.l fish catch of Florida, Trans . Aiter':-Fish.Soc--;:--· 
(3) : 317-318. 
nt, James A. 1s;S6a . "Addition of Tilapia mosse.mbica (Peters) to the 

lifornia fauna . Calif. Fish and Game , 52 (TT: 5'4 .. 55. 
- • The cult,u-e of Tilapia ~~~1.£!!_ (Peters) in southern Californic.. 

flif, Dept. Fish and Game, Inland ~'isi1. Admin, Rept., ( 66-9) : 25 .,.. (l-!ioeo , ) 
~e, H. s . 1957 . Control of pond weeds bJ' tl:e use. of herbivorous fishes, 

oc. 10th Ann. Meet in;. of the Southern Weed Conf. , p , 11-17 . 
-- , 1958. Further experiments with Tila~ 111ossamoica as a ;,ondfish. Pree , 
th Ann. Conf. Southeastern Assoc. Ger.ie and Fish Corrm., n . 152-154. 

- · . 1960. Comparative evaluation of two tila;,ies ao i:o~dfishes in Alabama, 
rans, Amer, Fish. Soc .. 89 (2) : 142 -148 . 
t , L. i.955 , Beitro.ae _ur Kenntnic der Rcliktfauna des La Plata Stromsysteruc . 
rch . 11;,·drobiol., 51 : 209-260 , ' • 
uni, Noboru, and Hm,a:·d A. Bern , 1962. Experimental ,studies on the caudal 

~e,,.rosecretory system cif Tilapia mosoarubica, Com,. Biochem, and P~·siol. , 
5 (4): 289-303. ---- -·---- ' 
~en,:ia, Suit . 1961, A prelimiunc-y .·eport on the combination of plnchon 
(Ql'.~tcenhalus ~e.!_~ Block) end. tila:>i e (Til~pii, ~ _s_:;_~.!?.t.':.': Pee'ecs) in 
hail!illd, Jour. Nat. Res. Cour,cil Thailand, 2 (2) : 1 -9• 

--- • l'.)62, Prell tr,inc r:r re port on the corc.binutti:n of olechon (0£hice r,h:. lus 
s_t:~a_t~och) und til:iptc (T.!:l,_e_:(1:: '.'E.3•~•bi_c,_c: J•~tcrc) 111 Thc.ilund·: -· r·ndo~ 
)'octrt c Fir.h , Cow1cil Pree , 10 ( 2 ) : 17l1 -11xi. 
o tc:, Si dney J . 1963. Th~ cf.feet 01' . i=nvironm .. :ntc.il ionG on t he cor..ccr.tration 
of re .'. iocnlcium· and 1·i::d l tlstrr,11tium \r ; curyhulinc tclco r. ts. f r oc, Fi rst 
llc.ti:n:.l ayn:r,osiwn on Radioecolo:;y. Reinhold Publ. Co1·,, ,, N, Y, 22 p. 
sley, S , J . , D, F , Reid , and w. T. Ecio~ 1959 . Uptake of rudio -iaoto9es and 
heir transfer throu:mJoo~nc by marine or ,anisms . u. s~ol!!!,...Ellee!:l,,.!_• ____ _ 

Comm., AEUC-4350 , l9~ll p . • 

-11 -

Trewaves, EthelW'.fllll, 1937. Fossil cichlid fish 
expedition to Kenya in 1934-5 • Ann d Ua es of Dr , L. S. B. LeD.ltey 'a 

-·-----, 1948. The ori(;in d • an g . Ne.t • Hict., 19 (lll) : 381-386 , 
Afri--can lakes with soeci~ r:;~;~;~~\ of ~e cichlid fishes of the Great 

. Zool .• Congr,, Paris; France 56 : '1-4 o e Nyasa• Pree• 13t;1 Ioternat • 
Trcwavas E. and p G od ' 6 • · 18B; 868-869 . • reenwo • 19 o. Interspecific hybrids of tilap1a. Nature, 

Tr opical Fish Culture Research Institute Malacca 6o 
Res. Inct. Malacca, 1959-6o, 28 P• • 19 • Rept, Trop. Fish Cult . 

-------. 1961. Re ot . Trop Fish Cult R 
Uchida, Richard N. ,' and Jos;ph E Kin ·.° 1~6/ns; • Jalacca, l96o-61, 31 !l• 

Bull , U. S, Fish end W1ldl. Serv.J·62 (199) ·a21-culture of tilapia. Fish. 
Unio:1 of South Africa 1945 Inl ' · 5

2
• 

Vaas, K·, F, 1952. P;elimi~• reand Fisheries Department , Rept , lfo , 1 (19411) , /;? .• 
cans u~der oxy,:ien pressure: I;~~=P~~i~i: ~S::sport of live fish in sealed 
Ka.dras, 1951), p. 119-1~8 . s • Council Proc. (3rd meeti11G, 

__ v~s , K. F., and A. E . Hofs·. ,de, 1952, Studies on T_ilapia mosaambica Pet•e,rs in ' 

6
I

8
nd,ouesia. Cont. Inland Fish , Rea. st t v a i on DJakarta-BoJor , Indonesia, ( l) : 

• ------- • 1954, On tlie nutritione.l relati n · i b 
I ndone sian freshwater ponds Sym 1 o sa P etueen plankton and fish in 
t he Indo-Pacific, Indo-Pa~ific ~=humCon ~rine and(Freohwater Plankton in 
22 J an , • 5 Feb. 1954) P 

90 97 
· ' ounc Pree • 5th Meeting Ban:;kok, 

Van dcr Lin~en, M. L'. 1957 '. Some- r;limi _ 
:,r eduction of tilapi e species . ~tc Pinary ~marks on stockin:; :."lites und 
Salisbury, Southern Rhodesia, ' "• 

54 
.. 62 sc . rat Fish, Day, Govt . Printer, 

van Rensbur3, K, J . 1966. Growth' of Til 
0

1 
van and_ Zeekoe Vlei. Dept. Nat. Cono. Re~t. a (9,s~~ica (Peters) in De Hoop Vlei 

Schoor . D, J. 1966. Studies on the cul~ · 7• 
t he Western C..pe Province Dept N t Cure and acclimatization of tilapia in 

~ogt , D, 1959. Horte Cichliden. A;US: ·Te;~!; Re~t (. i 2 )(7) : 9-30, 
elcOIDll!e, R. 1, 1964, Diagnosis and k • • , : 225-277• 

Cichlidae) in Lake Victoria. Ea•t ::,.;0 the Juveniles of tilapia (Pisces: 
129-136, " can A&ric. and For. J our . , 30 (2) : 

Whitehead, P . J. 1960. Interspecific "" O id 
Nature, 187 : 878. '" r s of tile.pis : '.!'.- ~"' x T . zi ll11. 

- - -----. 1962 . The relationship betwe~ - ---
- ~S.!!_""!b)ce Peters in the eastern riv~r!!..1;:p~a ni3rD (Gunth~r) ond !• 

138 (1i) :005-637. s O enya • Proc • Zool. Soc, London 
ftU ' c e r , W • 1962 • Ei -Attrappen und Maulbnit 

Zeit. TiP.rps~col. 19, 129_164 en bei Afrikaniscben Cichliden . 

Worthiogton, E. B. 1954, • Biolo.iy ;f snecia 
symposium on African Hydrobiolo::y ..:id I11!0~ i,'; African lakes• Record of 
83-85. , n sheriea, Entebbe, UGl!,nda, P • 

Wunder, 1-1 • '1962 . Nerocila orbi 1 i 
parasitischer Isopodeii, . Ti~i~ ~nfiirot~randriscber Hermaphrod1t und 
Anz . Suppl. 25 , p . l4o-J,l. ~ See Borullus in Agypten. Zool . 

Ya.:;i, Kinji , and Howard A. Be,-n 19c;3 Ev1 
fibers in the caudal neuros;cretor; syat:nc~ ;~r two kinds of neu:r-osecretory 
re9'W'tion). 60th Ann. MeetinG of the Ame 

O ~ ~8~ (.osmotic 
i 9l3, Amer . Zool . , 4 (3): 508-509 , r . Soc . of Zoolocists, Clovelund, -

------- . 1965. Electropil.ysioloGic analy 1 f h 
neurosecretory system of Tilapia moso~i~ t e response of the caudal 
C~mp. Epdocrinol. , 5 ( 5) : 509_52~---8 to osmotic manipu).ations. Gen. 



-11-

Ethelwynn, 1937, Fossil cichlid t'ishes of Dr, L, s. B, Lellltey's 
tion to Kenya in 1934-5, Arui. and J.!ag. Nat, Hict., 19 (lll) : 381-386, 
194&, The ori(lin and evolution of the cichlid fishes of. the Great 

lakes 11ith special referer.ce to Lake Nyasa. Proc. 13t;, Internet. 
Congr., Paris, F~ance, 56: 1-4, 
E, , and P, Greenwood, 1960, Interspecific hybrids of tilapia, Nature, 
868-869 . 

r1s11 Culture Research Institute Malacca. 196o. Rept. Trop. Fish Cult. 
Inct . Malacca, 1959-6o, 28 p. 
1961, Re9t, Trop. Fish Cult. Res, Inst, Malacca, 196o-61, 31 !l · 
chard N,, and Joseph E, Kin: , 1962 . Tank culture of tilapia, Fioh, 
U.S . Fish and Wildl , Serv,, 62 (199) : 21-52, 

South Africa . 1945, Inland Fisheries Department , Rert, He, , l (1944 ). /;7 -. 
F, 1952, Preliminary report on air transport of live fish in sealed 
u:1d.er oxy:;en pressure, Indo-Pacific Fish, Council Proc. (3rd meetinc, 
,s , 1951), p. ll.9-1'.'8 , . 

• , and A, E, l!ofs·. ,de, 1952, 6tuci1es on Tilapia mossambica Peters in 
sia, Cont, Inla.nd Fish, Res. station DJakarta-BoJor, Indonesia, (l) : 

1954 , On the nutritional relationship betueen pla.'lkton and fish in 
esian freshwater ponds, Symposium on Marine and Freabwater Plankton in 
Indo-Pacific. Indo-Pacific Fish, Council Proc. (5th Meeting Ban:;kok, 

• • 5 Feb , , 1954) , p , 90-97 , 
n;;en, M, L, 1957., Some preliminary remarks on stockin:; a-ates und 
ion of tilapia specie&, etc. Pisc. first Fish. Day, Govt. Printer, 

ury, Southern Rhodesia, p. 54--62 , 
~. K. J, 1966, Growth of Tilapia mosslllllbica (Peters) in De Hoop Vlei 

eekoe Vlei, Dept. Nat. Cons. Rept. (9) : 2-7, 
r . D, J, 1966. Studiea on the culture and acclimatization of tila~ia in 
estern Cc.pe Province. <Pept . Nat. Cone. Rept., (7) : 9-30 , 
1959, Horte Cicbliden. A,:uar. Terrar., 2 (12) : 225-277, 
R. L, 1964 , Diagnosis and key to the Juvenileo of tilapia (Pisces: 
dee) in Lake Victoria, F.ast African A.;ric, aod For. Jour,, 30 (2) : 
6. 

, P. J. 1960 , Interspecific hybrids of tilnpia: '.!'.- !!.~~ x !• ~­
' 187 : 878. 
1962, The relationship betwe~n ~lapia ni,3rn (Gunth':_r) and '.!'.• 
bice Peters in the oastern rivers of Kenya, Proc. Zool, Soc, London, 

~-r:b05-631 . 
W, 1962. Ei-Attrappen und Ma.u.lb1-uten bei Afrika.niscben Cicbliden, 
TiP.rpefcol., 19: 129-164, 
n, E. B, 1954 , Biolo,JY of speciation in African lakes, Record of 

dum on African Hydrobil.olo:;y end Inland Fioberies, Entebbe , UG11nda, p , 

1962. Ner~ ~ ' ein proterandriscber Hermaphrodit und 
itischer Iaopode a, " Tilapio ~ 1m See Borullus in Amtcn, Zool. 
uppl. 25, p. 140-J ,l, 

·1. nnd Hove.rd A, Be,·n, 19G3. Evidence for t110 kinds of neurosecretory 
sin the caudal neurosecretory system of Tilapio moaswnbice (PSlllDtic 
tion). Soth Ann. MeetinG of t he Amer , Soc. of Zoolo~ Clcvelund, ­J\J!:er . Zool ,, 4 (3): 508-509, 
1965, Electropcysiolocic analysis of the response of the caudal 

aecretory system of Tilapia mossambica to osmotic manipi,,J.ationa. Gen. 
Ejldocrinol, , 5 (5) : 509-52i,;---

-12-

A 19"8 On t he possibility of mixed 
Yesbouv, · J • 10 • 21-23, 

uith cc.r9, Bamidf.leh, t · . t ilapi• soecies fo.ind in pond o.reo.o . 
-------. 1959a., A key to ,ie ~ • caoac:;ity . 

ll (2) : j6-42. d tivity of fish ponds carryinG , 
·---• 19)9b. ,.Studies on the pro uc 

(3) 67 GB • China Reconstructs, :ew:lidc,<<h. ll : 19 , ~ • Exoerime!lts in fioh bp,eding , 
y H,, and L , Chun, '-'•- • . \ ' 
u, J.l (7) : 28-29 , · 

cultivation of vc ious tilapia 

Bo.mid.~ch, 

• 



-12-

cultivation of vcrious tilapia 
A, 1958 , On the possibility of ulixed 

h cc.ri,, , Bamid13eh, 10. 2tlil·231~ soecies fo·.ind in pond areao, Banid.~ch, 
• 19:;9a , A key to t ne ap ~ • 

( 2) a ,;6-42 . d1 t he productivity of fish pon~s carryinG ce.;,ac:;i.ty . 
. l9J9b . • Stu es on 
d Ph 11 (3 ) : 67-G8. a::;,i i.. Chun , 1962 . Ex9eriments 

China Reconstructo , 

(7) : 28-29 . 

• 

The Recources Agency of Ccl.ifonµ.a 
Department of Fi ah and Game 

PHOGRESS R2POm' OF THE w.u.ruru: OF TIIAPIA MQ,_<;$AM2ICA (r::l':::.'1S) 
HYBRIDS Hr SOVl'l!ERN CALIFOR!IIA.:!:i 

JAMES A, ST , AJ{Afc:J! 
Region 5, Inla.nd Fisheries 

SUl-n¥.RY 

In Decei.nber 1963 "~ ini tietcd a study of t ue ltt•re of Tilapia 
mooaw:,bica hyb::-ids (::an=io:iri x J,w::!lese s _ e:ies) . The pw-pose 
of the stu~· was to _;&in kn01:le::_;e cor:ce ng the foll011ing : 
production of all-:.i...:.e ,1:·b!·ids, cult a and ree::-in3 rec.u1.re:nents, 
grO\:th r at es , fecu:,di t~•, ten1)c:·ature to-erances, optill!Ulll stockini; 
size, cotchc.bility by e.:1clel's, ernl control of insects end .rlant 
nu.1.sa:icea . 

We have develo,>ed succe3sful tecimiquea for culturinc; all -male 
hybrids. Hybr~ds held in noldin13 po:ids at the Ch:i.oo Fisheri es Base 
crow LO to 2.4 inch'-'S per L:onth . 

It ap;:,eors t he hy:,ri ic can tolerate brief periods of ten:perature as 
1011 as 4o° F., but nor::lCil.lJ conr.-::,t survive uh~n lcw temperatures 
pn,vail. 

~!rud!!lUl!l production potential i a Y"t t _o be de~l'!lined . H01:ever, we 
believe under auiteolc ll!ltcl.er-y cc nd~tions wlth a bne ~c b,-eedin5 
unit of f ive females per male , 20,000 hy1':-ids can be produced per 
~t par yeer . 

F1.nger linr.:s shoul<l be stocked in the op:-i:i3 at a le:,gth of 2 to 3 
inches, thereby obte.inins st:fficient growth to p1·0•,~de catch!lbl e ­
sized 6 i nches or lon.;er fish for the late s•mir.e::- and 1'011 months . 
No problems are anticipated concernine cetch:il)J.lit y eltl:ou,;;h engl.er 
a<:cr,ptance is yet to be nccer~ai.ied . 

It a:,pe:u-e t he hjor ic.n woulc: not cc,nt rol mid~cs '.)ut !!'.SY control 
aquatic Iµanta •in 8me.ll pondo th1·oc11,h neat b•1!.ldinq; ectiv-ltil.?G. 

•J. 
, J, 

y Submitte,•. May l:,Go . 
Inland Fieharies Atl:ninistra~ Ropoc-t Ji-:, , C6 -9 , 
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PHOG!lESS lulPOR!' OF THE CULTuaE OF .TIIAPIA MO(l$AM2ICA (r :::r::..'1s) 
HYBRIDS I!! SOOl'l!ERN CJ\LIFORrrIA£' 

JAMES A, ST. n'Alcr! 
Region 5, Inland Fisheries 

StJl.il-1/ RY 

In Deceuiber 196:; "" ini tictcd a study of ti'ie ltl're of Tilapia 
~ica hyb::-ids (::an:iba.ri x Ja,·::ncse s _ ecies). The -purpose 
of the stu~· was to .;ni,1 knm:leC:_;e cor.ce ir:g the f ollmring: 
production of all->•!L.e i1; ·bc·i d s, cult a and rea.in3 r~<,uire:uents, 
grov:th rateG, fecu:~dit~r, ten::p-::~ature to_erances, optimum stocking 
size, catchcbility by a:1clc1·s, encl control of insects ar.d rlant 
m.i:tsa::1ces. 

We have develo~ed succe3nful tecimiques for culturinc all-male 
hybrids. ll;rbr~c.s held in nolding ponds at th~ Chillo Fisheri ~s Base 
crow l.O to 2.4 inchi,s per t:onth . 

It ap:;,eo.rs the hy:iriic can tolerate brief pcr:!. ods of ten:perature as 
lrn, as 4o° F., but noi~l:, canr.ot surYivs "h~n l cw temperatures 
pn,va1l. 

~!axi!I!Um produetion potential is Y"t to be de~1'!llined . Hm:ever, we 
believe under suite.al.! hetcLe,,. ccnd~tions w.Lt h a br.r ~c bi-eedi nJ 
unit of five feroales per m.tle, 20 , 000 hybric.s can be produced per 
ui.J. t l?Or yecr. 

Ftnger lincs should be stocked in the spri:13 at a le:1gth of 2 to 3 
inches, thereby obtainins st:.fficient growth t o ps·o•,~de catchable ­
sized G inches or lon.;er fish for the late s•x:ur:e::- ::md foll mont hs . 
No problems are anticipatec. conCl?l'nine ce.tch'lbility although engler 
acceptance is yet to be ~.ccercai.led , 

It a:,J4'0.rs ti:e h;rol'ido wouJ.c! not cc,nt rel midges :,ut nlB.y control 
aquatic planta in tlllflll pondo throi.:,yi neat b•l:!.ldi n,. ect:tv-:q~s. 

J. ,, 

y Submitte,'. May l ::,Co . 
I:iland Fithcri es Administra~ Rcpo,-t Ho , CG -9. 

Iln'ROLCCTIOH 

The llkUlY scientiats vho are now rocterinz the culture or tilapia for protein or 
sport are participating in an ancient practice. Hickling (1963) 1tate1, "The 
eai-liest~ kr.o>'tl representation of a fish-culture pond in history -- a bas-relier 
fron:. an Egyptian t ~wb dating from before 2000 D,C, -- shows a i:air of st•~l fi :;,: 
that can be idP.ntified as T:!.lapia nilotica, a specie• still ebcndant in tl,e tll le 
Valley ." --- ----

It is not wtlikely that wt,en Sin:.on, called Peter, and his brother Andrew caat thei 
neto into thP. Sea of Galilee, their catch included t1lapia, Gill (190'/) men;ions, 
referring to tilapia, "The seme species and closely related ones are inhabitants 
of Palfstine and undoubtedly were the chief products of the fioher disciples of 
Jesus Christ ••• " 

Another species, T. mossambi ca (sometimes called the large-mouthed' kruper, bream, 
or African mouth breeder), is an ancient r esident of Mozambique and the eaat coast 
of ·Africa, 

Schuster in 1959, accordin3 t o Vass and Hofot cde (1952) , descr ibed a new species 
collected from the Serang River of Eaot Java nnd named it ~ mudjair after its 
discove!'er, Pak ~ludJair, ot_her authorities later recognized the species as 
!· moasambica. 

During Woi-ld War II, the Ja)l'1nese q,r!J\Y cf occupation <j.isee:ninated t he species 
throughout Java. Since tr.u; tii::e, it has beco100 an iiliportant source of protein 
in most of Indonesia and Malaysia. T:,e fish is also popular in Taiwan and 
comprises a substantial proportion of t h: !1.-u-ves~ from certain lakes in Ceylon 
accordi ng t o Vaas and ~ofstede (op. cit . ). 

Tilapia are now common in~me countries of ·south &nd Centre. l America, Granados 
(1964, personal correspondence) ~eported that the s;;,ecies is present in ~lexico am' 

.th~t Auburn University, Auburn, Alabama, supplied them with stock of!· mossnmbir.a 
!• niloti<:!!_, and !· melanopleu!'a. 

American workers in various southern ata~es lncludinG Alabama, Texas, and Arizona 
have been cult i.:r1ng t ilapia for experimental purposes, but have been generally 
~autious in r ezpect to introduction in natural waters. 

Hi~klins (op. cit. ) and his associatea obtained fertile, but exclusively male 
offspring f r om the ~rossing of twc, subs,ecies of T, n,ossambica. The intriguing 
develor.mcnt aroae from the pairint, of f~s from Java with males or a subspecies 
indigenou s t o t lle bracki sh SWEllllpS of Zanzibar. Their e'<J)eriments were originally 
intended to devel op sterile hybrids for. use in tne c·.tl.ture of tilapia in small 
ponds and rice paddies. 

T. mos swnbica are maternal brooders , the eJgs an1 fry being reared in the female's 
mouth. Spawn:!.ng begins with t he male building a nc&t or; if no bottom Ll8.tcrial is 
P:Esent, he will clean a particular area for t:,e n~st site. According to Simpson 
(1954) end Hickling (op, cit.), the i'emale lays th<: egr;s in the nest or spot 
designated :iy the male. After the male has fert1l:!.zrd the eggs they are collected 
by the fe:z,ele and held in her mollth. We have not se~n the actual 1;,awning act. 
The female holds the eggs, and suhsequently the young fl,', in her mouth continu­
ously until they become free awilrl:l1ng. 
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,ming beeJ.ne with the male building a nest or; if no bottom o,atcrial i s 
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~apia fry return to u,e not her_' s muth u}!on bein:l fri ghtened. The 
e lllO~her >:ho tncn ;:iC::s ':hen u:, . It is a coo:,er:it1ve action- The 
n 1£ tl:at the fcina:e ope:,s :,er mouth and p:issive::.:• a.llo·•c t l.'O !'r :; 
,cording to McConr.ell (pe.coual cor.ir.unicution), tnc fry · ·J..U u.::..: 

.e.1. ( dUJL!l\Y) mother 1'i3h' o mout!:I. · 

c,,;ree t ,11',t tilapia do nC't thrive at va":er te:nper"t:ires belO'• 50° 
51 ) experienced c. tot~ l~ss of ti'-a,:ia at 1110 F . curlr.

0 
colc:-room 

Cnivercity . Althoug.>i ti:c:,~c. coU:~- prouabl:• sm·n.ve £J1d prcs;,cr 
or southern Unite<'. stc.tes, ru.iencan f:.eherieo workers have r.ot been 

t" about 1·ts fut•ne as t\ 5!ic:"t. fiEh • 

pf t.i.l.a?ia, cotr:!:> i r.ed w1t :, ·-"''-~:· ~,w-reot o,· i :10,•.:.:1cse:1t preie.ti<ln, 
rapid p.olification 1.-n'. ct .. ntsC:. _,o:,ulatio .. s . r::;.ckl~ng's (op . c1.t , ) 

riuted to us that t ,1e ·.ic~ of t '.1e ,cle til a,:ic ;~•cr:.C:.s tJ..;ht be or 

of the ·11a1""Yler wcters o!" cout:,eri.1 Californifl. . 

r.:ed that ":' .c /::~ .o .1r (Jc.r:e r.r.d J;i..h I'e:i;ortcc,it :,ac. intrcd.ice<l. 
(!ll!'.lec cr.d re:.:.les) ~:ito c:,.n,:.:.s r. nd ditc,,c~ t•J.::,ut.iry to the Colora<l.o 

n 5 personnel r eported that t he tila:;,ia has s·.i=vitei, Roger Lanse, 
'f>a.rtment of Fish a:,d c e.ne, llCS observed tLi.apic spa""111/o activity i n 
,ey ;:;a.st Drain, t~.:·ee p11les ecst. o:: yur,-.n . It e.,,peared l!.kely that t he 

, event.uo.ll;', a ,,,eer in t :-,e colo:-c<'.o River e.n:I son.e of its Ca.lifornic 
s , The ral)id s_raee. ,f t he t :iree.cli i :1 sna.d, Dorosoir.a ~tenenlle, " 
c cennl s 1:nd vacte:rav:i. ?f I::Jrericl Co1•.:it;r, as we1f.as itsappecrnnce 

n Sea, cu ,e;es-ted t·-.c possibi:!.:c:r 0:: a si,:i!.::.Sr .:,"J'erience vith tilcpia. 

t seemed ese.::ntial the.t ·.,e prepare for :nanagc.ment of the species if, 
appeared in ca.:.if.,rnli •.re.te:·s . ·,;c rcc,uii•ed a source of til apia tor 

nvestigetlons wi1ici1 vo•.:.ld en::.blc us t'l st•i.cl:/' the a.:S:,t c.bility of tl'.e 
to determine its possil,le ef:'ect upon the <>stabliched icht h:/"faune <,f 
ifornia . We could, at t"le same ticie, explo:·e tl',e :,-,asibility of 

ar.d beneficial utilize.ts.-::1 o!: t ,1e male h)'°o:-idc for sport, fo1·age, and 

etat~on and i.1sect cr,ntrol . 

12 , l~v3, the Ca'-i.?rnia !'is;, and CbillC C:-:1.u.·.:. ssi~n autho:-ized the 
n of ~ - ~e,io~ (Juvc.-,ese a <'d ?'··1::.ibc.ri) for c,:peri!!lenta.l rurposes . 

(19()6) ;iuosec~u nt:!.:, repo:-t,d t !.r.t ! · 'i,ossan:c~ (J:,.vanece) are ectabliohet 

ta:-y of the Salton s,~11 , 1:-.per:nl CoC111ty, ca.:.s.for,ua , 

:.963 ·.N ,,ut.a~ncu ui t;i 'W,, i .:.c ~·:·c::. Dl' , Wi:li:>..S J. I icC:mr.all cf th.e 
'ocper:itive m.ldl:!.fe :icoee.:-c .1 Un!.t a t the un:veroit:, of ,\rizonn in TUcson 

t: ,e +.1.l.::.pia s":ud:· Lt,: t ti::ce :'-:.,a,_.tc ,,t1::i.ccc : l aboratory, h<Oldir.g pond, 
ei.ta.:. s~oc;.in.,S • The :o:~,,r::.tor; c~·.,dioc ..;tc: ·_,n,l fc·oa: t r.c need of 

stoclts of tile.pill h:fbric.s e.:1d t,,c deve'-o,i:.ent of cul.tui·e nethods which, 
:itel, could '.>c e,c,,o.oced into 1:atche:7 ,,rO.:.uc~iol • The pond studies vere 
-tial e>--te,1oion of t.M lc.bore.t,,r:, pl1"se. Tt1e stocl<.:.n:; of r.ybrido under 
condit.1.0nB was rec1.iire'l t o p::-ovide d.ni'ornat!.or. on t '..ol.r adaptability to 

r e . 

" 
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TAnl,E l 

T:!.la:,ia Aqnired in Ari?.ona fo1· Uce in Rei,ion 5 Stull.1e3 

Total 
we1r;ht 
in 

ounces 

Avere., .. / · 
weight 
in 

ounces 
Strain (lex Nwnbcr 

!· :1E.!.Semb~ (J:1-vanese)Y 

T. mosswnbiea (Jav~) 

Mc.le 7 

Not dct c:·:.ti.raed 96 

6.2 

5.9 

o.88 

0.06 

o.44 
;: • mos ~8JDl:1ca. (z.anzi bo.ri ),'.":/ :,le.le 

Fcmc2.e 
4 3.5 
1, 

----·----------
}) TNheti!ne.l· !?2!~am".,i~ (Javanes~) vere bt a o tisb Ha"tche.-=....., Qk 1c.·, ....... a o aincd b:r l•lCConnell f'rom th ,I .,, - . -· • '""'"'""'. 

The T .• ~~ ( l.a:izibc..-i) '7ere b ·,; ,n , C\\lture Research Institute 1•- ' . o s t! . t . • d -Y McCo:,o.,!l fro:., t he Tro.,_ ico.l Fish 
' .,.,,._o.cca , Maleyeia, 
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TAllI,E l 

T!.la;:,ia Aquired in Arizona fo1· Uce in Re8ion 5 St u<li e~ 

Total 
\leii;ht 
in 

:Jex Number OU!lCes 

(J~vanese )Y Mille 7 6.2 

(Jt,v<1~) Not detc:·:71.i.r,ed 96 5.9 

(7..anz1 bari ),::/ :,i,,.le 4 3.5 
Fcmo.2.e 1, 

---·----------

Avere,.,•. 
we18ht 
in 

ounces 

o.68 

0.06 

o.44 

• nossam".,1ca (Javanes~) were obtai ned b:r ,,lcConnell from the TishOll'.in(;o ' 
lnerffibHa:t cho,r1, Oklc.:1etta • 

, moasP.:nbica ( Z.U:izi bc:..i) were obc:.,.!r:ed ";;y UcCoc:!l~:!J. f ro:.i t he Tro::,ical Fish 
. e·nesearc\,Institute, Malacca , Nalayeiu, 

• 
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ACl:;101•,1,EIXJMENTc 

Marvir. ;r. flhalls initiated the study. Robert G. Hulquist and Ira L, Sharp fau:·i­
cated the aeration equ.ipment uti lized in the laborat ory experiments anj par.ic!.;c.t 
in other t>hases of the study . 

Oth~r Cl,i:,o Fis!'leries Base personnel who took part in t he stu~, i::cl:1ded L.:.rr;; 
?l:.ckett, John Dienstadt, Richard Jones, Robert Cari·, and Robert Andr ews . Lee Mille 
assisted in supervision of the Santee Pond Test . 

Dr , Ernest Bay, University of California, Riverside , conducted t he por.d t ests bale! 
at: the u. c. R, ex,erimental pohds. 

Dr . McConnell, Univer;ity of Arizona, ou·,plic:d the original test fi sh and provided 
valuable suggestions. 

Whalls end Paul Git,uere l"j;" editos·i:.:l .:asiatance . 

Lt.:JO~ORY GTl:DIE'.3 

Cquipmcnt 

We converted a small storege rooc nt the C~no Fis!ieries Base int ::, a heat ed tilapia 
laboratory . Ou::- o::-iginal fish tanks consistd of a modified wooden hatchery trough 
and two 20-gallon .;lase aqu!ll"h , We soo:i encountered a need of additional small 
tanl:s f'or se1>ara'tion of sex~s and subs!JeCi-?s . 

• 
1/e then imrrovised additional tanks from c'.iscarded r efrieere.to::- liners ::,adc of 
s t:eet steel. They were line<! wlth polyet!,el,">e sheets 't o prevent lea kage and 
corrosion . Their usa'>le cepao~ty varied fron 46 to 58 enllons . We nlso borrcweC: 
a supply of 6o-i;allon polypropylene tnnks from toe University of California , 
Riverside, whic:1 appear to i:Jc i deal from tne stend,.oint of resistance to leakage, 
breaka3e, and corrosi~n. 

f. Uodel X-2 Quincy air compressor with a l HP electric motor, precsu::-e control 
valve, oil filt e1·, and bleed vnlv2 provides suffi cienj; air for all tank water . 
The manifolds and supply lines nre of plastic tubing . Aeration stones are of t he 
conventional t y,,>e , Salt eccuIDUlation necessitete<l freqnent r eplace:rl!,nt of t :,e 
aeration stones . On one occasion, t i1c dissolved oxycen in t he various t anks raneed 
from 3 .2 to b . 4 .ppm . The louest readings were associated witi1 tanks havinc the 
stones in l ongest use. 

Fi:tr~tior. c.nd Clee.nin!, of Tanks 

In time we were o.~le to avoid ntost :if the t u:-iY. clco.n.i.n3 chcres nnd water replace ... 
ments associated uith t he meti.1od3 ut1.:.1z.cd b~, t!1c A!"lzona ,:o::~:ers . He r..:t.intained 
sati sfactorJ water clarit:r end pu!'it:• w'..t., uct~ ·,o. t.ei c:1arcoc.: a1unrium filters. 

Fish Cover 

We prepared artificial cover, flS recor.:nend-..•tl b:r ;,icConn,;11 .UJ cutti :1,:; s he ets of blac1' 
polyethelyne film i nto 1-iach wide strips ond tyin-, til.:,m together at one end to forni 

, mo;, -like bundles . When the bundl_es a r e wel.ghted and p.:.aczd 1n a to.nk, the free ends 
become loosely dispersed i n an excellent sinJUlat1on of natu.ral vegetation. ------- - - --~---~-
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Food S.udies 

The tilap~a "ould not consUL>e guinea pi 10 pellets wllich were recommended by 
ticConnell , We f ound -chat both rabbit and g1.1.i,1ea pi g f eeds c1'int,:,g:-ut~i! .. ,, 
Only the sl!'al.ler fish utilized the frcg!D8nta. 'l'he uoe 0f rodent fc~ds e>ri. ,.i.n, '. a , . 
in a belief that tilapia prefer and tiu-ive on vegetab).e 4~ete :-ather than feeds 

~oatai nin~ a..."l.im.9.1 prot e i ns . 

i:e have s!.nce eA-Pel"imented with a varlet ~( · of feeds which i nc:!..uc!ed filementous 
green algae, Clo.dophO L'"r ; frozen C.a:ihn!.a; mosqu!to la:-vae; coo~ed fisn ; chopp2d 
liver; bambure;er; chic'Een; turkc:y; an<! co.nned dog food. Adults :ind ~uveniies 
accepted all of the above items. The adults would devour live mosquitofish, · 
GP..:nbusi a e.ff1ni 9, and guppie£, Le'.>~e':.ee retic•.iletus . The fin15erlings also 
cor,s·Jl1'Cd f resh fish w:1e n to.:,:• were su:ell enou.;h to be i ngested . The Zanziba!'i 
end t _he bybr'lde ere ,oore piscivorous than the Jo.vo.neoe. 

Fer ccnvenience end econoi.:y, we finall y a.dopted a etMdard diet of dcy trout mea
1

. 

( cr,u.bles or pell ets) w:!.th occasional supplemeats of filamentous algae and 

frozen or live daphnia . 

The parti cle size of the dl"J meal fed t o tilepia of various size groups appears 
ln Table 2 , A typical anc.lyois is pr J se:1t e<l i ~ Tnble 3. 

Uch:!.da and Kir.g (19G2) deruonstruted thf.t t here was a sigr.ificant difference in 
the growt;, rate of tilapia subsisting on :!.lvestcck feed (white wheat middl::.ngs) 
end those livinG on dry trout feeds. of 11:: .;'.1 ~uali ty . The gro,<th of tilapia on 
the trout meal. surpassed t.hat of t!,e fi&b o,:i t !:le :niddlings diet. The authors, 
hcwever , intimated t h~t prolonged use of the higher quality diet miJht impair the 
spawning potentio.l of brood stock, OUr t ilapia have been on t he trout meal diet 
for appro,-,Lnately 16 months . Their 3rowth has been e:ccell e:,t. As yet, we ba·,e 
not detected any impairment in JDE.turation or f ecundity wllich could be attributed 

to diet, 

1;1ormally, \le f eed t he tile.pl.a fini,erlings and adu'.i.ts c;,nce o. d9"• at a rate equiva­
lll!lt t 'o 3 to 5 percent of t heir body weight. Feedings in ex cess of 5 percent 
usutlly r?.sult i n unutilized r esidues and conseque~t reduction in disso:ved oxygen 

snd~ water clc.ri ty . 

Ae with '!'oat fry, the f i rst 10 t o 14 da_ys is o critical period , Th~ tilapia fry 
r eadily consun,e_ f ine tropical f~sh meals, but we fowld that pulverized trout ,.neal 
,ias a satisfactory S\J1' stitute . T!1ere should be at leest two, prefer&bly more, 
feedin,;s :,er day for ':ry less than 14 dn;ys ol•i. OU:- feeding schedules 1·epresented 
u compromise with operating co,iditionS' rather than an effort to obtain maxi= 

growth. · 

The immediate objecti•res of our t1la,,1a cul:cu ::e we:·e : (1 ) development of o. 
broodstock r eserve, an<! (2) ::,r'.>duc ~ion or sufri<'i ~, t ;,ybrid fry for fut '.ire investi-

gations. 

We obtained the first J J.vanese fry 0:1 Februe.r:, ll, 1964, The 19 fry were trans· 
pm-ted to' a nursery tenk. Tbey \/ere about 0.2 i :iches lon,; . Their first food 

f-----___;coneisted of the fine meal, and g.-edually the diet we.a chani,ed to coarser food 
crulnb"J:eir)~e- mea.sUi'ed- a-&B11Jpl.e- ot...fi'Le--il.!!i! on Februar)!: 29 and all 19 on March 

19, They had zrowµ about l inch by t he 18th day ancl 2 1ncirea by tbe"?!ltb.- day - ___ _ 
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Advaaced f--y 
(2 weeku olc to 2 iachl!G 
long) 

Ftngerliuss 
(2 to 3J inches lon~) 

Fln3erUrgs 
(311nch~s lone 
t luough lar ·e i.dults) 

Califo,.,,i:i De•,r.rti..ent 
of F~s11 :.ncl G:.,J.:.e 
s~e..1de.:-C. nJJJ:=.il..'.,..r 

U. S . st 3::idcrd 
screen. si"?e 

All thrcu.;b lie. Hi, 
all re,;e.ined o,i 1',o . 26 

All th,·ou.:;h 1;0. 12, 
ull r etained on No, 16 
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TJ'..BLJ: 2 

Cal.ifOJ.':1i3. De~ir.rtue!'lt 
of Fisn c..nd G"J .!e U. S . ~t a;idcrd 

~~.~=i-~"------~~~~c_:! _____ ~--~s~c~r~e~e~n;;....::s~i~~~e _______ _ 

c! 1'0 2 i nches 

cbcs lon.:;) 

long 
~e t.dults) 

N.:i. 1 cric :b·!.<:.:ci All thrc'-'Gh 1/c. 16, 
all re,ained 0:1 No . 2b 

All throu;;h r;o . 12, 
ull r etained on No. 16 

Fio,:-e 

1-,oist'.l:.:e 

' 
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T/.BJ.J: 3 

T;-pical An~ly~is, C7J Trout Feed 

Miscella!1<!0'.ls, additives SJCh ae vite.Ll ns 

·---- - -----

_ _____ Percent 

37,0 

35.0 

5.0 

9.0 

2.86 

10.0 

2.14 
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·--------
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. 35 ,0 
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9.0 
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lO.O 

l.14 
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" " ollserve<i another group of Jc.vanese fry on FebruA.-Y 24 in a 20-gallon aqua.riJJll 
wni~il cocta!.ned fiv" .teu>al.P.S and one inale, The young vere prematurely rel~ed 
··: ·, t ac u10tne1·, We use the term prelllllture to 1nd1cate that the yolk aac vas etr:rl 
·,tei~le. !lormally , 'she mother does not r,.l ease the fry until after yo::.l, d .c 

absorption • . 
Four fry, placed in al-ounce jar of unc.erated, unchlorlnsted tapwater, our'lived 
·;it'.lout feed or aere.tion for four days , T!1ey vere still alive after seven 
adi'.itione.l days of similar. conditions in a 1-quart jar . suc,1 hardir.ess appenrs 

to be a characteristic of younc tilapia , 

Initial P::-oduct~on of zanzi~ari F;--y 

We noticed the first si:;n of sr,a...mi:ig by t ile :::.enzibe.ri on February 101 vhen a male 
prepared a nest b:J removing most of the sand l"rom one end of the aquariwn bottom, 
By February 20, t!le buccal cn'lity r,f t:,e fcninle 11as fully er.le.rged and contained 
eggs . We t hen removed the r.-ale fror:> t h,. to.nk , We discovered fry i n t he female's 
iroutb on February 27 . Two da:•o l ~ter we removed 299 youn6 , The female was about 
5 +nches long , The . f ecundi ty of tilapia becomes ap:,,arent when we consider that 

'.£ . mossambica cw, sp8"n monthl:i. ' 

Initl&l H:,t c·id Product tor. 

On !\arch 13, 1964, followi n;, daily c'.lecks, ve obsel"led the first hybrid fry, They 
appeared in a t&nk containing four fel!1alec Javanese end one male zanzibari, There 
were only four fry i n the t anJ. , Two day s later t bere vere toree. Later observa- · 
tions showed that insufficient c-,ver vas available to pre•rent canni balism, r esulti, 

in the poor fry sUNi val. 

Tilapia Production: I m,rovements 

for our next t 1lapia breeding studies, ve emplo,Yec! the i:tOdified hatchery trCusn, 
vhich is 3 feet vide, 8 f eet l ong, and 18 inches c!eep , vith abundant plastic 
cover, We divi ded t he tro-.i.ch into t 110 _parts vith a net screen in order to prevent 
parental predation. we reasoned that the screen would perm1 t e,ce.pe f'rolll adults, 

On April l, 196l1 , we placed a 111Sle zanzi bal"i and four females J 0\'8,1ese in one 
port ion of the trough. On April 22 we found t'r-J i n t he moutn of a feLl8le. lie the1 
placed 2 i nches of sand on the bottom of t he trough to provide neat material, The 

male constructed •a nest vithin ate, days, 

We obseNed no otiler evidences of brce5iing act iv-i ty until June 2? when ve agai11 
noticed fry - in the mouth of a female. On /,u(lU•t 13 ve drained tl'e tank and found 
50 hybrid f1nge1·l1ngs of sc,v,e::-al size groups. It vas otv1ous that 11e bad failed 
to det ect seve1"Bl spavnings . It further a!_'rce.red t °r1at t he adults bad conswned mosi 

of the fry. 

We decided that visual inspection alone in the L·ou )l would not insure prcm,pt 
recognition of ew-carr:•inr, 'females . In edditi~.1 i t appe.,rs nece ssary to remove 
the mother hold1n3 the fry or the fry fro:n the matller' s mouth prior to the free­
""1Jnming stage to prevent ;,a.rental predation. It is possible that predation could 

be minimized by increasing the feed during th1a time. 
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We divi ded the tro·.ic;b into t;vo _parts with a net screen in order to prevent 
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nim1zed by increasing the feed during this time. 

.. 
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~;~ _t~en utilized t he convert c! . 
fc.n:a_es we::--e ir1s"J . c refr .Lee.rat 0r line .... s f 
·.,c.s pl aced i n a ;:~tea in nle._:id everJ 10 du;·s . If e o! ~r~edi ng t anks . The 
we t :·e.ns1'ec·reJ t :i,; !I.rate incc,bntion tank . ilhen the G!oth ei_'; p r esent, the female 
c,sv1ty is· a siv i~ ;ounc t o a nurse:-y ':.ank. '.l'he e,ct,ract e1 s mo~th contair.% L:·, 
surfuc-a of t he .p .. p~ocess. We :nerely ho:d the f ~ ~ iop of l ry fron tl:e :.,uc~:. .. 

nu_ sc:.-y tanl:, open her mou·th d e _ - just under tt:e ,:atcr 
, ~.n SJ1e.ke t he fry fr l 

T ,e :,iethod of ne"iodi • e• .,to t.1c 1Jate.r. 
a:,d : .ot:ie. r a • - c_ in - ba:,d i nspection of fem::.l o - , 

fry . Ui1de·r iii~a~=m~~r~:' t he n:ost pract icru. mea:is ~i ~;~,. c~~ -Y separa"cio.1 or f ry 
period would all . d .. urc cond'.tions in the C'rlno 1 b .. . ng )!lBXill!U:ll survival of 
with n:ore w1ifo,:· et ection of eg.,;a or c:.ptive- f;.. aA orator,•, a 10-day i nspect1o• 
f en,ales in incubat "~t;r te1,1pe;·etures would probebl~ . reo ~~rger pr°'.'uct!on schedtl~ 

o. ank.s to pe:irit prom,t rc:no•rsl of -~;.e dai ly iuspectio!'l o!' 

Further ci:n!)l1fication for cictec~ , • 
~£~:~.:d:or breedi ng ta.,ks wnare"i:~~~~•c~::~~~eo:::;n~~ ~=ryt~::i,ubsee of glass readily 

. Other T1lei:,ia rroC:uct1on Methods 

Wo found that we could euc res,.. f u.l ~ . 
9(p)e~:ornalcent our:iv:,.l 11it'1 o~e .; t.tc; y o~a!;~ ~1.:apia e •J3s in 'e::: t c,d .jars . " e had 

ccmmunicat" ) . - - -,.ss, / 1 ",:,ou- h ~- · , " , a 
similar tests ve b ion e.q:e,·iencec. an evnrac;e ir.ort~lit -.ie :~·. zor:a 11orters 
trnys with ci~c~lat ;n i eve t1lapia egs s can be incui:>etec\ i, of~ aoo1..t 50 percent in 
f :·om gravid fcmo.J.es ff' we~ '.'~ter a.'11 a c-r•.t ion, l·,e n:ac!e .l eug jer~ or hatc:un3 
our l1mi ted brood sto~~ ~tic.,~r:g experiL1e.i~s ' bece:.ise ve ~~d eff~rt to s t r ip eg,,s o nj Ulj' . no care to sub i ec-t 

We bega..-, t he ctud·, it· " • of the kn T .. ,I V n lO.J " a.var.e 3e ar:.d e Z.e.i1zibnri . T' 
o~ ha.nd a~~h~-.ock in the United States . In D~cembcr o~~ l etter compri sed half 
· no Fisheries B::iee . l,.o;, we nr.d t he follo,tin6 

Adult Adtlt 
~ - f e~_! Fil"'~linr, --2!L 

Javane se ~ 
Zanz,ibari • ,'IP 33 27 

!!.)·brid 250 
> 

31? 1,4;0 

of t :.e f irct ::at cb of :iyb!"i d fr 
of w;~ic.1 were fercales·. ✓ .• we have produced 

:Ye WP.1·e unable t o mo.in' .. E..in e . 
fore , diur11al and t ank -to-t .nkaa~isfe.ctcn•.7 unifornli.ty of t tests of food co lSl:l:l t a .luct uaticne did r.ot we er tcmre rotures , s•,,eroa 
t em"e ~a tu·· . .l' .on, ,.·owth re.tee i:,, b ·· 1 ,ie:rrn t nccurate l aborator; -
10~0 F. . es re:ice1 from ' ( 3 to : ~.60 lo"' 'i r, ... ll: . c e ,_:!. 1. ,: or i ncubation ~ · The hi,.t.est . • • . r.n • wa ~c~ tc- ue . t· , " periods • Room 
the ma1,ual i,;a s hoa· e1 100: and 11c.te1· tc.,up~rate~c - IT "ult -~ '1leo ranged froz:i 65 t o 
distress during th~< . ~ono1·ols on Feb,-~:-; 11 , . :h~ t1l "~ r,-~,11 a n:alc.d j ,·stment of 
activity and foo:l c~r rLf eJC!)oau:·e to the hi ~·~ . t •n: a:,_~ sn01,et1 no eYidence of 
bccw.,e cooler . In c:~r;•pt i o:i inc10as~d tewpo, :~ii., ;,;~";~~,ir<,~, Actually, their 
i;uppies held us t ila~ia ~std, ~here we.s a r,,orta.l'..ty or ab -t"ood,cl1ned as t!ie wate r 

oo i n the same rooo . ou ;,., percent of the 
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u'oili~ed the converted refr.i.eerat.:ir liners for breeding tanks . The le 
O d If ei;gs were present, the fema • we,-e . ins:,ected in he:id every \1. u;·~h n the mothe1·' s mouth contair:'?Ci L,:' 

ced 1.n a se:,are.te incabetion ta .. , . ~ raction of !"ry froff . ::.e cucc~ .. 
sfe.-recl the /OunG to a nurse:-y .an~: '.Ih\ e:l • 'ust under the ,;,ncr 
is a sin,ple process. We :ner ely ho_d thed e_ k; the l'ry fre• l.1to t.1c w:,te,:- . of the nu:·se1-y tank, open her mou·th, e.n sne. · · 

• . f f =les w·d car'y separa~io.1 of fry ~od of pe:·iodic 1n-he:,d 1ntpection ? e , · \,,.- ni;g )11SX1mu:n survival of' 
:,er appccrs to be the r.:ost p,:-ecticru. roea:,s o1 l~~ r .. tory e 10-day inspectio· 
nde::- t i1'1' tem,ic-ra-::urc cond'..t1ons in tb; -C";no -A \:rge/ production scl!ed~~ 
would allo,.: detection of egg~ o,:- : ';"Pt _ v~ab?y· recuire daily iusriec'tio:1 o~ re w 1iform water tet1pe::i.~etu.,..e -> ~,ott..1..u. pro - _ 
in incubate::- tanks to pe::,,,i t pro::nt re:noval of fr;, • 

,. ci:'!tnlifice.tion for dctectin._:: e .:;~ 1s ca!1 be obta!..ned by the use of gl~ss 
for· breedl.ng te..,ks wncre fo=les car1-yine ei;gs or fry can be readi Y 

d . 

Cther Tile?:)ia rrnluctior. Methods 

- · .,_ '1 llapie. e 11.,.s in c e -r:-t~d jars . ~.'e had a that we could succes,ful .... y no.,~ t. ,, ~~ •. .t. •1; . :.,zor:a \fo .... Le!'s 
ent sur:iv,:,.l 111t '1 or,e oe.tch of .:;.o "'?.'33 · -;:.;;"~~t" ~f ab~:t 50 pe;cent in 

COllIIIIWUcat:on) e:tpe:-ienoe~ an e~crai;e rr..o_ a - Y - o~ hatc~n 
tests, ,,e believe tilapia eg~• ca.,~ be inc~ce.te~e i~o e~1f~~-to· st::-4>· eg!s 

1th circulat ing wa:-Ll ~,ater e..'11 ~c,r•.~ion_- ec~~.:," we did not care to sub~eC't avid fcmo.les for hatcni r:g ex.;,er_llle,1 .... s, o .. 
ted brood stock to injury, 

t he ctudj' with 10:; .::avar.eJe ar.d 8 Zanz1bnr1 . Th".? ktter com;,~i;~d half 
known stock in the Uni.~d States . In D:?cembcr 1965 we nn.d the o .... o•.11nc, 
at Chino Fisheries Base . 

Adult Adclt 
~ 1'e,:.ru.e Firig:rlinr1 -~ 

• 2-,,, 33 27 e 
ri > f 

2)0 319 1,450 

.e.rcil 230 1964, the da~e of t!·.e first ;:&tcb of !iyb,:-id frJ, we ·have produced 
000 your.g t.ybrids, none of w:,1c:1 were fen:ales', 

o.ble to mo.in:.E.i ri e. ·3 atisfe.ctor:, unifo~·mity of wc.ter tcmperatu't"es ~ '.l.1hcr~-
r. un__ tank-to-tank fluct uaticnc did r.ot 9en:u t nccurate laboratory 
r;ur,.al and . t~on ,o·ow~h , ·c.tcc, i:.nd b:·ced~1.c or incubation per1:;oda . Room 

... food coi1s7.1:pf . ·'1 , to , 50 1,, 'f1c.n1~ wat;cr tc:-µe:.:n tures ro.nged rroc 65 to tu··ee re~ee, ror.i ·•·· • • - 1 dJ t t of 
·Tl hi :best room-and 11t:te1· tc,Jpi,ratc ,-ec rr~ultoC: r,·om arr.a r. c:s men f 

:e h~ater controls on Feb::"\.le-:-J 11 . ~:'le tile.::,ia. shoued no evidence o 
ual i,;~s .:hi brinf exllnsu··e tn the hi.;.· s, .• 1.arr.pcrttur<:c . Actually, their l; ~: ~~o~ ~o~S'JJ"ptio:, i.nci ; as,ad -cenipora'"11.' ant! tL2n doclined as ft;~ water 
cooler. In cqntrast, there we.s a ri:ortality of ab out 90 percent o e 
held us tilnFia food in the s9.llle roOJ:l . 
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Despite the variations , our crude equipment di d allow us to produce additicnal 
brood stock and to obtain a su.."t'icient supply of hybrids for future work. In 
eddition, our e"Periences a:-e hel9f'ul in t he ple..1nine of improved :t'acilitils. 

There can be no question t~at temperature ie an e::tremely illlponnnt facto,· in t:,e 
production o~ tilapia. North Viet Nam workers, Long, Giay, and Vini1 (1961) 
co:icluded t !1at 300 C. (86° F.) is the o:,timum 1<ater temperature for t1,;,cpie. rear­
ing. The . upper lethal temperature is 43° o. (loSo F . ); the u·,per suble'ohal 
temrerat1U'e is 37° c. (98.So F . ) to 38° C. (100 . 40 F.) and hi~),er , The lowe,­
su:iletual tenipe:·ature is 16° c. (Go.8° F.) to 20° C, (68° F,) and l ower; the lclfer 
letr.ai temperatures is 6° c. (42.8° F.). · 

Allanson e.nd Noble (1961;) foun~ t'le upp<?1· let'lal temperat:.u-e fas 383,e. (100 ,8° F . 

l·/e found the w,;,er t~erature tcler.J.:cce lfrdt to be about 103° F., and the lower liout about 42° F , 

Our laboratory is now eq•tip:,ed with tl.e!"lllostatic co:1-:0rolled natural ;i;as beat. We 
will now be <.ble to maintain o·u· ;,reod,i:-,z a..~d rearing temperatures ncer the desired 86° F . 1.:ark. 

Mcrt~.l.ity 

Several female Javanese have been hilled o, ZanzibLri .nales. Tue deatho occun-ed 
during cor,parative testing oi' apa:riu.'1g cos,ditions in two 20-gallon aquaria , We 
bad place<l a 2-inch lnye:· of sund on the bottom of one aqua2·1um, The other 
contained no sand, T:.iere was a male Zan=ibe.ri and female Javanese in each tank, 
Four dnys e::-ter nest const ruc tion, the female, 3,e inches iong, in the scnd­
bottol!l tank displayed va..>1.ous injuries i11clud1ng lost scalP.s and caudal fin 
da,ne,ge. The male was ap:,ro;:imately 5 1:,cbes lon3 . We separated her from the ir.ale , but she s~n died, 

We then r eplaced the fe!llal.e with another which was li.2 inches long. The male 
killed her within five days. The same behavior occwTed in the tank without eand, 
but we saved. the female by p1·ompt reMovol. I telieve the oote killing 1:ehavtor 
occurr ed because the fema.J.ea were not raady to spawn, the male 11as larger, and 
there vas no co·,er fo:· the female. lie have hed no dif:!'iculty since we becan 
pro~idin~ an abundance of cover in the fonn of plastic otripo , 

~,oot other fis)1 loss.es occ,urred :iecause of escape from tenks uy Jvm,Ping out, froo 
handling, a;1d by l,lrede.tion; We have covered nll aquu.ria and tenxs with poly ­
ethel ene filo mow1ted on wooden f r woes . ~ltlfouga we installed the covers to 
prevent the fish from j,ll!,ping out of th~ tanks, we discovered t hat the sellll.­
opaquen<?ss of the film reduce'.! e.le.nn acUVity caused by mo·rements of personnel 
about the laboratory . No::-r,..ally, the Za., i,ibart and l ,j br1Js are more su!J.)ect to fri !,bt tlian the Javanese . 

During the pond terts, t110 broods of t1:opia we.·o iu!'eoted with fungus (SaproleT11 : 
One caoe resulted from handlini;; during se1nin.,s . T.w oth.:,r , presumabl;·, :-eau.lti,d 
from poor condit.irins asoociat~d with l<,w \later tei,·peratures . All fi sh recovered 
cor.,plctely after two dips of' 30 to 6o se,conds duration in u 1:15,000 soJ.ution or' 
malachite green, Tho>ir pro.ni:,t recovery indJ.cated t:iat a ain(ll.e treatment rr.'1.ght have eu1'ficed. 
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e the variations, our crude e'lw,pment did all°" us to produce additional 
stock end to ootain a su.."l'ic1ent supply of hybrids for future work . In 
on, our e,cperier.ces a:e helpful in tl!e pla:mina of .1mprov~ :t'ac111tics. 

can be no question t~at telll))erature 1e an a::tremcly important facto,· 1n t:,e 
•t1on 01' tilap1:i . Nos-th Viet Nam workers, Long, Giay , and V!ni1 (1961 ) 
ded t~at 300 C, (86° F.) is the optimum i,ater temperat\U'e for t1lepie rear­
:I'he . l\Pper lethal t emperature 1s 43° o. (loSo F. ); t he u•,~er subletbal 
tw•e 1s 37° c. (98,8<> F.) to 38° C, (100. 4° F.) and hi '.'),er , :I'he lower 

,al te111pe:·ature 1s 16° c. (Go . 8° i' . ) to 20° C. (68° F.) and l011er; the lever 
temperatures is 6° c. (42.8° F.). · 

on e.nd Noble (19611) found t'le upp~1· •lethal temperat:ire ts ?,8t,£. · (100.8° F. 

d the U!)per te41perature tcleru:,ce li1'l1t to be about 108° F., and t he l°"er bout 42° F . 

poratory 1s now eq,1ip:,ed with t Le::inosts ti c con-:arolled natural gas heet . 
pw be ~ble to maintain o· . .u· orecdi :1g and rearing temperatures near the 86° F. c:ark. 

Morto.l.ity 

female Javanese have b~en hilled by Zanzib~r1 "'8les. :I'ue deaths occurred 
cor,,parati ve testing cl' apa:iniag cc,c,a i t!ons in t,ro 20-gal.lon aquaria. We 
cec; a 2-inch lnye:· of sund on the bottom of one aqua2·ium. The othei· 
ed no saud , T:.iere was a male Zancib,.r1 and female Javanese :in each tank. 

s e~er nest construction , the female, 3. 8 i nches iong, in the scnd-
ank displayed va....-ious inj uries including lost scales and caudal fin 
The male was ap!)ro;:imately 5 inches lon3 . We separated Iler from the 

i; she sc,on died. 

replaced the fe!llale with another which was h,2 inches long . The male 
er within five de.ya . The same behavior occw·red in the tank without sand, 

f.aved the female by p1·ompt reMOval. I lelieve tlie oote killing l:ehanor 
because the femalea were not ready to spawn, the male 11aa larger, and 

s no co·rer fo:· the female . lie have hcd no d1ffieul ty since we beean 
~ an abundance of cover in the form of plastic stripo, 

er fis!, los5as occurred :,ecause of escape from tenke uy jl'.mping out, fron 
; , a.1d :,f pred.e.t ion: We have covered all aquo.ri a and tenxs with poly­
e f i lm mow1ted on woocen frruaes . Altlioug!i we installed the cover s to 
the fish fro10 J<111,pi11g out of the tenka, we discovered that the sem1-
ss of the film redace1 ele.rm ac ~ivity caus~d by mo?ements of personnel 

1e laboratory. No:-::,ally, t he Zru1sioart and /,; bri.is are more su:,Ject to lian the Javanese . 

he pond ter ts, t 110 broods of t1:op1a ·., .... , infected wit h f u11gue (Saprole.c;,11; 
resulted from handlinr:; durt11e ee1nin3s . T,ic oth~r, presumebl;•, :-esu.ltr,d 

r conditfona asnoctated with 1~ lister tei;pe!"atures . All fish recovered 
l y after two dips of' 30 to 6o se.conds duration in u 1:15,000 soJ.u"tton of 
e green . Tho,ir pro'1>1't Ncovery 1ndl.cated t ~ t a 31n(lle treat ment rr.l.gbt 'iced . 

De:'on.iities 

' in o•ir e1,t<1e i,roduction or h;)·brids. 
1/e have obse.ved oilly seven . defor.ned f1_e~tches of l'l,;h and amounted to :..esJ :n=-:~ 
Tr.e m!!.li'O.'lll'lsione "ere conf sned_ to tw~ ~eared to be a curvetu.,,e or sho:te:>ir , o. 
J. percent of each lot . The defo_ '1D1 ty _. p. lacke.J. t,,e right e;•e end one ,10e. no 
the spine in four of the 1'1s1,. Two fs sh 
caudal peduncle or c•ndal fi n . 

• < icste t hey me 1,ot r e:.d t :..;r su sce:,t1ble to 
Our experlences wi th !· ~~~ 1~~ ) "efcrr~ng t o the e;~m.:s Tilepia tn gener~ 
diseases and rarasites. Ch1m1tc '!9>~. . sites of Tila)'lia t.ave bc~n r ecorded . 
statls, "So far no ~e riouc di sec.se.~ o~ oo~~ing wurn. •1e.ter periods . THapia, 1t 
We have not eneourrter e<i fllll,3US o1.'t ore s t •ack e at tnc colder te11r,i)eratw·es . car.s are oo::-e ..sus~eptib!.e to f'ur.,;uc a ., -

app ' f < h to aetern:ine h c.Y .. d t!:i.e t-lle.-::-1-:. .,~t:1 ot'·er wa!"Ul{3" .. e r _a .ea . 
As yet we ha.,e not r.e.. . :, - i l' <'' s•ases and parasites . st:sceptible they are to t 1·a:i: • .._ as on o ·- -

:ncube!:.ion e1,d Fecundity 

e Chin? le..;orc.tol-y, fr, r.or .mll; !latch between Und•r tem'>erature coniliticr,s in th . f . . •carte f ~ce m,ll:m:in1:. 3 to 5 days 
7 t; 10 d;.!'S efc.-r C!,3 <lei osi ti~n . 1;'"' -~! \:1 f!'om- 6G to 520 F, The maintem:.not 
leter • The Whte:· t ellli'eratures ..,en~r~.J.o:i::l;edl;,r shorten incubatl.on and fry of uniform optimum temf er-~L·, _•es 110 

develo:,n.ent periods . 

F~cunc.1 t ;· of J ~., a :1ese ·F~c,ales 

od ~ avere.ge o:' ajout 200 fry ~er spBWn-
OUr present brood Javanese f~es pr uie unlation to t he size of the parent. ir,g , but the r,Ulllber varies consiaersbl;,r n re . 

a n~ f . nroduct i on of ell brood feff'.ales . 
We a re new r cco:-dinc the ).en~h, weig1_;tj_ di •1id~' fish . Nate the ciffercnce in 
Table l1 provides data on r roduction ~- ~ 7 
size and product!.on of fi sh num!Jers an • 

U 1 exuel Populatior.s s,~wning Behavior in n s . 

-t cal mat ·u·atio?1 ..c:ha.rnc;; 1'? .l.'istic" of moutU pou~n :lipe J :ivanes~ females ma:lifost typ_ r' e' •·s in. the buccal cavisy eve!l when m, __ c,r 
dev'el opme,1t' ovl.posi tion, and storage . o e e ~s ere retained fo r a considerable 
are absent . Under t hese co~d1tt on~, tht S11, consl,mes the infP.rti le e3Gs, f o~ w~ 

thct t h<.> fe,neJ.e ev-.,n ua ; h v1 -pe rtoci • He acswae . . f a3Wents during such oc tl o • have not observed discarded eg3s o.1-· r # 

. , cl.ia~E.ctcristics includin~ coloration und 
nature mule hybrids e.,niuit Sp.J.irr.ing mn.,leo • Although other wo:-kers, Ve.as and 
rest builuil'lo despite the aJre.1ce of f ( c · t ) cit' rare 1nste.nce3 of n-.a.J.e 
~ofstede (op . cit.) and Uchic.a ~n_d ;.i•'f,-.~~-1 :;-;t~::.' ,:r- ,u,.va not observed such 
T. mossa.:.nhicn holding e'!~~ nt:d -1 / .. n - , 
behavior , 

netr•r.n!.1.nt io:1 ov :. : 

' l "tr· t ed b Fii'.U.-e l as a meano of 
We have utilized the e;:terna;- featux•e5 c~~ct u ~n o1•r· method, tl·.e author and a 
identifying the sex of t ile-i.a , Ao a d th~ sex o1· 8/ young tilap1a which 
sesconal P.mpl.oyee 1nder,ende4tl y dc~ernd.n~. dete1,n1nat1011s wer e 1n total agreement 
ran.,ed 111 si ze from 2 ,7 to ,0 inc es . ally mature , -,e :::-e:;,~ated t he process. The 
l·ihen the same g"·oup of fish )le~!:>~o~:nc• ded wit1'i'"'""= iru.tial ael;ermina.t1ons • diagnosed number of miO.es and re ~ ~ -



De!'on.dt1es 

bse.ved only seven deformed fish in o•ir e1,tise production oi lJ,·b!"ids. 
4--m11tibne were confined to two ·ontches of 1'ish and a,n::ru.nted to ~esJ th:.! 
of each lot. The defo:1I11ty appeared to be a curvat1.u·e or sho:1;e:,ir; oi' 
in four of the fisl,, Two fish lacl!eu. tue right e;•e and one iiad no 

duncle or ca·,dal fin . 

lences with T. mossamJic;a indicate they cue 1,ot rec..C1.ly susce:>tib:e to 
and rerasiteii. -Ctlimitc\195)) :•eferr~ng to the g~m:s ·Tilapia in general 
So far no Leriouc disec.sec or ,;,:>rasitcs of Tila:1ia !:ave been recorded. . " 
ot encountereci fUll$US O1.'tbreuks curing wunr. •,ater per~ode . Tllapia, it 
are It10::-e ,sus~eptib!e to fur.~tc at tas,.lrn at tnc colder teur~ero.tures. 

ha·,re not held t~,e tile,?l ~ .,~t:1 ot'·er wa!'":l.wa~er fistes to detern:ine hCY 
le they are to t l'&!'lcllliasi:in oi' c.isesses and parasites . 

:ncubat.ion e1,d Fecundity 

conditicr,s in the Chin? la.:,orc.tory, tr.· r.or.mll; !latch betw~en 
~•s ef~er egg uerosi t1on . T::e fr y b~co:Le f:•ee ·s;,illJllOint:. 3 to 5 daye 

he wates· telllileraturee :;enerally 1ance:l from 6G to 82° F. The lllE.intenc.noc 
optimum temi er,.L',"·es uould unu.o·~utedly shorten lncubatl.on and fry 

nt periods . 

ent brood Javanese feJl'alee prodwae un averege o!' a'.>out 200 fry :!)er spawn­
the number varies considerebly ir. relation ·i;o t he size of the parent, 

CY rcco::-dine the !.en~h, weight, and fry production of all brood fen-.ale s . 
provides data on r,roduction of indi vid•1al fish. Note the eifference in 
production of fish num!lers 2 and 7. 

Sf'lvning Be!'lavior in Unisexu.e 1 Po~ulat1or.s 

anes~ females u..:11f.est typical maturation .olla.rac·;;1-,i-1stico of moutu pouch 
e,1t, oviposition, and storege or' e.,:;e in the buccal cavity even when me.kc 

•nt . Under these CO:!dition ,t;, , the eg_;s ere retained for a considerable 
We a~sUllle that t he female ev,,,ntuelly consumes the inferl;l.le ·egcs, fo!" ..,,, 
observc!<1 discarded eg3s o.· fra3)Jlents during Buc!'I ochavio,:- , 

F.le hybrids e.,hi\Jit spi.\l·rr.ing cl,arecterisi;ics 1nclud1n~ coloration and 
1-1uin0 dcspite the a".>ce.1ce of few>.les . Although ot!'ler wo,:-kers, Ve.as and 
e (op. cit , ) and Uchiea :.:nd Y.i.1;; (op . c:.t ,), cit> rare instancea of u.al.e 

· ihica. holding e'?'~S nI!d .:1-y ~- n t 11::ir I j.;.t :1J , .:"' .Ulvc not obsc!'"Ved such 

utilized the e,:ternal fcaturec illuctr:..ted 1:1 F.i.f'.U•·e 1 as a meano of 
ing the oex of tils-iia . As a check upon ol'r method, l;t.e author and a 

P.mployee inde1,ende:1tly dcternd.ned the sex 01· 8/ young tilapia whi ch 
111 si ze from 2,7 to 4.o inches. Olli· detenninat101,s were in total ai!recment 
e same e;s·oup of fish became se>:ually mature, we !"e;;,eated the process. The 
e n ~es- a:n'd -rcmia-~c~c·:'.:aire1nt:n = fiutial. aeterliilno.tions . 

1 

3 

5 

6 

7 

Tf.1;LE 4 

Inu.1 vit'ual if;;'brid Fry Prcciucti::,n of Javanese Fecales 

'.1.1otal ~en~,i;:1 Wei ht 
1:, in 

tnc11es ounces 

!.,ol/ 0 ,3') 

-+ .5 ,0,53 

4.6 0 .62 

.', . 7 J .€2 

4 . '.,' o .52 

5. 4 . •J .1'3 

G.l 1.2 

Number 
of 

fr;, · 

304 

293 

235 

281 

95 

- --------------------------
;/,r ,,e 1, . 0 - in< h female 11 ,:. 0 r.,ee.s·~rei l: efc.-~ s!)e.min,; ; t he ct'1tra a.!'te:· t he fry 

wc:-e r c ~ea c.cd . 



Tt,;;LE 4 

Ini:i vi~ual rl;;brid Fry Production of' Javanc s~ Fei:ales 

'iotal ~ent;t:1 Wei,;t.t 
i :, in 

r ir~c11eo o:.ir.ces 

!1 . 'J'j 0 . 39 

.. . 5 >0 . 53 

ln 6 0 .61 

: .. 7 0 . €2 

4 .9 0 . $2 

5. 4 ·) .75 

G.l 1.2 

Num.be:i· 
of 

fr;/ 

304 

293 

235 

2ill 

95 

---------- -- -------------------
e J;. . O- inl h !'e:tr:o.le \JG..; !:'l.ees·.1.re:l t efo~·.1 s!)e:,-nin~; t he ct!ic.r..; u.rte!' the ·fry 
:-e r e ~eo. i:..cd . 

.?-
t--...... ,--~•-L.. Ovidt·ct 
~~ ( de•,e~o,,i:t"" J . ,; 

l~. _)_ Ure~er ___ _ 

Immat ure f en,.ale 14.ltUl·e femal e 

FIGURE J.._ Ee~'.....d1morph1om of!'.• !""sse.-.1,iea. ----~--
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In 1964 \le chemically treated a small pond and tributary stream in Riverside Cour.t 
wbich contained ti:!.apia . The til~.pia a!'e ':>el 'leved to hove become estab'lisl:ed · 
following =uthorized introductions (St •. "1oo.n!i_ op . cit.) . Du!" ~ng thP. tre&<ocent, 
we eX3J".J.ned ,. sn:ir_:,la of 100 tile..::>ia of vnrying al zes . Three TJE:iter3 of 0-.1_· stafl' 
in~.epcndcntly det~rn:inei the sex of ec.ch fish . We were in comp:!.c.te ac:o,·.l . 

\le then eY.a.nined each fl. eh internally in the same order es the external incpection 
'.l~ere were no disaGreements in the results of the two exE.!Jci.nations . The determina 
tion of seK i s difficult when the tilapla are smaller than 2 .5 inches . 

Visusl Difference Bet\!een tl.e Subcpeciec of!• moss:lmbica: 
Zaneite.ri an'1 Ja·ranese 

/cccording to LO',:e (1955 ), T. mossc.rnblca ca:1 be distin6,'Uisbed from other species ly 
the follm1ing key chal'acteristic s: 

1. ]?orse.l fin 27 -29 ( r3rel:• 2,5 or 30) sp~n:r and soft rays . 

2 . Anal fin 12-15 sp~ny ani soft rays . 

3. Gill rakers 14-19 (1-ar~ly 20). 

4. Outer t eeth in ja\ls of ,or.ture n.ale are uni cuspid. 

5. Lateral line series approxirna'ce~y 29-32 (re.r<>ly 33) . 

6. Variable color, dark br=, grey to cilver grey, sor.ietimes with about six 
vertical dark bars. · 

To prevent, breeding the mong combination of sµbspec~es (Le., Ja•ranese male x 
?,anzibm·i fell'.ale) it would ~c hel:;,tul to b? m1ar e of t:ie vicual differences 
between the two subsp-:? cies. 

Dr . Prowse, Director of the Tropice.l Fish Culture Reaeas·ch Institute, Malacca, 
(personal correapondance) related some of the wor:.t conducted jy Chen Foo Yan on 
the differences between the Ze,,izibari a:id Javanese su:ispecies . He states, 
"Col oretion c'.oeo differ but is n~t consistent. The yello·.lish color in the c.heek 
and chin of the Javane se fish is usually slight l y mo::-e jntr,nsr, and there is 
usually a spectacle lll!ll'k e.c,·oss tne nose of the, ns;, . In the Ja·:anese st::-ain the 
vertical black bars oi' the female are usually ruore . prcm::.nent . Tiiese colos· diff~r­
ences va:.;r howaver, \/ith food, li'.l).t, etc." Ile furti,er l!'entions that tl' e pectoral 
fins of the Javcnese placed l.orizontall:, r~ec'i t :,e base of t:1e third anal spine. 
The Zanzabari pcctora:!. fins reach only to the f!enitnl papilla . P.lso the Javanese 
appear to have fewer gill rukers tl,an t~"' Zar aibar:!. (14 to lo an<! 21 to 33, 
respecti vel y ) . 

When a sufficient supply of \,o~h su\JspeciM ~s a·r:,ilcble, we llill exernine these 
fish for e.dditional diffP.rence3 and' dev"lo_:, a k~y t, t!in two subspecies, 

. POl:D STUDIBG 

We selected four ponds in which to conduct stu<1ies : Chlno Fisheries Base hol-ding 
ponds; Indio City Golf Cour~e Pond; University of Ce.lifornir., r.1verside experi ­
r.ental ponds; and pond ni1J11b<>r two of tho Santee County Water District, 
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· POND STUDIBG 
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[n111o City Golf Course Pond; University of Californir., r.iverside experi ­

onds; and pond lllllllber two of tho Santee County Water Diatrict. 
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Chino Fisheries Base Ponds 

Re;,rod~ ~ 
l ed in a 1/8-acre holding pond , This en.G~ 

;;e teated the use of a spa,ming cage. P ;;,_c lid bottom for holding spa•mi:1g 
consisted o! a modified live car 1nc~ue<lng: :ie Zauzibari and three female 
mat<:rial ( sMd) • In this cage ve plac o~ dA an1 King ( o;, • cit , ). l!y confining 
Javenese, the sex ratio rec~ed ?~1 ~~f, o~ o!fs:;,ri:ig crossi:i!', with parents 
the parent stock in a caGe, e oss. - , - . 
vould be elirdnv.ted, Also tb f could e;;cape preJat.on, 

Ma ~2 i 964 The IJl8le was placed in 
The t:u·ce fen,ales wec·e :;,laced in tho cs7c ~~ p;~ during . the teat period MSLy 22 
the cage on May 27 • \·rater teill_!l~ratur;e~-~odi~ ~nations of t he cage vere made 
to June 19 rc?li!ed fror.. 70 ~o 79 i" i•c s'gi,e of reps•ociucti on were found, so 
to chec!< for indications o s?"-vn D'.ld. •J · • 22 and the cace removed• 
the fish were released into t::,e pen on <l?le 

. d i t h cage was probe.bly due t o low water 
The failure of the tila:;,ia to orec_ n e l re:>roduction should no-c occur 
tempe::atures, There is no ot:1er oo•r..~~;,,~e:~~~ ;~. m'c:thod would be practicnl in 
in this type of sltuatio:i • • It is/;:\ "d• beo•use it 18 diffl.cuJ.t to determine 
the production of large ,1~ers 0- ~ r: s "be.l ~-sm mi~llt Msult 0 ~cause of differe,r 
t he nnn.ber of fry being pr~,m·<:ed, c.n car.ni • ~ 
Gized l:./furid• bei:tg 1n· tbe Game poc,,l • 

of tbe b~ooJ. fish released in this pond, it was 
To detel'l"Jline t he product~on attempted to r eco·rer e.ll or the fish , Tbose r ecovered 
drained on August 24 and we 
were as follows: 

Parent steel. 

planted 
Size A!Y[,U!t 24 

Size Inches °"-~ 
l"-Ch~ ounces 

6 .1 l.2 8.8 3.7 
3 .8 0 , 39 

3.5 0.28 
4.0 0.50 

3:7 0.30 
7.1 2.0 

4.0 0.35 

Male ze.nzibari 
Female Jav!II:ese 
Female J avanese 
Female J evanese 

,,. .. ..,.6 4 'I"' long uere reco·.rered . They were not 
In addition, 50 hybri~.s averag.ngf~ ·: ~n~-•~~-t in aouetic o::.ant growth and nrud 
the total pro:luction, since sOCle, s a wn . o,,;ver e;en if' i.,rge nU!llbers could be 
during the process of d!'e.i~il nod~ in\,;o~~~ c~ntrol ~ecr.ssar:r to cm, sister.tly produce 
produced in ponds ; .this me 1 a? .. • 
significantly lar::;e num:.iers o: t.:to!'::.ds • 

, · t o'>tc:in ma.!'ilnu'll c-ur,~1ve.1, we st.ocked 
To determine t he beat ~ize fo~ s:t·~~n J 'J a: _: fin.;P.a•i tng h;brids ('!able 5) , As 
four holdinc pondo wito ve.rio~s .,fz:- h..:.a_-Y hi c-':er s u -.'1.v-a.l rate thl\n scalier, 
would be expected, lr; rger , ol.c.er If u , 
younger fry, 

t d t ·e-e fish ""as·n·i ng 8,7 inches . 
The le,rgcst hybrids we ha•re obtai1'.ed o \~ " • Most ~i' .the .,i·owth was obtained 
T.1ese fish were held in e. ?.on/\ f~~i,7. men~; in Qct.ober or November due to low 
i n the first 3 months , Lhtle gt . ,~a~ the o-che~ por.dg ranged from L O to 2,4 
water temperature • 01·0,Jth of _:_i1hh ,1et v~o obtained v:,~ n- t he fish wec·e :,eU in 

1------_.nches- per- mont ThLbest ~-•v~w• re e 
pond3 when the temperat ures were tlie · ht"ghl! 
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It a;,pe;,rs that temperature is ,the llllli..1 limiting factor ror (lrcn<th, Allason a::id 
NoblP. (op. cit.) found that T, mosswnbica do not feed extensively nt tem.;,eratures 
15elmr 6o° F. Our observations are tt.atfeed.tng slcnra down when the water tempera­
tu:·e is in the lcn-r 70's. Con,rersel:•, the higher the tez,,:perature the 1JO::-c cctive 
tne fish become, within specified limits. 

Hybrids held in a pond for 59 days with an average water t emr,erature of 76.5° F. 
e.reraged 2,4 inches per mont:i wbile hyb:•ids held in a .;,end for 87 days, but with 
e.:1 e.veraze te.npe.·ature of 71° F, averag¢ only l.O inc,,es per mont:, . 

Pond Survival 

The recovery of fie!> stocked in tlce Chir o Fisher..es Base ponds varied from 19 to 
83 percent (Table 5). The fish were stocked ,;.s fry at d.ifi'erent times and stocked 
at different rates in each po::i~ . The high~et recovery rates, 63 and 79 perc~nt 
recovery resulted frOl?l :on.:.~ etoc1.teC. '11t~~ :.arie fry. Tl!e lowest recovery rates, l ' 
49, ·a:1d 51 percent recoverJ occu..--:red in ponds stocked wit ,, emal.1 fry. The loweot. 
recovery, 19 percent, occur~·ed in the pond where the fry were taken directly fro ..i 
the female's ioouth and releeeed i~to t he pond., It appears that it is best to hold 
the you::ig hyb:·ids to at l east the size of free swimmin~ fry before stocking to 
oJtain l!lt'-'<imwn survival. 

Catclulbility 

We did not conduct any catc:,ao!lity tests us Sl!c:1 . Ho:rever, on September 22, 1964 . 
while spin fi shinr, with worr,s e.s bait in 1.iic S3 pond, I captured the folloi,ing fist 
within a few minutes : 

Total length 
_!_12...!.nch~ 

8.4 
8.o 
7 ,9 

Wei&'it 
!!!..9.!!.~ 

3.9 
3,1 
3 .0 

T~e water temper at,•.re was 711° F. and the :fish rec,dily took the bait, 

An earlier attempt to hook tilapia with artificial flies failed to produce any 
strikes. The water tem:.,era.ture ua.s not r~corded . 

McConnell {:,erson~ comi:runication) found in A!·izona that the tilapia hybrid readil:, 
e.ccept both artificie.l flies and woms . 

Uni vel't.l ty of Ca l ifornia , !11 ve .;.:•oide }onU 

We co11ducted a teGt from S.:pt-,l!!bor 17 to No·:ai.,bcr l •>, 1964, using the expe:rimental 
ponds at the University of Cali.Cornie. , ~i,erside . Si:ct.een hybrids were placed in 
each of three ponds, 1/150 acre , 18 inches deep, ec~i:al to a etcckinp; rate of 
ar,proxilllStely 205 pounds per acre , Controls coi.sisced of three similar ponds 
without fish, · 

The purpose of the test wa3 to obtain data on the effects of the hybrids in 
controlling insect populations . Larval mi~ge (predominantly Chironomus 
c:ilifornicus) pcpu.lntione were swnpled twlce 1:eel.:l.y by remo·tin_; two l/4-square-foot 
bottom samples from each pond. 
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~ !~t) t~~~::: Tis ,t he U111i.1 limiting factor for growth. Allason a,id 
• • mossambica do not feed exte 1 1 t 

F, OU:- observations are thatf ns ve Ya tem,eratures 
1:1 t he 1.0l·r 70' s • Con'fersel ·• the ee<i~ng sl011s down when the_ water tempera­
become, within speci fied l~ts. higher the t errpere.ture t he uorc cct .i.ve 

eld in a pond for 59 d it · · 
2 ,4 inches per month wh1i:; b~i~ ~verag~ water t emr,erature of 76 . 50 F . 
e t ea,pe"·ature of 710 F, aver~u;;., ~ nlyeldl ion·· a fond for 87 days, but with :, on • incJ.tes per mont:1 • 

ery ot fish stocked in tl"e Chir Fi . 
t (Table 5). The fish w~re ~t~~lted 

6~:r;;; :•~i~nds varied from 19 to 
ent rates in eac:O porn: . Tae h:!.ghQ t erent times and stocked 
i·esulted froo :,on~, stoc~eC. ,-tit". ;:_,re':overy rates, 83 and 79 perc!'nt 
1 percent recover r occu_--recl in ~ .. d .. <.:.,e t trJ . Tr..e lowes~ recovery rates, 1' 
19 percent, occ~- ed in the po;~nw: s o~ked with small fry, The l oweoI, 

e's mouth and rele;sed i:•.to t he pond ~re It he fry wer~ t aken directly fro ,: 
hyb~ids to at least the size of fr • 1 appears t nat it is best to hold 

.'<i.'!llllll survival. ee sw m:nin,:: fry before stocking to 

ii-it ,, 

et conduct any catc:,ao~lity tests as 
n fi shin(l with wor,:,s as bait in 1,iie m,c:, . Ho;,ever, on September 22 1964 
few minutes: S3 pond' I captured the foll0111:is fist 

Total length 
_l12...!.~ 

8.4 
8.o 
7. 9 

We1g.'1t 
~!!.~ 

3.9 
3 .1 
3.0 

r temperatt•re wao 7110 F • and the ti sh readily took th~ bait• 

e1·,,attempt to hook tile.pie with a rtif:i.ciul 
Ihe ,rater tem,erature \las not r :>corded. i'liee fsFed to produce any 

lth(:ierso1hl coim:run1cat1on) found in k-izona that . o artificial flies and worms . the tilapia hybrid readil, 

Univerclty oi' Califo!"nia, !1ive::.~cide _:>oml 

cted a teot from S-,pt ~J?:ber 17 to No· .• , be- 1 , 64 
the University of Californic " i ve;.:~•d • , ! 19 , usin~ t he experimental 

three ponds, 1/150 &ere 18 i~ci ·es d "- e . Sixteen hybrios were placed in 
tely 205 pounds , I eep, ec;t:al to O stocking rat e of 

fish. . .r,er acre. Controls cohoi sted of t hree similar ponds 

pose of the t est wa3 t o bt 1 d ing insect populationa,o 1:~a1a:aon t(he effects of the hybrids in 
icus) popullltions were sampl. t l .ge predominantly Chironomus 

samples from each pond. " ea " ce ,:eel.ly by remo'linc: two 1/4-oquare-foot 
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!luring the week p:-101· to Novembe.::- 16, ·,nrl;;ar temperatures dropped to lows of 42 -
43° F, and all of the fish <lied , Dr, ,;;, BC.y, vho supervised this test found the 
hybrids did not appreciably r"'-uce the number of midge larvae (Fi,;ure 2 ), 

.\:though mee.surements of l ~.rr..l mos'lui';o pop·Jlations wera njt mac.e, gc:.e:s.l 
observati~ns indicate the tilnpia did control t :,ese insects. 

i'~asttre!llents of the t1lap1a •,hen etockoc and at the t.ermtnation of the t eat e.rc 

e J follows: 

Si1.e range wher. stoc~ed 
S.eptembe:· 1, 

4.1 - 5 .0 inches 
0.57 -2,3 ounces 

Si ze range at t ermination of test 
No•rember 16 

6 ,25 - 7.75 inches 
1.u - 2.8 ounces 

Range of growtl, 2 ,15 - 3 .63 i 11chea, 

Santee i'ond 

To obtain information on gr01.-th i·c.tcs in an ef fluent pond, we introduced finc;erl:!.r, 
hybric'.s into or.e of the Sante,e ponds . The pond use<l :!.n the st·Jdy 16 one of fi vc 
ponds managed 'Jy the Santee :-::i.ter D~st.·ic:; in S;;cwnore Ca.'l)On, San Diego County, 
The ponds are being tleveluped as recreot:!.or.al lees using effluent water origi­
nating fro:n t he SUntce se·,oce trcr tcent pl.r.nt. We selected Pond No, 2 since it is 
closed to angling a.'ld suppocedly was devo.d of fish (pond drainoo dt•rlng the w:b ,te• 
ot 1964). All of the ponds at Santee are ~nclos t,d with a fence and the area is 
putrol,led by Water District personnel, T:,e test pond ranges in d<?!)th from 3.5 to 

12 feet and covers 1/2 acre. 

on June 7, 1965 , we planted 1,140 fingerling hybrids, We collected somples of the 
h;{brids monthly by seining ana. reco:-ded the (II'cr.rt.h (Table 6). 

A fioh kill occctrred on Aucust 25, ::.965, · and again on Septem1>er 8, 1965, in the 
t"st pone!. An observer at the pond repor-~s that on Aucust 25 he found about 15 
d~ad tilapia; saveral red - ~ar sunfish/ Le~~-=- !:!_1~r.£!o,,hµ s ; three.d!'in shad; and a 
lnrgell!Outh be.ss , ~~,:,-,te~ :'~' 11 inches long. 

A second kill occur,·e<i in Se;,ter.tbe:- which a:,:i;,c::·ently resulted in the complete 
elimination of all fish , P. heavy oloo:n oZ the ulgue 1-lic::-oc rstis was noted during 

both kills , 

A qunlitat:!.ve st ,:,me.ch analys~• revcol?d the ~ -cJrids had been feeding on d..-ai;onfly 
and damselfly ,larvae; water '.>os.tmen adulco; i::,,;,e,:1ecro-ct er a , mayfly larvae; and 
unident ified amphipc~s. A po::-tion of the ~t~-.J:socontained unidentified 

adult insect parts . 

I,idi, City Goll' Couro~ ?ond 

To obtain data on t emperature tole~·ances, we be:;an a test at t he Indio City Golf 
Course pon.:l , Th::.s ls "' 3-rurface-acre por.d ,:1th a rua::J.mt,in clepth of 14 feet. An 
agreement .-as reached with the City vhere\Jy we had c01:trol of angling, fish 
1nt:-oduct1on and removal, e.~d chemica.:!. use , 0~ Nove:nl>er 2 we placed 30 tilapia 
m"1,rids f rcm 5.0 to· 5.6 inches ~c:m3 in a live car in the pond. On !lmember 21 we 

____ .....;re;..;; leased these fish into the pond and placed 20 additionnl hybrido from 2,2 to 
.3 nc es one; :rr-the-11:ve-ea ~e--test tcrartne,ted Q.llJ)ecembe~3, 1964, when 
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TAllLE 6 

Crm,t:, Rate of Byb:·1:ls i n Sant ee Pond No . 2 

Tot31. Average Avera3e 
leni}th ;ieigh-t; length weight 

i n in in in 
i nches Date ounces inches ounce:~ ----------------------------------

6-1-6# 

7-7-65 

8-10-65 

~-65g/ 

0.7 

l.5 

3.5 

3.8 

- 2.3 

- 1, .• 0 

- 5.6 

· 7.7 

0,002 - 0.055 

o.c~ - o.88 

0.26 - l.3 

o. ~-;- - ·2. 7J/ 

Yr:nte hybrid fingerlings were planted . 

YMeasureinents of dead fish follow!n;, fish 1'.il.l. 

2.11 o.oo6 

2.6 0.17 

4.5 0.65 

6.6 2.0 

:Vwe1ghta ar e approximate since fi sh were ill va:1.ous stages of decomposition. 

.) 

.._ I ' 

..... ' , . 



Crcwt:, Rate of Byb:·ids i n Santee Pond No. 2 

Tot3l Average J...vera3e 
len.,th ~ieigh-t; length weight 
in in in in 

v 
11,chcs ounces inches OW1C€.:'!_ 

0 .7 - 2 .3 0. 002 - 0.055 2.1, 0.006 

l.5 - 1, .0 o.c2 - o.ea 2.6 0.17 

3.5 - 5.6 0. 26 - l.3 4.5 0.65 

3.8 - 7.7 o. ~7 - ·2.iY 6 . 6 2.0 

hybrid fingerlings were planted . 

elllents of dead f:i.sh followin.; fich 1'.il.l. 

ts are approximate since fish vere ill va"1ous stages of decomposition. 

..J 

.... , , . 

e.ll of t he live-car-held fish died and dea,t fish were found in the pond indicetin
0 

e.11 of i1e ;,rbrids hat'. succ,•mi,ed to low water teoperatures. Weter temperatu,·es 
during he test ranged from 70 to 42° F. Prior to the death of the fi sh in 
Daeembe t he miniruu'U water telllpere.tures ste~il ized bet.,een 50 and 55° P. r.:,e 
l owest t pex·ature, 42° F., occurred on November 15 without .affe9ting the t est 
f ' .1erefore , it appears the hybrids cau survive 1011 temperatu..,..,s for a s!,ort 
ime with no appai·ent harmful efl'ects but cannot tolerate low temperatures of 

50 t o 55o F. for any extended time. 

Cm!CLl'GI ONS 

• We h::we been successful in producini; en ull -oole hybrid ~·ith the Zanziber :L male 
and t he Javanese female es hes been report ad by !lick.li ng, (op . cit . ) and McConnell 
(1966). 

Th" culture end rearing re,iuiren:ento have lJeen detettlined using conditions avail ­
able ·et our Chino le.borato,-y . Of various culture methods t ested, the following 
techn! que has proven to be the u:ost efEci.cnt: 

l. A Ze.nziberi malP! is placed in e.quar~e with one to five Ja vanese females. 
The number of females t\se<l is no-c cra:i.cal as long as cuffieient cover is 
available nnd t he fieh ere not cro11ded . A'-,iari:i., no w.aller thnn 20-ge.llon 
cc.pacit!~, a.re recomr.iendX . . r!o bottorJ :nat erlal is requir ed f or spa\/ning . 

2. Aquax•ie. should be cneckcd daily 'for fe,...ales cer_-yi1J8 eggs or fry e.ltilough 
10-de.y checks may suffice . 

3. Females carrying eggs should be place<! i n separate tanks.· If the fi,ma.l.e is 
cerr;;ing fry, these should be r emoved from . t he fennle and placed in a separ:i.·:; ·, 
t ank . :;:t ia possible to remove eggs from t he fems.le ' s mouth end achieve hle,h 
survival. '.!.'his method hes application foe· hatchery prcdi,ction. 

4. Fry should be fed at l east t ui ce a cia:,, 0:1 f inely ground trout meal until 
e.dve.."lced fry size , then l arger f ood s '.1ould ae provided . 

The only disease that occurred dur l.ng tl:c etuc!y 11as fun3Ua r eoulti:ig fr ,'ll!l e>.-posure 
t o 'l ow water temperatures . M'llact.ioe green -,:::-r.ectivcly controlled -che fungus • 

Maximum hybrid siee obtained to c'.a":.c was 3 .7 ir,shes. Growt:1 r ates ransed from 1:3 
to 2 .11 inc!-.es per mont h at the c:uno ponds a.-id o.vernse,d 1.4 inc!1es pe::- month a'; 
t he Santee pond . 

Well-fed b;,rbrid f ry, held in heatc1 ta~J,,., · can attain 3 i nches in 2 to 3 months . 

To obtain maximum growth a~d currivc.l, c. 1·::l.n_; t:,e warm months, th<? hybrids should '-
. be stocked es fingerlin.;s at o. l~n:sf;h of 2 to 3 i nchea . Ey stockirg the finger - "-.., 
lings in April, catche.ble-si scd hy:n-:! <ls s:,ou.ld be a•rai~.ab:!.e f or the angler by June 
?r July, depending on water tem:,eratures end ava~labl<l food • 

. Temperature i s a ' 11m1t1r-g factor in the use o! •cilo.pi e. h;•br~c.s as a sport fish. 
Although they cau tolen:te l°':er water tenpel'ature~ t!.e.n grcviously believed fcl' 
brief periods, they cannot tolerate t empe1e.tures below 57 F. for an extended time. 
Howeve::-, it may be possible, by selectiv., bree,H nz, to pro1uce hybrido that can 
survive through the winter in some of our reservoiro . · 
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he live-ca.r-beld fish died and dean fish were found in the pond indicetin0 

ti1e ;,ybrids had succ,•mbed to low water teoperatures. water temperatu,-es 

t test ranged from 70 to 42" F. Prior to the death of the fish in 
the ndnimu'D water temperatures ste'.>1l ized between .50 and' 55° F. T'.1e 
perature, 42° F., occurred on November 15 without affe~t1.ng the test 
refore, it appears the hybrids can survive lo11 tempera.tures for a sr.ort 

th no appes·ent harmful eflects but cannot tolerate low temperatures of 
po F. for any extended time. 

CO~!CLUSIONS .. 
been successful in produc:'.n:3 en &11-i:i.'lle hybrid ,·:'.th the 2.a.nziberi male 
Javanese felllllle es has been reported by l!ickl.ing. (op. cit.) and McConnell 

ure and rec.ring re:iui,-en:ents have \Jeen deterru.ned using conditions avail­
our Chino laborato::y . Of various culture methods t ested, the following 

ue has proven to be the n:ost ef'fici.cnt: 

enziberi mal~ is placed in aquar~e with one to five Javanese females. 
number of females tlsed is not. cri.t:;.cal as long as euffic:!.ent cover is 
lable nod the fish are not cro11de:l. Ac:,cia.ri:i, no Sl!'.aller thwl 20-gallon 
cit~•, are recommend~C. . No botton ~terlal is required for spawning . 

~ •ia should be cneckcd daily for fee.ales carrying eggs or fry altilough 
y ctecks may suffice. 

1 es carrying eggs sh~.tld be placed in separate tanks., If the female is 
.,1.nG fry, these should be reriovcd from the fennle and placed in a sepa:-n,:·, 

:;:t is possible to reD¥>ve eggs from the femsle' s mouth end achieve hl E,h 
val. This method hes application foe· hatchery prodl'ction. 

should be fed at least t uice a cla;, on finely ground trout meal until 
need fr,; size, then larger food s:1ould Je provided. 

• disease that occurred durJ.ng the stuc!y 11as fw.aua r eoulti:ig fr,,,. e>.-posure 
rater temperatures. ~'llacti;e green c~!.cctively controlled the fungus . 

hybrid si~e obtained to e.a•;c was G.7 ir. ohes. Growt:1 rates ransed from l~3 
inches per month at the c:u.no ponds and ave>-aged l.4 · inches pe,- month at 
ee pond .• 

h;rbrid fry, held in heatc·J tanl:s, can attain 3 i nches in 2 to 3 months. 

in rilaxilr.uln growth a~d Gurrivc.l, e..1~·.l.n_; t :,e "arm months, the hybrids should '-. 
•ked es finger lings at a l~n:;:th of 2 to 3 inchea. By stockirg the finge!"- '-. 
~n April, catche.ble-s1 ~ed hy'::n~ds s~'iould ba a,_,ai:'.ab~e for the angler by June 

1
, dependi~g on water tem:,eratures and ava::.labla food . • 

~

ure is a limitir.s factor in the use of •cil apie. h;•br::.c.s as a sport fish. 
they can toJ.erete lm:er water tenperature3 t!.an gre:viously believed for 

riods, they cannot tolerate tempe1atures below 57 F. for an extended time. 
F, it may be possible, by selective breechn:,, to pro1uce hybridn that car. 

r through the winter in some of our reservoirs. --·~---------~---
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Results of tests conducted at Univers;.ty of California, Riverside, show th.at 
~• mossamhica are not an effective biological control animal for larval midgeo, 

Obse:-vstions of the h;rbr :as in e.outrolling e.quatic plants suggest th~y ere no 
Lore effective thau carp. Aquatic plant control is realized mainly throu::;:1 t:, ~i.· 
nest building activities. · 

Ho proble."ls ere ex:,ected concerning the eot!l-er catcilcbil.it!' a rul acceptance of 
the hybric!s as n. sport fish . Spin fist.inc with earth11orms i'or bait r,ro,ed t':',bc 
an effective method. 

Fl!rtJRE PROGRP~ IS 

The study vil.l. continue at l eest tnrouc~ 'i.9(56 . Future investigations are pla:med 
to develo:, p:irent stock of bot h t ;,e :?.anzib.:ii'i and Javcnese subspecies by selectiv• 
breeding that can prouuce low temperature tolerent hybr<.ds . 

We have be1,1.111 production of hybrids to s.1pply l0,000 to 20,000 fingerlinge for 
ir:troduction into a sout hern Celifornie. water tr.at receives heayY an::;l i ng 
pressure . This introduction, along with provid::.ng data on catchability, angler 
recept~on, and 32'()\lth rates , should give !nformation on the effects the hybrid 
!18.s on Celifornia ichthyofe.una end ho1r the hyb::-id is affected ,by other fishes. 
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Dece,aber 14, 1970 
Se.-lel : LS8066 
Fl le : 178. n .o 

.. 
G. l\ay Anett, 01.-ector 
Ca llfonla O.-rtNnt-of flah u4 o.. 
The i.-c:e Agency 
141 6 9th Street 
Saa-ae11to, C.llfornla 9581• 

Deal" llily : 

" -'s I .-ecal I we last -t 111 ow offices In Oly,,opla and en.Joyed a 
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dl ffa.-.nt pe.-t of the WOl'ld. The 2,000 plu1 l1 lellda MklllQ up 
Micrones i a s,.. scatte.-ed ove.- an e,..a H ler-ge aa the ,.,.,.,. 411 
but In total coapl"IM only abollf 700 ._,.. • lies. C11ltu,... .,.. 
HYBl"BI end verlad .-anglng fnia the tapl&H .t;:• akl.-t typu r 
thl"u to the latest s teta Ilda fHhlona, Al h there la-• 
able wlldllf• here In one conte.ct, th..-e la--, llttl• In the 
of f11h and •- BlCcept fol" •rlno spacln. Hel"e 111 the Mllrlena 
lslJnd the local• 91\Joy hunting for and oa,tlng the large fn,lt 
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In the Ponepa dlatl"lct of the Carollnea deer he¥• bNfl lntl"Odclced 
tr°"' tho Phlllplnes. There la llmlted hunting for feral pl os, 
and fOI' natl~o pigeons In nea.-ly a ll of the dlst.-lcta . ThaH ob 
shOl'tages al"e to a degl"ee off set by the ava ll abll lty of beafee 
i2 .00 with othel" b.-ends be i ng pl"lced accol"dlngly. I 8ffl beglnlng 
unde.-a.tand the ol"l g ln of the te~ • lush tropical Island ". 

t 

V Ther;o are a tow lakes har o which w..-u p lanted with ti lap la Nny 
oqo. I .,. trying to col lec:t any lnfon11Btlon .-elated to th• manag 
of theso fi s h and •- to recall that you.- Ol'ganlzatlon did do 
work with tllapla. It any of you!" •~n have copies nf reports or 
cetlons that they coul d send - I would be deeply ap pl"oclatlve. 
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.-edce.-pet. 

S I IICal'B I y yo11ra , 

TT 105J (IIY. U~ ;,- " ,._ __ 



0.-ber 14, 1970 
S.rlal :LS8066 
F11a:11a.n.o 

G, Ray Anlett, DI rector 
Callforala o.,an-t. of flsll aa4 c... 
Thei.-Agancy 
1416 9th StrNt 
Sac:r9etlto, C.I lfornle 95814 
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BROOKHAVEN NATIONAL LABORATORY 

ASSOCIATED UNIVERSITIES. INC . 

UPTON. L . I.. N . V. 11973 

TEL AREA CODE ~UI YAPHANK -4 -tl262 

MEDICAL DEPARTMENT 

Mr . Nonnan P. Knott 
Chief, Land Resources Branch 
Trust Ter r i t ory of the Pacific Islands 
Sai~an, Mariana Islands 96950 

Dear Mr. Knot t: 

November 25 , 1970 

I have comp l ied with your r eques t s t ated in your letter of 17 Novembe r 
regarding informat ion on the coconut crab for Dr . Reese . 

The enclosed copies of le tters are self-explanatory. If I can be of 
any further assis t a nce, please Let me know. 

RAC: ls 
Enclosures 

Sinc~rely yours, 



PARTMENT 

• • 
BROOKHAVEN NATIONAL LABORATORY 

ASSOCIATED UNIVERSITIES , INC . 

UPTON: L . I .. N . Y . 11973 

TEL AREA COD E ~HS YAPHANK 4 •tl2t12 

November 25, I 970 

Norman P. Knott 
ef , Land Resources Branch 
s t Territory of the Pacific Islands 
pan, Mariana Islands 96950 

r Mr. Knott: 

ave comp l ied with your reques t s tated in your Let t er of 17 November 
rding infonnat ion on the coconut crab for Or. Reese. 

enclosed copies of letters are self-explana t ory. If I can be of 
further assistance, please let me know. 

Sinc~re ly yo urs, 

': ls 
)" l osures 

, , 

• 

Dr. lrnat S. Ila••• 
Aaaociate Profeaaor of Zool<>sY 
Edaondoton Ha 11 
Ullivar \ity of Hawaii 
2538 The Mall 
Honolulu, Hawaii 96822 

Dear Dr. llHH: 

• 

• 

Encloaed i a ea original of a. letter to you from Hr. Knott which vaa 
aent to IN by mi stake I be lieve, Hr. Knott wrot, me and aaked for 
inforMtion concerning Mterial on tba coconut crab. I aa ancloaing 
a copy of ao1N referencea which might be of help. Alao, I am eacloaina 
a copy of a letter to Dr. Howard Vo1el vho waa at laivetok recently 
carrying out aoae obaervationa on th• life of tha coconut crab. SCHM 
of bia obaervatioaa aipt be very apropoa to wbat you are doin1. 

I .. alao aacloaina a copy of our lateat 1Ndical report on the llon1elap 
people who vere expoaed to fallout radiation· i n 19, 4 . 

The coconut crab 18 the only item of d iat which we forbid them to eat 
due to it1 peculiar ability to concentrate on 137c, end 90sr. I u 
••ry ■uch intere1ted in the project you have ln mind aad would apprecl1te 
i t if you would keep - informed of your pro1r•••· 

Wi th beat vlahe1, 

llAC : 11 ' 
Rncloaurea / 
CC : Hr. Knott 

Dr. Hovard Vogel 

., ') 
I I 

Sinceraly, 

lobart A. Conard, M. D. 
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ciate Profeaaor of Zooloay 
ndaon HAI l 

••r\ity of Hawaii 
The Kall 

olulu, Hawaii 96822 

r Dr •. Ra•••: 

• 

loaad ia an oriainal of•· letter to you from Mr, Knott which waa 
t to,.. by ■iatake l belleve, Mr. Knott wrot• me and asked for 
oraation concernina Mterial on tb• coconut creb. l aa encloeing 
opy of &OIM r•f•rencaa whlch might be of help. Aleo, lam enclo1ing 
opy of a letter to Dr. llDwerd Voael who va1 at llliwetok recently 
ryina out,._ ob1ervation1 on th• life of th• coconut crab. SO<H 
bia obeenatioaa Ill.pt be very apropoe to wbat you are doina, 

• aho enc loeina a copy of our la tut 1Mdica l report on the llonaelap 
pl• who ware expoaed to !allout radiation in 1954. 

1 coconut crab ia th• only item of diet which we forbid them to eat 
1 to ita peculiar ability to concentrate on l37ca and 90sr. I am 

■uch intereated in the project you have in mind and would a pp reciate 
if you would keep M inforaad of your proar•••· 

h but wiabu, 

Sincerely, 

llobert A. Conard, M. D, 

:la . 
cloaure1 / 
: Mr, Knott 

Dr. Roverd Vogel 

• • 
BROOKHAVEN NATIONAL LABORATORY 

ASSOCIATED UNIVERSITIES, INC. 
UPTON, L , I., N , Y . 11973 

Tu. . ..,,_EA cooc 111• VAL9HANK • ••a•a 
MEDICAL DEPARTMENT 

Dr. Howard J. Vogel, Jr. 
The University of Tennessee 
College of Medic l ne 
De partment of Radiology 
62 South Dunlap 
Memphis, Tennessee , 38103 

Dear Howard: 

Nov811lber 25, 1970 

Enclosed i ~ a copy of a letter to Dr. · Reese at the Lniversity of 
Hawaii in regard t o his anticipated establishment of a program for 
management of the coconut crab i n Micronesia. It is interesting 

(._ that this should come up a t this time since when I saw you two weeks 
ago, we were discussing the feasibility of some such program, 

Wail you Please send-.....,. . / Reese a preprint of the paper on your 
obse ations t ~at yo~ Pa;ried out on Eniwetok, I am sure this 
wou be very fielpful to him, 

I certainly enjoyed seeing you in Memphis and appreciated your 
hospitality, 

With best regards, 

Sincerely, 

Robert A. Conard, M, D. 

RAC: ls 
CC: Dr. Ernst Reese 
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BROOKHAVEN NATl0NAL LABORATORY 

ASSOCIATED UNIVERSITIES, INC, 
UPTON, L . 1., N . V. 11973 
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t regards, 

Sincerely, 

Robert A. Conard, M. D. 

• Ernst Reese 
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T HE OCEANIC FOUNDATION 

OctolJ<>r 1, 1D70 

l\!1·. orma n P . I,nott 
hicf, Bra nch of Land Resources 

Di vis ion of Lands and Surveys 
. Trust T e rritory of the Pacific Is l a nds 
Sa ipa n, Mariana Is l a nds 06050 

Dea r Mr . 1-:nott: 

l CnJoyed o ur di sc us sion on aq uaculture in the Trus t Territory 
very m uc h a nd I appreci a t e your tfk ing the tim e to mee t with me. 

I wi ll c heck on the infor mation regardi ng the coconut c r a b yo u 
reques t e d a nd get s omething l o you as soon as possible. 

Should you be in Ha waii, p lease pla n on visiting us at Makapuu. 

WII\ ' :ko 

Willia m H. \ 'a ndling 
/\ssoci o tc 
Oecanic P e oples 

MJl,.KA l 'Ull OC LANK"": C l NT t. H · ._.,A,• Al ' UU l>OIN I · WAI MAN AL • ,l\\'\AII UU7 11 
C Af1l I ()1,. I AN I C JIJNIJ • 11 I . I " M~·H,At 7-1 l('llt,t t l'II0",11 HCH~,- ILU ~b~• 79o; I 



THE OCE·AN I C FOUNDATION 

October I , 1070 

~Ir. Norman P. Knott 
Chief, Branch of Land Resources 
Di vision of Lands and Surveys , 
Trust Territory of the Pacific Islands 
Saipan, Mariana Is lands 96950 

Dear Mr. Knott: 

I CnJoyed our discus s ion on aquaculture in the Trust Territory 
very much and I appreciate your t f king the time to meet with me. 

I will check on the information regarding the coconut crab you 
requested and get something lo you as soon as possible. 

Should you be in Hawaii, please plan on visiting us at Maka puu. 

W!l\ ' :ko • 

Wi ll iam 1-1. \. a nclli ng 
AHsociale 
Oceanic Peoples 

M A ,<,A f 'Ull t>C I ANh .. ~ (.,;I NTF l'i • ...,A,.. Al 'UU l'UINT • ¼ AIM ANAL .., l\\'l,AII Uti7l,• 

(.AftLI O~ i ANI tJU N Ll "ll 11 ,,- ,._,.A~AI ·1 ,1 IOIHH • PIION I H(H, , l> Lll ~b(:J•7 ",I 

.. 

•• • United States Department of the Interior 

OFFICE OF TERRITORI ES 
WASHINGTON, D.C. 20240 

Hon. Edward E. Johnston 
High Commissioner 
Trust Territory of the 

Pacific Islands 
Saipan, Mariana Islands 96950 

Dear Mr. Johnston: 

This is in further regard to the Johnny Horizon program 
nbout which Mr. Heller wrote you on July 24. 

\ 

We enclose a copy of a J ul3/ .. 24 memorand um r eceived yesterday 
from the Johnny Horizon Coordinator , Bureau of Land Manage­
ment, which offers Johnny Horizon Litterbags for sa l e. Since 
a deadline of July 30 is set for placing orde r s for t he bags, 
we had no opportunity to write and inquire if you wanted any 
and if s o, in what quantity. 

We have, therefore , taken the liberty of o rder i ng sent to 
you 200 small and 100 large Johnny Horizon Li t te r bags , which 
we believe you can use on a sample sis . We will bear the 
nominal cos t for these. We~e c nfident t hat if you need 
~ore of these in the future, w ll _be able to obtain them 
for you. 

Sincere ly yours, 

_,., ~, . -..,,. 
- ~"';-;~,'7,[ (I', C:,'-,-1 ·-,A.,,,, '~;:e.,,,, 

Enc.I+>sures 

Elizabeth P. Par r i ngton 
Director 

... 



•• • United States Department of the interior 

OFFICE OF TERRITORIES 
WASHINCTO_N, D.C. 20240 • 

Hon. Edward E. Johnston 
High Commissioner 
Trus t Territory of the 

· Pacific Islands 
Saipan, Mariana Is lands 96950 

Dea r Mr. Johnston: 

This is in further regard to the Johnny Horizon program 
about which Mr. Heller wrote yo u on J uly 24 . 

We enclose a copy of a Jul-y ~.24 me mora ndum received yesterday 
from the Johnny Horizon Coordinator, Bureau of Land Manage­
ment, which offers Johnny Horizon Li tte rbags for sale . Since 
a deadline of July 30 is se t for placing orders for the bags, 
we had no opportunity to write and inquire if you wanted any 
and if s o, in what quantity. 

We have, therefore. taken the liberty of ordering sent to 
you 200 small and 100 large Johnny Horizon Litterbags, which 
we believe you can use on a sample esis, We will bear the 
nominal cost tor these . We~e c nfident that if you need 
~ore of these in the future, w 11 be able to obtain them 
for you . 

• Enclosures 

Sincerely yours, 

--:;~;j;,.,7',[ rP. ',;Z.. 'h:,;,z:;_ . 
Elizabet h P. Fa rrington 
Director 

... 

\. \ \ 
...._ . 

'<~:~:.?,} 
lll/RE,11 ; OF I. \:S.-Jl IIA:S.-A/;E\IENT 

IVASJ 11"1(;1 ON, n.c. ' 202·10 

:-:~mo1.·o'lndum July 24, 1970 

To; 

From; 

/An::.istant Sc crc t .:i r y , Public Land Mana gement 
AssiSl:ant Secretary, Fish and Wildlife and P.:irks 
As s i s t:.:ini: Se~retary, Water and Power Deve lopment 
Assistcnt Secretary, Water Quality and Research 
Assi stant Secretary, Mineral Resources 

Attn; Bureau Johnny Horizon Coordinators 

Johnny Horizon Coordinator 

Subject: Johnny Horizon litterbag purchase 

A s ood exchansc of ideas, problems and solu~ions was vo i ced at the 
r.ice t ing of Johnny Horizon pron:ram coordin.:itors on July 23. 

./ . 
? nc p.:i int of major conceri:i w.:1s h ow .'.lnd wtt h wh.:it do we ge t star t ed 
: n ~he pr ogram . . The Cwo Johnny Hori zon polyethclene li tterbags provide 
a~ 11::m~dia~e po~nt to begin acquirin n: materials for distribution 
..: m .. ·ou r;.1 your r e spective Dureaus . The current invitation to bid on 
li tt c rb~g purchases , being circulated by the BUI, does not provide a 11

r i di.? on11 clause . 

Howeve r, an addendum for additional quantities of litterbags can be 
iss ued to the invitation prior to the bid opening date of August 6 1970. ' 

I~ t h~ J ureaus part icipat i ng _i n the Johnny Horizon progr.lm have need 
for lit tarbags we must obtain the following jgformatign prj or to COL 7/30/ 70 : 

· ( l ) number of litterbags by size 

IQ. 16
11 

x 18" double wall drawstrins 
b. 911 

x 1211 car knob • 

(2) delivery point oi· points 

(3) 
Mcmor,::mdum ft·om Bureau signifying p.:iymcnt will be. made. 
upon delivery. 

All J ohnny Horizon litterbags will be identified wi t h th.a Dc ?a rt.:iental 
.seal only . . Your im.nediato attention would be grc~tly npprcci~cc<l . 

A/$~~ 
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U1~1·d Slates Dcpan,11c11t of tf Interior "i:/}d. 
lll i lU:,lt; C>F 1.l\Xll ~IA:\ACE~IEN'J' 

• IVA~ll INc;·roN, D.C. ' 202·10 

July 24, 1970 

To; /Ar.:;is t.Jnt Sccrct.:try, Public Lancl Manni;cmcnc 
Assis"i.::int Secretary, Fi6h and Wildlife o'.lncl Parks 
Assisto'.lnt Sc?rcto'.lry , W.::1tcr ancl Power Development 
Assistant Secretary, Water Quality and Research 
Assistant Secretary, Mineral Resources 

Attn: Bureau Johnny Horizon Coordinators 

From: Johnny Horizon Coor<linator 

Subj..?ct: Johnny Horizon litterbug purchase 

A r;ood exchange of ideas, problems and solutions wa.s voiced at the 
r:icecin£, of Johnny Horizon prouram coordinators on July 23. 

/ . 
On~ p.Jint of ma.Joi· concern was how and wf ch what <lo we get started 
in the program. n,c two Johnny Horizon polyethclene litterb,igs provide 
an i1r..11.cdia_te poi,nt co begin acquiring materials for dis cr ibut ion 
t hrour,:1 your respective Bureaus. The current invitation to bid on 
littcrb-:g purchases, being circulated by the BUI, does not provide a "rid.? on" clause . 

Howaver, an adderfdurn for additional quantities of litterbags can be 
issued to the invitation prior to the bid O?ening date of August 6, 1970. 

r: t he 3urcaus participating in the Johnny Horizon program have need 
for litterbags we must obtain the following information prjor to Coll._ 7 /30/70: 

(1) number of litterbags by size 

a. 16
11 

x 18
11 

double wall drawstrins 
b. 911 x 12 11 car knob 

(2) delivery point or points 

(3) 
Mcmor;-indum from Bureau signifying p.:iyml!nt will be. m.:id-.1 
upon delivery. 

All Johnny Horizon litterbags Will be identified wi th the De;,~ r t s1enca1 
se.:il only . . Your immediato attention would be grc~tly npprcciatcd. 

A/Y%~~ 
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De artrrtent of the Intenor United States P 

OFF CE OF TERRITORIES 

Gov. fi~cum. 
Gov • .CamacJ,o 
Gov. Evctn4 
Mil. Johil6t.on-

WASHINGTON, D.C. 20240 

/ ,,...., 

.1980 
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. United States Department of the Interior 

OFFi CE OF TERRITORIES 
WASHINGTON, D.C. 20240 

&191910 
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T• : Mot. G. I!. Gc&M, J~ 1/MLIOII CHl&d£Aato.\ 
~ c, !Alt.I llcM-OCIIUt 

f..-, !.'.Lue.to.\, OU.l.ct. 06 T~ 

Sllbjut.• JtH\111141 HoUUII W•M41 f'uWla6t 
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0cfoller 20, 1970 

Wll 11• A. V■ndllng, AHocl ■t■ 
Oceanic,._,, .. , 
ni. 0-nlc ,oundatlon 
MIika pw Point 
W.l•n■ lo, H■nl I 9679, 
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g■rdlng -t crabs, His rwflOIIM 11H deflnltely IIICt'NHd--, _ ,_.,.. 
""" 

__.111119 tile PGNlllll lty of _,..1119 tllls specl•. 

If ■t My ti• w ...... ~ be of ■Hist■,_ 1v Voll, pl- drop u 
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Nora■n P, Knott 
Chief, L■nd Raoun:es 
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• • United States Department of the Interior 

OFFICE OF TERRITORIES 
WASHINGTON, D.C. 20240 

Hon. Edward E. Jo hnston 
High Commissioner 
Trust Territory of the 

Pacific Is l ands 
Sai pan, Mariana Is lands 96950 

Dear Mr. Johnston: 

9EP s-1970 

By copy ' of our memorandum of ~uly 29 to the/ure~u
3
g6 Land Management, you were adv ised of our or er _o . 

Johnny Horizon l itt erbags for each of the terr1tor1 al 
governments . 

This order has been 'pl aced and t he bags shoul d be 
available in about sixty days. 

Sincerel y yours . / 

·--;;4~.71>-~~ .. ~ ,-

El i zabeth P. Fa r r i ngto n 
Di rec to r 

,,, .. · ◊ 
, "f.Cl\~1:.0 

0 1() 1910 

,}L.,'. 



• ·• United Stat~s Department of the Interior 

OFFICE OF TERRITORIES 
WASHINGTON, D.C. 20240 

Hon. Edward E. Johnston 
High Commi ssioner • 
Trust Terri tory of the 

Pacific Is l ands 
Saipan , Mariana Is lands 96950 

Dear Mr. Johnston: 

.., s-1970 

By copy· of our memorandum of Ju ly 29 to t hed8ure~u
3
g6 Land Management, you we re advi sed of our or er_o . 

Johnny Hor izon li t terbags for each of t he te rr i tor i al 
governments. 

This order has been pl aced and the bags shoul d be 
ava i lable in about si xty days. 

Sincerely yours . ../ 

·-r~;.J.1% ~ ~ .. -~ --
Elizabeth P. Farrington 
Di rec t or 

~ 
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TlUST TERRITORY OF THE PACIFIC ISLANDS 

O/fic, o/ i,.,. J-/ith Commissiontr. Snipon 

TO Chief, Lands end Surveys 
DATE , July 21, 1970 

.f'ROM Director, Res ource• end Development • 
SUBJECT , You r June Monthly Report 

I 1u:,te thut your June monthly report li■ t s severa l iteM under 

the heading "Outdoor rec rC!ati o n and to·ur111m'' . Pleaae be advised 

that "t ourism'' a c tivitie• fell under the jurisdiction of the 

Economic Development Di via ton and will be reported fro m. there 

tvr t he Oepert■ent, 

. 
. a\.(_ 7_.._,c 'n,• ( ;;upp-e;ut 

/r•\ n. 1L '1. ti'\. cl..(_,'\,(.,h..J tic~~ 



•ou,1101.1• ,01111'11 n -uoc. • • 
TlUST TERRITORY OF THE PACIFIC ISLANDS 

O1/ier oi iJ., f/if/, C omm i.ssiq"t>r , S ni1>an 

TO : Chief, Lands • nd Su1·veys 
DATE , July 21, 1970 

,f'ROM Director, Re s ourc e s and De ve l o pme n t 
.. 

SUBJECT , Your June ~nthly Report 

I upte that your June monthly r e port lists seve ral iteU unde r 

the heading ''Outdoor recreatio n and to"ur iam" . Pleaae be advised 

that ''touri•~• activities fall under the juris dicti o n of t he 

Ec o nomic Developaent Divisio n and wi ll be r e porte d f r o m. the re 

t~r t he Depe r taen t. 

.au --z.._,c 'n.,• f .cup~ .uci 
o--,, c't Vt ft\. cL._."u.-•--J tlcc 

lllM0IA IIOU • , 01111• n -sroc. • • 
TlUST TERRITORY OF THE PACIFIC ISLANDS OIiier of th t> 11;,1, Co mmission,r , S nipan 

TO 

FROM 

SUBJECT , 

Chief ol"Lands and Surveys 

Attorney General 

Proposed Micrones!an Conservation a nd 'outdoor 
Recreation Act 

UATE , July 24 • 1970 

R;f•~ence is made to your memorandum of July 15, Serial LS 7251 
wuic forwarde d for our review as to legal form a bill t-.•hich ' 
supersedes and replaces S, B, 61 and H. n. 77 , 

We have r e viewed the bill , 
and sufficiency , 

Attachment 

form 

I 
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----------------------------------------------------------------
A SILL FG .~ ,:,,•, ACT 

To authorize and direct the High Commi•sioner to assure the retention, 
protection and proper management of the desirable environment and natural 
resources of Micronesia. 

S: IT Er: ACTEO llY T:, ::: co:lG:lESS Of ;~ICRC::ES!l,: 

Section l. This act ta known and may be cited as the Micronesian 

2 Conservation and Outdoor Recreation Act. 

3 Section 2. Definitions : where ever used in thia act the following 

4 words shall have the ■eaning aet forth, here- Jn-after, 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lS 
, . 
,; 

Ci) Natural Res ources; the a .Si ls, mineral ■, non­

agricul'tural plants, wild animals, wild birds, 

fiah and the waters of Micronesia. 

(2) Environment; tbe aum ot externa l conditions that 

affect or infl uence the livelihood, behavior or 

development of an organism, including aan . 

(3) Organ1•• ; any living thing , 

(◄) Habitat ; the kind of place where an organism 

normally 11 ves . 

(5) CoM~ation; planned management tor continuing 

use and protect ion from waste . 

(6) Micronesia ; that geographic area incl uded within 

the Boundaries of the Trlist Te~ritory of the 

Pacific Islands . 

S.C:tion 3. The High Com.misaioner or his designated 

·zu representat ive is hereby authorized and directed to investigate: 

2·. 

Z2 

23 

, .. 
L~ 

" 0 
0 
'O 
u --

(a) The various Public Lands , to determine the auitability . . 

ot ■ ucb lands for retention in public ownerahip for 

the common benefit and enjoy111ent of the poeple of 

Micronesia; auch inveattgatton ahalr among other 

things give full con91deration to : 

...; 
"' N e ,-. .c 

u .2 "' .... ..J.::: 
~ .... .... .. ...... co ........ " " .... .... 

u..c 
"'-

-: 



1 

2 

3 

4 

5 

6 

1 

8 

• ._ B. :;c. __ 

(1) The value of such lands tor agriculture, forestry, 

watersheds, ~ecreation and tourism, or as habitat for 

wild birds, animals, fish or plants, and 

(2) The aultability of auch lands for the location of 

public facllltiea such as achoola, hospitals, 

governmenlal offices, conu1unicatlon ■ tatlollll, 

power stations and agricultural and resources managC!ffleat 

experiment 1tationa; and, 

9 (b) The potential use capabilities of the land and ■hallow water 

10 

11 

12 

13 

14 

15 

areas of Micronesia. 

All information arising from ■ ucb investigation• ■hall be compiled · into 

reports of public record and made available to all sovernmeotal agencies 

and interested cltizen!I of Micronesia tor use in achieving the best pos-· 

alble utilization of the limited land areas of )licronesia. 

section 4. The High Commiasioner ■hall, following tbe . 
16 cooduct of ■ uch investigation of any i ■ land, district or related group 

17 of i■ lands, and following cons ultation with the appropriate Land Adviaory 

18 Board or Boards, set a.aide by formal order, froa diaposal to private 

19 ownerabip, anJ of the public lands found to be of a i gn_ificant value for 

20 th• protection, prese~ation and management ~f the natural resources of 

21 IUcronesia or for ~ •e __ for any other pub~ic purpose. 

22 by ■ uch order ■hall describe the area being reta i ned as public land, by 

23 ■ ize, location, boundaries and propoaed u.8e or uses. 

24 Section 5 . Any area a.o designated can not be used ' for any 

23 pur,a•e contrary to the usea proposed in the order setting the lands 

" ·~ 

"-.. 
2 of 5 --... 

• R::Gu:..A~ SZS:S!~.1: .B. :~o. 

A SILL FG., .s.', ACT 

To authorize and direct the High Comnti■sioner to assure the retention, 
protection and proper management ot the desirable environment an• natural 
resources of Micronesia. 

s~ IT Er:ACTED SY T:ic CC:lG~ESS OF 11.1c~c::Es1,; : 
.ha...o.~t_+-•d___........t_h 



• - ••t- 3. :,;o. __ 

1 aatde, excep!_..with the formal approval of the Legislature of the district 

2 in wblcb the lands are located and the approval of the Congress of 

3 Micronesia. 

4· Section 6. The High Commtasloner or bia designated 

5 represent&tive ta authorized and empowered to accept gifts, and 

6 negotiate•land exchanges, leases, easements or purchases to add 

• 7 desirable and necessary a~aa to the public land to order to fulfill 

8 the intent of this act. , 

9 Section 7. The High Commissioner or his deaignated 

10 representative ts authorized and empowered to accept gift• and 

11 negotiate land• ~xchanges, leases! easement• or purcha~es as may be 

12 necessary to provide publ
0

lc righta of way for access to and from 

13 areas establtahed in accordance •1th ""th 19 act . 

14 Section 8, The Director ot Resource• and Development 

15 •hall •1th tbe approval of the iligb Com.miss loner promulgate rule9 

16 and regulation neces9ary to implement this act• •bicb rules and 

17 regulation.., shall have the force and effect of law, 

18 The •ubject ■atter of such rules and regulation.., ■ay include but not 

" 19 be limited to · 

20 

21 

(1) Eatablisbing _ the time, place and manner of taking, 

harvesting or removing any nat ural resource• of 

l 
!Ucrone9ta; 

(2) Prohibiting the taking, harvesting or removal of 

2.! any of the natural resiources of Micronesia; • 

15 

... 

l 

2 

3 

4 

(3) Regulating any action of any peraon While on 

3 ot 5 

• ._ a.:;c, __ 

(1) The value of such lands for agriculture, forestry, 

watersbed9, ~ecreation and tourism, or aa habitat for 

(2) 

wild bird9, animals, fish or planta, and 

The aultability of auch lands for the location of 

g_y_blic . facil.\ !J•• auch a9 achoo la, bospi tals, 



•• \ 
~ e.::,,. __ _ 

any ou~l ic lands of &Ucrones ta . 

Section 9. Anv person found to be in violation of any 

l 

2 

3 

4 

5 

6 

rule or reltutation issued under the provision of Section 8 of thil act 

ahall be glltltv of a misdemeanor and shall be •ubJect tn a fine of not 

less than $10 . 00 and not more than $300.00 and tmpr1•oruaent of not more 

than 60 days, or both; orovided however, that any per~on found guilty 
(\ 

of unlawfully removing, taking, harvesting, killin~ or seriously 

6 

9 

10 

d .. aging any resources having a known commercial value, may in addition 

to any such fine or imprisonment, be found liable for payment of an 

amount equal to three times the known commercial value of such re~ources 

11 removed, taken, harvested, killed or seriously damaged. Any money 10 

12 received ahall be collected by the Treasurer of the Trust Territory and 

l3 .. deposited in the General Fund of the Congress of Micronesia. 

14 Section 10. The Director of Resource• and Development 

l5 ■hall be responsible for the operation, manage~ent, development, . 
16 lllproveaent, protection, preservation and maintenance of those areas 

f7 of public land and their resource•. aet ,side for the management and 

18 protection of natural resources, outdoor recreational use ~nd 

19 en-viron:::nental protection of' enhancement , under the pr0V1a1op of this 
t. . 

20 act . 

21 Ju the performance of these d 1.1tiea be t••y,"' wtthin the limits of funds 

22 &.atlable for such pur.~e from any 1ource, employ necessary personnel, 

23 purchase materials and aupplies, enter into performance contracts or 

2: (. cooperative agreement• wi th governme ntal organizatiOns, corporations 

25 or individuals as may be necessary to fulfill bis ~espon.sibil'ities in 

\.. 

4 of 5 

• • 3.Xo. __ 

l aside, excep!,._with the formal approval of the Legislature o! the district 

2 in which the lands are located and the approval of the Congress of 

3 Iii crones ia. 

4· Section 6. The High Commissioner or his designated 

.r_e_ure_s~e,nlA_t_tn....ta author1zect_a_gd_emp9xered '---to..,.__~~c~pi_ .Ki_tl~.1.- •nd 
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U NITED STATE S GOVERNMENT PRINTING OFFICE 
WA SHINGTON . D .C . 20402 

Thank you for your inquiry which is enclosed. We are unable to identify 
the publication you requested aa one on sale by this Office . Perhaps 
your local librarian can be of aasistance to you . Librarians are profes ­
aionally trained in the techniques of answering difficult research ques­
tions, and they usually have acceas not only to Government publication& 
but alao to non -Government source material which is not available in 
thia Office . 

If you have reason to believe the publication 1• or baa been offered for 
aale b» thia Office, we shall be glad to make a further attempt to identify 
it upon receipt of additional information such as Catalog Numbers, date of 
publication , and issuing agency. If you do make further inquiry regarding 
the publication, please enclose this notice with your correspondence and 
return to : 

lnquiriea Section 
Post Office Box 1533 
Waohington, 0 . C. 20013 

The large number of orders and letters of inquiry received each day by 
this Office makes it impossible for us to write you a personal letter . 
We hope you understand that we value")'our inquiry deapite th~ necessity 
of our anavering in this form. 
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UNITED STATES GOVERNMENT PR INT ING OF FI CE 
WA SHI NGTON . D .C . 20402 

Thank you for your lnqulry whlch lo enclosed. We are unable to identify 
the publication you requested aa one on sale by this Office . Perhaps 
your local librarian can be of aasistance to you. Librarians are profea-
1lonally tralned ln the techniques of answering difficult research ques­
tions, and they usually have acceas not only to Government publications 
b~t alao to non-Government source material which is not available in 
thi1 Office . 

1f you have reason to belleve the publication ls or baa been offered for 
aale b:,.t thl1 Offlce, we ahall be glad to make a further attempt to ldentlfy 
lt upon recelpt of eddltlonal lnformatlon such as Catalog Numbers, date of 
publication, and 111ulng agency . If you do make further lnqulry regarding 
the publication, pleaae encloae thta notice with your correspondence and 
return to : 

lnqulriea Sectlon 
Post Offlce Box 1533 
Wa1hlngton, D. C. 20013 

The large number of order• and letters of lnquiry received each day by 
thla Office uke1 lt impo1sible for us to vrlte you a personal letter. 
We hope you under1tand that we value,your lnqulry deaplte th~ necessity 
of our an1verlng ln thls form. 

Order • menh Govemment Print• Bl 
, klo Suporintendont of Docu-
an in9 Ollico, Washington, 

D.C. 2<M02 

·0ot• ·················--···--··································• 19 ..... . 

Na- ................................. _ ............................ ....................... . 

SlrHI acid,- .... ······· ....... ····· · · ··· ·· ········· .. , .. ·· · ··· · ······ ..... .. ·· ................ . 

City ................ .............. ......... ......... ............................ ............ .. ..... . . 

Stoto ..... - ............ . 
Zip Coclo ................... . 

... Ula a,, ...,.. DOC& 

bdoood ...... .. .... .. ..... . 

To be _lied 
later ..•..••. .. ..••••. ..••.. 

Subt,criptlon .•.•• .• .••••••••• 

Refund .............. ........ . 

Coupon R,fund - ······· ···· 

Powa,, -···················· 

:==.= ~~~: TlTt,&Of'Puar..JCATION ::::: 
__ c_•_T•.:.LOO __ "_o_. _ _ 

1
o_u_••-•_o

1 
____________________ 7 __ , ____ _ 

TOTAL 
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s.. ........... . 
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D■ar Bobs 
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., ..... 11, 1970 
lerlal1J.170H 
l'lle I l ff .ff:11'" 

;11t~11,o 

OIIIIMATOI 

, ' I 

IOUTING 

HC 
OffC 

AD 
cs 
PA 
Rl,D 

I bav• Juat 0011plete' readl .. tu oopJ et JOl&I' report of .. , 11, l 
Htltled ''A Co11•rnt1ea ......... for - 'l'l'lult 'llt1'1'lt01'7" that ,,_ •='-+-4--­
to .. Yb .iobnotb&II ~bib•. I flJ!lt to thank ,-11, -,t 0111, tor hnli:=-+--'f-­
turn1•bed M a OOPJ but .,.,. ,artlc\llarlJ tor baY111g written tbe N-i-=''-1--+-­
port. 

'Ille tbl--• that J011 ••1 ao -11 1leed lle111S HlAI. I ho,e that 
report can be widelJ dutrlbuted few tile tlloutht• pu -..-• 
be coutut11 1D alJld it tbe llalted 1alld aNaa of ticro-h aN to ..:"-4--+-­
ooatu• to have a■ •••ll'o-•t ca,.ble of -ts.. ii>• babltat .... 
quu-•• of h- lletase. •t oolj eoututlr ill tM 111Dd• of a 
few but ill tbe alllCla of ••• ...i -rr pe- ~ aa, •r ...,tu .. 
tbe IIM■ to lie aade of~ •tel' er tllelr -•• 

Cert■lnly IU.cro-la 1• _, •-ptlea tie tile faet tbat 
of a poople l• _.,. d•pe-t 11- tbe -in• aleb fora tile 
liDea of land and _ _. no1,_t tbu u, e&N, taeter • 

It would tlll'tber a,i,ear 't11•t I - ,OU •• a,oi.s, fer aot lla•llll' 
JOIII' _..u and adYlM - fNelJ - prosraa f-1atlo■ eta., 
fNl that we ■ho11ld -rdl■■te our effort& and will tr, to .,._, J'OU 

. _.,. fullr adYl■- ill ' the futun. 'lb thla •Dd I .. alllllo■tas fer J'OJ.-..---,-­
tnfor-tion ond _,,t • (1) tile procra• outU• of tbt• lraDCh and l-"''-1--+-­
(2) • draft of IAgtalatlon prepeeed for aub■ i■aton to the Coacre■■ o.,_,=+--+-­
•1cnne■ta. I aa al■o, althe,igb - what be■ ttantlJ, t■■ lladt■a tu l-'='-11---+--

. preaabl• to a report of propoeecl •n•tro-tal leaialatioll I prepa .. ....;lnM"'"-+-­
tbe State of Wo■hlngton. TIit■ pert,ap■ upreaM■ a, ,erao■al tNU-.1-'-"--+--+-­
llOr tullJ' than can be d- bJ' letter. I will look forward to belpt•=+--+-­
you n an, ■inner in Jour dforta tc - tbe ~ecttoa and NteD 
of th llicrone■ian envll'ollM■t in thb chonc11111 d. Thanu 1--+--+--

1---1-~.--

llorana P. Knott 
Chief~ Land lle■o11r- lllra■cll 

.... 1 ....... 
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AUD 

1117 11(,f I line J11at aoaplateol nad1"s the OOpJ et ,ow, n,ort of Ila)' 11, 
entitled "A C-,,,et1ea ,......_ tor - Truat 'lltnitor," tbat )'OU 

to • Yia .Job1111t11e11 ltoehlbe. I ~t to thank ,eu, aot only f or h 
funillbed M a MP>' but aon partloularl)' for baYlD« written th• 

·-nY ll 
n-

port, 

'Ille thlllS• that )'OU .. , M -u -" lael .... 1c1. I hope tha t your 
report UD ... wldel:, dl8trlbuMd for - thoutht• )'OU --· need 
be c-tutlJ 1D •lad U the llalted 1alld aN■■ of lllcro•• la an -u.- to han u enYa--at capable of -u .. the habitat re 
..... _ .. of h- belllp, •t oo1;, MUtlllltl:, 1D - alad• of 
tew llut &a tlle llia4la ef "* aad -r:r pe- ~ aa:, •:r ...,lelills 
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Certdnly Ille..,_.• 1• DO •~- tie the ta•t that tile ultla■te 
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UM• of 1alld ..ci - MaL -t th•n UJ eUoer factor. 
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It -u twtber .,...u 'that I - ,-s •• a,olesJ for aot hnl,. 
,- -11 uCI aCIYlN _. t .... 1, oa .,....... t-iauon eto,, 
fNl that w ehoulel OC!OrellUte OIII' effort• ■Dd will tr:, to -P JC 
- fully Ml'fl■-1 la the fllt\11'■• 'lb tale ellel I u e:Mlo■1111r for 
t•f-Uoa and -t • (1) ti. PftCl'II• outllae of t!lla lrancb 
(I) • draft of IAsl•letiOD _......, for ■llho1H10D to th• Cone .... 
~u. I .. ■loo, .it-.b - whot bNltaDtl)', lnoludlllll 
Jl8'0Ubl• to • Nport of .....,..,...i .... 1ro-te1 losldatiOD I prepa 
the State of •••hlDgtoD, ftle part,epe upreaN• •1 peroo1111l fMl 
100r~ull:, thoD can be d- II)' lettor, I •111 lool& fol'Wllrel to be 
JOU HF Nllllel' 1D J'OUI' eff OJ't8 to - the r!~CtlOD and 1'8 

oft~ llloro-l•n envll'Oaaeat ln thle cba .. l'IIS ~• Thanl&■ ng 
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110 ... nn P, 'Knott 
Chief~ Lend a.oouroN Branch 
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TO DATE: ,.luly r,. l 'J7~ 

FROM 

SU BJECT , '1· .f;r,1 ••j ·r ,:,c• :- i 11 •·•i1'!,e"'Vi• t i•·11 • 11t' uldnnr 
·~cr--.•r· 1 · l. ·,f' I . Ir·, ··1 1 

,\ c pt•1--i1' 11Br. "the f"o] J n• .. i 11~ ch ;111:~ C'r. i11 1 he interest d .1rrc b:;i nn: 

' P1 Lele, P . ''11 1c1Hl t o HenL: .••••. 'i'l u• :11.~.h r.•,11m1ts.c-i1,nc-t~ 111 ;1v 
r l" l)'a t · i11•C' tn t'i,1 r rnni<e r~ ~ 11, hlc ru~.P~, 11,~ Pc:~11] tiu1~: ~ 
'lf'r.cwr;:ir ti , lm 1) crncnt t hi.c; r-ct, t·lir ~UIJ_jcc t m.itl·l•r ,,.' \·· l, ich 
·n.-- y t 1c Hlle JL11 1111t ,r• L:11.1 1 f' l1 11 : •••••• 
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TO 

FROM 

SUBJECT, 

DATE: Jul~, r.. l '171 

'r ~ •?if'•l : • i.crn.1P~ i 11 1:,. ,r~c,,v:• t- t, •11 •·11d ' ul 11, Pl' 
icrrc;-1 i •11 ·,cl . !'1--·1 r·1 1 

"'.:·1.-,c:1<.~<1 
1
~t: ii Jc;..:.lsli:tiv ci lJa l i.n l11•11: er :· r . • , : 11 1,1,11,~1..[~ n 

1.11, 1 rn ,1 n: tl1c r:t1hjcct bill 1, lcusc uBc thi.~: f'c11.•i:1 • • \l~ , 1 
c1:c1 t,~. c,· i t! Jli. t•f Ir ; n-1t'.1 C'r IJ il, . 1ll e; S <? U..;C 11: j •• ,·, l'nl r, ,~. 

i 1 ;.;cl-; su!J~01:u 011t to th.., flPs t. t··,tc lli~ L: i.:,.: ;· J lll •·lt·c:1 
,.::1 7 111',:; ~cc! .i. 1111s l. t-hC' r:,,,:c: t l1us nc--: vcrhaec i: w1,' crl i11er1; 
Lh t~ 11 ccrl 111 d. hr ,1,,11e for thC' sulJ_j f'r t h i.l l) . '/' i.tl e licn c1 f.n.r,:; 
i_:hr_1u~ r1 hr• unr'crl i110d '\•i.t:1 "" 1 i110: thi.R dc11 itc !-' tl:at t1 10 ('> 

11· ll L,1l let· tcl' .i .. 0.i ch :.11.,c1 LP tu 1c Cilpi 1 <1li.ze,1 . 

.~f'~cr• Cl 11I11 l c>tli,,.., 1-lw ... i1 ~:i 1 c:r,,l ' t i 1·hc lJll l, t; cJ1d b :o 
c,r1.giwil~ _t~u tl1 l s o'."!'lcc r:J l' t1ppr1 v~l: we\• tll 1·ctu1•11 th0c1 
t·o yC\,r ol f icc <rncl i.f" the~• }J;,vr rrccivcll nlU .. n:1~Jl'' t V ill, s C'JHl 
~-~cm Lv tl_1c c_:fTlc0 td" !'qlit i.cal :'\:·r· ir~ [or o1ppr 1,v;il bv tile 
.. gh r.oqu:1L~f;·t11i1•r n1u1 t r: .11s111l't1nl 1o t·Jw r·o11~ t"c~;r . (':;•'le tlH• 
Con~rc· ~ <' cm:in),:: l \·'o 11-Pi.,;l1wl:-·. 11 r1 t ,nP <ind ,1 c·1r'>01t fir Xf't•r1x 

"''PY J · 

-·,\ c lJl'i"lj•u~:;c, the f'o ] l r1•,. i11g c h:1n:.~ c ~ i11 t11c i11tcPci;t d !ll'f'C ts i11n: 

\ r1 icl (I 0 • : ICJh1 t u He:·(:: .. ..• . 'j'1 1r, 'J·L~;h r.i1m1i1 ls~ L1•11cr m;1v 
rr nn1 t i.rv0 t, ) t' i 11 f' mnkc l'~ s 11; hl c rul.P~ ; 11r1 i-c:~111 L i u nf'-; • 
'tf'r.c "·n: r~1 t ,, l 111h l c111cnL t hli:; r el, t·lif' ~ul;.icct m;1 tt·pr t: ··h ich 
11; y -i 11clutle lJul 11nt hr- l:-L11•.it t.l 11 : . •.•• . 
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( a ) 1 93•1 
- Pro I lminnry Accou n t 

Mt1r ionn I s l 1nd s G ot the Vegetation 
r oap. o r tho 

Genera l View ot 
Bot. Zool. Sci . :i•o Flot·:1 ot K11 s:1 J. A 

P:>l. 2 <a> 1-121 - 1 .i;s 

(b) 

(c) 1 931 -,P~lins ot ~ i,::roncstt1 
Trop . ~ort. 4 ( 2): i s22 

Kanol1 l ra , Ryozo 

Sa sakl , 

1936 

1 91 0 

- Tho Forost Pl..1nts o 
Gco:;rnp:11cn1 n• ! Rot3 Isl 1nd ; 
Bot . 2001 . Sci .a:ri1J\ltlr.,n • . 

• • PPl. 4(1) 63. 70 

?.fnng.ro11es· o! tJ 
N:i t r; 1e Sou ~h Seas 

• . . ci. Mu s . 11 ( 5). 4••12 

l9U .• D1•,,:3 ,Rud by tho 

Pt) cu liarities 1:i 

Jour A.1t111·op. I s l 'lrtr1,; cu ·s ot P l 
56 ( 8) .-113-126 a au. 

N:iotooo & A .-.;:i:-i Uchai·a 

} 94 ~ - Pl1 n ts of t · 

Saw:1d ,1 , Hiros'1l . 

(Minaml . no S011t·1 Seu~ . 
no Sho J.: ,11J11 ts u) ?G 

- 7 P;>, !<of11k:t!t, Tokyo . 

Ad nch t, Snto,·u 

. 1910 - Ta11.1in-bnarini: 
Ind. So.1t h So n Pllnts of the Sou t h 

3 (10): ~-11 Sea l s l1nd s . 

1931 - 011 t .'10 Den- !s Root 
Ind. C3out:1 Sc ", I •, P1·vdu r.o rt 1,, the S 

.. - 1 (5) : 21-31 oa t h Seas . 

- Check llst or t' 
S011 t'1 Son S i rn ,\.lJ m:t!'i ~r t'lc P~l lJ , 

.c . l ( 3): 128-137, 2 (1) 9 ~\·:htJola~o. 
- 1~ . 3(2) ; d~-3J 
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Nor,uan P. Knott • 

ose K:tw., , Tak .1h i ,1c 

( a) 193•1 - Pr~ll,ninary Accoun t o! 
M the Vege ta tio n or tho or iann ls.I :lnds Groap. 

(b) 

n rrn1ti ra , Ryuz o 

1938 

ura, Yud,~ u.r a 

1940 

nbo, M.:1s,,yus i1 i 

- T11c Foros t Pl.in ts of Ro t :t I s l d· 
Gco:; r ap~1l cn l D::.o t r ibd t l ,,n 111 ' 

Bot. Zo~ l. Sci. 4;,pl, 4(1) 63 . 70 

Mnngrove s· o! t h e Sou !:h Seas. 
Nn t , Sci. Mu s . 11 (5), 4 - 12 

Pcc u11 artties in 

19H ·· 01·0,:3 

Jou!'. :rncc1 by t he Isl "l nrf s.?r s of Pu l a u. 
A,lthrop. 56 (8) .413-1 26 

a kt , 

1940 - Tarml:i-br.artna Pllnts of the 
Ind , SoJ t h S~n 3 (10): 8-11 Sou t h S ~u I s l >nd s , 

m:t t,;;u, Masah 17( n 

1 94:! 

i~o, Tkk~sh L 

1931 - On the De n-i s Root P1·vdu~erl i~ 
Ind. 5011 t:1 Sea Is, .4(5):21-31 the So:i t h Seas . 

hi, Sa t \l t'U 
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(c) 1931 - P:-... lins ot '.\tic r o nc~ i ~ 
Trop. Hort. 4 (2): 1 322 

Ka na hlra, Ry•JZO 

.r 

1936 - The Fores t Pl .in ts ot Ro t 'l I s l1nd; Pec uli a rities~ 
GcoJ;rap:1 i ::: a l Di3t r lbu t Lo n. 
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1 Sut101I O l!• )r1Jallaj P11»eltiH, (1) Art! lap1c,ytr wllo vUHu

0

ll/ 

2 rlol■tu any of th• prO'tiolon• of thie act or IIAY of the rulu and r111uloli ons 

l houed pu ro\Ull\t tb~rato oh all be auilty of a aiadl•anor and, upon convict lon 

4 t hauof, ahall be fined not .ore than $2,000 or 1apdaonad for not aorc than 

5 1l1 aontl,a, or both. (b) Ally oonreatdent vorlter vho (.llf to comply wlth 

6 

II 

t h• prov talona of ~ ctioo 7 (f) of thia act 1hall ba su1 Icy ot • ~ r.,c,.r.o~ 

and, upon convlctlon thereof, ■hall be {toed not aore thao $SO ,r !:p~sor.~~ 

for not aor• than S daya, or both. 

9 <.· ctlon 1' 15. !!!Junction_• • ln addition to arr, of th• other _?•nal tie .. 

pr•scrll>ed by ch i • act, the Attorney General aay bring acdol'I in th• Trlul 

11 
Dlvialon of the 1tl1,h Court of the Truat Territory to enjoin v io-lotlon• of 

4o 

12 
the prov1tt1ona o( th1 ■ act o~ •Y of the rul a.■ and regulatt oo■ i ti1b \.Cd pur, .,:i.nt 

ll 

14 

n 

17 

; J 

19 

20 

21 

22 

23 

24 

25 

thattto. 

~•ctloo 16..- ~onreoldent worl<~n in cha Truot Territo!)! on che f~fectlve 

,..,,r !' '.::'~~ ~!,_'!)'.er ln th_• Trust Terrl_to~ wh~ •!C. ·-~ 

WO\ • ~":_2-~•-I~ _r ~~- Ol\ J.1'_!... "..!...r~_t_!!!_!.'~tfl act , 11l,:Ll ~~i~ 
o( r.111·1 , wnrJ,,LfO _to th_!_! O{reo~~nr w_~thin th.t ty G;iys n(tt' t "-' ·.!"·h_~ .'r ·~-,~·.c' --:...:..:. 

~l~~l.<Hlng_ lnforaatlon: (O"'' • dtizan".!>._li..,._!.n~t•_~·~ 

a11d u rl rntlon d11t• o{ ent nd t. The Di rector 1h~ll t h ·.• n, . 1,:,ln ~\n rt 

~•..J!.r_nvlde ~ auch nonrnlde.nt vorker vlth .., 1dcntifi,a t l <>n cr-t lflaco 

---'-' -'"..;c•l _l~I~ of thl• act. Upon th• 02.iration of t he en try 

r eha!l d~hu arrana• for the~!_ 
end t• of ouch vorltar_l . the aapl 

ra1>&t rlati~n or aubait ~n application to au~hor_!•• chair ~r.,loyr.,,,nt unde r :he 

.erO'tillona ot t h b act, 

Section 1' ll· Te111>orUJ .11.rorl8lone. Durinl euc.h time as th_• dutie.s_ 

11 of U 
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A BILL 

For an act, here-in-after to be known as the "Micronesian Conservation and 

Qutdo9r Recreation act", authorizing and directing tbe High Com.itissioner to 

assure the retention, protection and proper managecent of tbe· desirable 

environment and natural resources of ~icroneaia. 

BE it enacted by the Congress of Mh:roneata; . 

SECTION I. Definitions; where ~ever used in thi• act the following words 

shall have the meaning set forth 

-

~ 
1. Nat ural Resource• 

2 . Environment 

3. High Commissioner I 
· <1. Co:-iservat ion 

5. outdoor Recreation 

~ 6 . shallow Water Area■ 
~ 

7. Habitat 
I 

8. Resource M.anager1ent ./ 

here-in~ 

,l,:j· ,·-
_,. I 

d 
I . 1 

~ 1v / .;•,:._ :; ,1'1 •- ~5 
I 

I ~' , , C,: .. 

.5~i) ::, 

d -· ~'" .~,.,_d , t.J 

~ t .,.,,..., ,_.; \ ,j .~,1..,.r r~; 

SECTION II . The High Commissioner or his designated representative ia 

hereby• authorized and dire cted to investigJte the various Public Land!, 

-ro dete.i'mine the s uitabi lity of s uch lands f or retention in public ownership 

for the common benefit and enjoyment of t he people of Micronesia. 

o t h.; r-
✓ Such investigation shall among.,\J.hings give full consideration to the value ot 

such lands :tor agriculture, torestry, watersheds, recreation and tourism, or -- : ~• habtta/t for wild birds, animals, fish, . or ~ 
Such investigation shall also gife tull consideration to the suitability 

ot such lands tor the l ocation of pu!ilic facilities such as schools, hospitela, 

governmental offices, co111111unlcat1on statio ns, power stations and agricultural . 

&Tld r e source management expe'ri~ut stations. 

SECTION Ill , The High Commissioner or his designated representative ia 

hFtre by authorized and directed to conduC:t such invest ,igations as may be 

' 
necessary to determine tha po'tential use capabtlitie• of the lPnd and • 
s hallow water areas of Micronesia. All information ~rising from s uch i~vesti3atlo05 

shall be compiled into reports of public rt?co rd and made available to all 

govenn:iental agenc!c• and interested citize n• of Micronesia f or u;;e in 

·- -~•;;1,-:,.4i ~:.. ·v ·•••·•· ~ , .~ .. ,._, __ .... ,, .... 

~"'r .,· •• - : • ' 

,. 
/ 

s. I, No. S~ . S.O.\ l!.u .• 



• • 
achieving the best possible utilization of the limited land·areas of 

A!icronesta. 

SECTIOS IV. The High Co~~isstoner shall, following the conduct of 

such 1nve5'tigation of any island, district or related g1;oup of islands, 

and tallowing consulation with the appropriate iand 'dvisory ~oard or 

f>oards, set aside by form.al order, from disposal to private ownership, 

any ot the public lands found to be of significant value for the protection 

preservation and management of ~he natural resources of Micronesia or for 

use for any other necessa~ry purpose. 

\, 
Any such order shall describe the area being retained ae public land, by 

stze, location, boundaries and proposed use or use■• 

SECfION v. Any area so designated can not be used fer any furpo■e 

contra,,y to the uses proposed in the order setting the lands aside, without 

the formal appoval of the Legislature of the district in ,hich the lands are 

located and the approval of the Congress o!' Micronesia. 

S£CTION VI. The High Commissioner or his designat ed representati_ve 1 ■ 

authori%ed and empowered to accept gift•, and negotiate land exchange"' 

I 
leases, easements or purchases to add desirable and necessary areaa to the 

public lands in order to fulfill the intent of this act. 

SECTION VII. The High Commisaioner; ~r bi.a designated representative 

is authoriz ed and empowerd to accept gifts and negotiate land exchange■ 

leases, easements or purchases as may be necess~ry to prcvide public right I 

of way for access to an1trom area• ~esta-blished in accordance with this act. 

~ 
SECTION VI II . In the absence ot any specitic, appropriate Legialativ~ 

action, ~be Sigh Commissione~may frON. time to time make reasonable rules and 

regulationa found to be necessary t9 properly fulfill the intent of thil 

act and may by such action: 

(a) Establish the time, place and m.-.nner of taking, harvesting or 

re~oving any of the natural resources of Microneata. 

(b) Prohtbl t the taking, harvest or removal of any of the natural 

re9ourccs of Microneaia. 

(c) Regulate any action of any person -v.·hile on any ~ubltc la:ids of 

MtcrOl"J:CSla • 

• 
D1sc uss!on Draft ~l 
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SECTIO~ IX. Any rule on regulation issued under the sryovision of 

section VIII o! t~is act shall : 

(a) 

(bl . 

(c) 

(d) 

Become a part of the Conservation and ftec reation cie of Micronesia . 

Be numbered in seq ue nce commencing with number one. 

Remain in effect until revoked or supcrceded by regulattion . 

Be filed with the Clerks of Court, the Attorney General and the 

District Administrator at least two weeks prior to the effective . 
_(, 

\ date of ·such regulation. 

(e) Have the full f o rce and effect of I.,aw. 

(f) Be enforced by the In5ular Constabulary in the same manner a.s any 

other La•. 

SECTION X. 

\ 
Any person found to be in violation of any rule or regulation 

'--ts sue d under the provis ions of section Vlll of this act shall be gutt y of a 

mi sdemeanor and shall be subject to fine of not less than Sl0 . 00 and• no more 
'-

than $300.00 and/or imprisonment of no more than 60 days; provided however. 

that any person 1ound guilty of unlawfully removing, taking, harve--~g, killing 

or ser iously damagi~g any r esources having a known commercial value, may in 
I • 

addition to any such fine and/or imprisonment , be tound l i able for payment 

. or and 

0

amount ~qual to three times t he know( Commercial val ue of s uch resources 

removed, taken , harvested, killed or s e rioul y damaged-. Any money so received 

shall be an income to the Congress ot Micronesia. 

SECT ION XI. The Director of Res ources and Development shall be responsible 

for the operation, management, de ve lopment, Improvement, projection , preservation 

and maintenance of those areas o t publi c land and their resources, set aside 

tor the management and protection ot natural resources, outdoor recreational 

use, and environmental protection or enchancement, under the P\",j'vision of thi ■ 

act. 

In the perfor m:nce ot these duties he may, within the limits of funds available 

tor s uch purpose from any source, emplo!ee nece ssary personne , purcha•~;)'laterial■ 
an4 s upplies , enter i nto perfo rmance contracts or cooperative agreement~ with 

gover11111cntal organizations, corporations or individuals as fflay be necessary t o 

rulfill hlS responsibilities in carrying out the intent ot tnis act. 

), 

• • 
-• ar.e; 
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SECTION XIL Any District Legisla'ture, District Land Advisory Board 

or any Municipalit:; desiring the High Co$1L-nra.1ssioner to take any specific 

act:ions as provided tor in sec'tion.s IV, VI, VII, or VIII shall submit 

a resolution to the High Commissioner recolUl'llending such specific action · t>e 

taken. 

SECTION XIII. The provisions of lh1e act shall control it any of 

them are in con.t'lict with any other ac1.s relating to the same subject 

matter. \ 
SECTION XIV. This act shall take effect upon approval by the High 

Co:nmissioner. 

,a l 
~-

\ 

• • 
SECT!Oll IX. 

Any rule on regulation tssued under the pYovision of 
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A BILL 

For an act, here - in- after to be kno·r:n as the 
11 Hicronesian Conserva':.i 

Ou tdoor :lecrcation act11 , authorizing and dil'.'ectin~ the Hi.gh Co~-i;.5ioner to 

assure tre r etention, pr otection and prope r nanagement of t~e desirable 

envi.ron.Ment a,d natural r esources of Micronesia. 

Be it enacted by the Co'1ere s~ of :ucronesia ; 

s ,:::TION I . Definitions ; where ever used in this act the fo1lowine ·.or .' s 

shall have the neaning set forth he re - in-after , 

I. Natural rtesources ; the soils , min~rals, non-aGricultu~al plants , 

wild animals , wild birrls , f ish a-:,d t he waters of ~-acronesi a . 

2 , Enfro~~cntf the sum of external co~rtitions that affect on in'.'luence 

the livelihood , behavior or devel opment of an organisn, includi.ng man . 

J. Organism; any 1 i ving t'ning . 

u. Ha::iitat ; the ki.nrt of place whe re an organi.s"l nor,,ally lhe s . 

5. Conservation; planned na.nagernent for continuing us~ and pro tection fron 

waste . 

) 

I' 
SECrIO'.I II, The High Co,,.1issione r or his designat.,d. r"presen~ative is 

' ( 

hereby authorize<l and directi:?d to i n11e5tigate the various Publ ic Lanris: , to 
l 

determi n~ t he suitabili.ty of such l anrls for retention i n p
1
.1}:ili.c o~.nv::orfhip for 

t he conman b'1nefit arid P.njoy,s:cnt of tr.e ~people of ~-acron£s:ia. 

Such investS.zat,ion shall a,-,one other t.hinc:s 1:ive fuH consideration t.o' the· 'i'al ue o: 

such l anf'is fo r azricul t.,ure , forestry , ;ratersheds , recr,-::ation a11d tou!'"i~T"'!. , or 

as ha::iitat for wi.l d birds , a,iria1s , fish , or pl a~ts . 

Such i nvesti&ati.on shall also i;ive fu11 consider ati.o'l to tc,D suitability of 

such lands fa~ th~ location of publ ic facilitie~ such as schools , ho~Fitals , 

eov,o r~:-cntal offices , co,-,,u,i.r.ati.on stations , powe r stat io,s and a ~ricul tural 

and r esour ce ~naBement e:<peri"llent 5t,at. ion~ . 

., 
SE~TIOII III. Tr~ High Cor-:nis,ioner or his desi~na ti::!d r~r :-esent-3.t-; ve is 

hereby au.thorizeC :l!l::i rli r er. tPrl to conrlnct such i.nv~stis:.t:'i::ms a s ,..a:: bB 

nec~s~ary to rl-"?t.er r-" ine the !'Ot."?n~ial use i-::a:-,abili. ties o!" the lanri a'1d st-.allo·-1 

wat.c r area~ of ·ticron,~sia . All info r"lr.ation a rifi":f rrcr" ~lich in
1

r~sti5at: ons 

shalJ t-,, cor,pi.led into ra,,orts of pu':>:. ic recorrt a-,d ~..,,_.:a av~ih!,1e t.0 Ian 

goverrure nt,al a z.~ ".l•~ i~s a,~ intPrested c itize :1s of :-;icrcr1~-=.; s1 "or us·"' i'1 

achio·:in~ toe \-est por s i.h1e utiliza. t.ion cf the 1i"1it~n hr,r ,ir ~ae- o: .'.'.o c~--.esi.o. • 

• • 

_n._<1.._._,._..._"--~t..-_t...e.tlSla .t.JU_e • .....Jll1i tri~~ ~•uj_ Advisory Board 
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Si::CTiv:l IV. The High Co·n:iissione r shall , following the conduct of 

such investigation of any island, disM-ict or related group of isla'lc.s , and . 
followin;s consultation ,1ith the appropriate La-,d Advisory iloard or Boards , 

set aside by fo:-mal ord:Jr , fron disposal to private mtnership , a"r./ of the 

pub_l ic lands founrl to be of sir;ni.ftcant value for the protection, prPservation 

a{ ma_nagement of t~e natural resources of l·licronesia or for use for any 

other public purpose . 

Any such order shall describe the area b<eing r etained as public land , Cl'/ 

I 
size, location, bou"ld~ries and propo~ed use or uses . 

SECTTO,l V. Any area so design::ited ca~ not be used for av purpose 

contrarf to the uses p.rop/f,1 in the order setting the lands aside , ex,:e?t 

• with the for"lal a:>pro·:al of the Le6islature of the district in which tr.e 13/'r!s 

are located and tht:? app:-ova\ of the Coneress of Micronesia. 

SE::T!Oll VI . The High Co:nmissioner or his cesii;nated represe ntative 

is authorized a'l.d em!)owercd to accept eifts , ·and neeotlate la;1d exchan'e?. s , 

• lear.3 s , easements or purchases to add desi rable and n~cessary a:-eas to the 

• pu.blic lanr!s in or,ler to fulfill the in tent of this act . 

SECTIO!.J VII . The ri i e h .Cor.nissioner or his rlesi~natcd represe"lta~iv.g 

_. is 'authoriz~d anrl eripoc:~rcd to accept Arts anrl n~eotiate lanr! exchan::;es , 

l ea~es, easeme nts or purchases as J11ay be- r\l=!ce s sary to fH'O':ire :::iu:>lic ri~hts 

j '-. of way for access to an,: frorn area::. estahl ishP.d in ar:corrlance :{ith th.is act . 

Y\ 

.:..,r-
SECTIO!l VllI . In the absenr:e of any s ;1ecifi c , a ;>p :--opriatc Le3islative 

action, the Hici1 Commiss ioner ~,.y fro11 ti.me t o tiMe makt? rea~on3.l>le ru1es 

and re[;Ul ations found to be nececsary to ptcperly f ulfill the intent 6~ this 

act a,d may by su:h act ion : 

(a) Establish t~e time , place and :n.ann9r of ta<ini , harvestin3 or 

renovin~ any nat,ural resources of >iicro11esia . 

-t.._./ '(b) Prohit..:., t.hc tal,,:ine, harv, .. st or re:-:0·1al f an:r of the 1~:: .... Hr-.- ~ 

re sonrcP.s of H"icronesia . 

(c) ncgulate any actlo<1 of an, ,e rson ·,1hile on any ,ublic la<1ds 

of Micronesia . 

51-:CTIOil IX . Any rule 0:1 reeulation i f.sued unrpr th•~ .-.rov:.~ion of 

section VITI of tr is act sh\': 

(a) :>,Jco:·/"' a r2rt of V1~ Con~';"rvatio11 and ~'E!crea•.: ·,., Code o~ 

l·1icr0;,.g:sia . 
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• •· 
(b) Be nu"'Tlbereci in sequence ccrnencin3 wit~ nu:i.ber one . 

(c) !!~main in effect until r evoked or superceded b)" r e,;ulatio:i . 

(d) 9e fi1£c' ,ith the Cle rks of Court, the Attorney }ene~al and 

the District .l.d,,inistrator at l ~ast two weeks prior to tr.e 

effective elate of such re.,nlation , 

(e) Have the full force and effect of law. 

(r) Be enforced b;r the Insular Constabulary in the sa:ne nanner 

as any other 1aw . 

SECTI0:I X. Any person found to be in violation of any rule ,or 

regulation issued under the provisions of section VIT1 of thi5 act shall 

be guilty of a misdemeanor and shall be subject to fim, of not less than 

$10.00 and no more than ~300 , ()Q and/or inpriso,ur.ent of no more tha~ 60 days; 

provided h.1:;ever, that any pe rson found guilty of unlawfully re!'lovj.n;! , 

taking, harvestinz , killine or seriously dama~ine any r~sources having a . 
known corr,rnercial value , may in addition to any such fine/or im?risonw.ent , 

be found liable for payir.ent of an amou nt equal to thrae times th\' knowfl 

commercial value of such resources removed , taken, harvested, kill!:!d or 

seriously da~.a~ed . Any money so receiven sha11 be an inCome to the 

Con_eress of Hicro~esia . 

SEC'J'IO:, XI. The Di r ector of R~sour ces a~d [1<.,ve lo?ment shall be 

respon~ib1e for the O"'Prati n, ,imnaeem.t:Jnt, develop"'!Cnt , ir.tpro•,er:ent , 

protectio~, preservation and ?1ajntenanc~ of those areas of pu~l ic lann a~d 

their resources , set. asirte for t'."'e rnana~ement and prot~Ctio11 of natural 

.resources , outrloor r ecr eat.io-:1a1 u~e , a~-i environrr,e ntal pro~=-tinn or 

enchanc~:nent, unricr t.he pr o·1:i:=don of thi. 3 act. 

In the performance of th<?se duties he r,ay , wi thi n t'1e, limits of f urd.s 

·available for such purpore frrrr: any source , employ nece~fa.ry personn~1 , 

purchase nateria1s and ~u! ·nl ies , enter into perfor,nan~e contracts or 

cooperat~ve aerePncnt.s :-ri.t.h governmgnt.:il orfani.zations , co:-po:-:iti~".15 or 

individuals as may be i\P.C~~sa?·:,,- to fulfill his responsibil i.t i es in ca:-r:·inr 

out tho intent c: t'1is act . 

s::crI 01l XI! . An:, DJ ~t.rict Legislatu:-e , Dis~rict La'l:i Art visor:( 

Board or any !·'tmi.ci~a1i~y -!r:~i rin~ tr-.e Hir-:!1 Co..,r'". if .s i o:1e r t.o ta':<:<? any 

specific act.in'l'" .1.-=. pr cn-irlr •l fn!"' ln f,"'"'Uor1 IV, VI, VII , or VI11 rr.:i.11 

suhT.i.t a resolt:,.in;-: • .. o t:.:.e. ·:·i~h :o-_".'1 1.~ ~i0n'3: r r-~:: 01'1'\-r:1:::m:-lir'!;::' e:
1i::h sr~~i!'ic 

act-i..o~ be t.:! 1~-.:1 • 

• 
StCTIO~I IV . The High Co·n:-1i ss ione r shall , fol l owine the conduct of 

.--."'L--.""--.::.., =o..o~l_a-,r!i; , and 



" 

) 

~ 

• \ . 

SECTIO'.I XIII . The provisions of this act shall co:-it~ol if 

any of them are in conflict .with anr other acts re l ating to the same 

subject matter . 

SZCTIO'I xr1 . This act shall _take effect upon approval by the 

High Co~'Tlissicner . 

' 

"' 

\ 

' 

• 
(b ) Be nu~bered i n sequence ccrnr.1encin3 with nu~ber one . 

(cl Hemain in effect until revoked or supercedcd br r eculatio:-i . 
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Director of Publ 1c AUaira 

, 

~ J 
C!. 

Director of Reaow.;Clla &Ad Developmeat 
F'_, 

COIUIC' NtloD L egialatloD 

Attaciled llt: reto a.re tbr.ie copies d. a draft of proposed lejJia 
dealm.; wl.tb. resource and outdoor recr.Um mam,,:ement. 

lat1oD 

erequla . Thl.8 act or legtal.at1on ot similar atare I.a a llflcesary pr 
! or lhe de lopmcnt of r cratioaal facilities IMM!ded by both tCllll'iB, 
and r eal.dents. 

'fhEo HIJiltor ic Sites Act (P. L. 3 -34) provides !or historic a 
but makes no provhlion for Olltdoor recreation or raaource 

lte pre 

DM.a_ A r view d. the T. T . Codt! iDdicates Uiat lhe Chief of th 
LaDd8 and SUrveys (Sec. ll.46) .or tae Dlatrict Laad Offices 
Diatrt.ct AdmilliBtratora (Sec.a 112'1 ud IIU) may aow pone 
autlurlliea cClllalMd 1a Ui1a prapoaal. hl'Uulr the Btoa C 
wxtaubtedly .baa the requeated autbol'Wes at Ui1a time: It 

ortu 
um-

l.ahOIN 
my belief that the bula ot an;y outdoor r ecreatloa or laad r 
m~ emt.111 pr rams sh.owd be cl early aet forth aad cmcur 

e 
red. 

by the Coqgrua ot Micronesia. 

I wUl be glad to discuu this propoaal furtber wl.tb. you if y OUIIO 
desire. 
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Wyman :X • Zachary 
Director . Ri;IIOW'ce a and D 
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,1 

Director of Public Aifalra J a.. .~•-
Dlrticloi· ot Re.ow:cas &Dd Development 

F-· 

CmNt"watloD L egilllatl.oD 

A~ llt:reto a.re thr .. e copies ot a draft of propoeed l ejp& 
dea!mJ with resource and outdoor recreation m&laj#!tnent. 

lat1on 

Thl8 act or lei:talalioo ot similar atare t. a aeceaary pre 
for lhe development al r cratlOD&l fa.cililies - ded oy both 

requia 
touria, 

am realdenta. 

'1'111; Hlitorlc Sites Act (P. L. 3 -34) provides for .bistorlc 11 
but makes no prcwi.lillon for outdoor recreatlon or rusource 

lte pre 

Ma_: A review d the T. T . Codtl iDdicates tliat the Chief of th D 
LaDd8 aad survey• (Sec. 9:l6) or tlllt Dlatrict Lud Office• or 
Dlatnct Admbdatntora (Sec •• H'l ud BU) may IIOW poa• 
......W.a c.aaa.d ta tb1a prapaaal. Fllrtller tbe Htgb Comm 
Wlllabtedly bu tAe requeated autborWea at tlllil time: It ts 
my l>eUef tut tlae bula ot u,y outdoor r ecreatioa or laad r 
m~emi:;at prolrama abou1d be clearly aet forth aad cooc 

the 
aam ... 

ta• 
how 

esou.rc 
urred 

by tbe Collil' ... ot IUcrones ta. 

I wW be i lad to dulcuaa tbla propoeal further with you 1f you 
d11alre. 
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Wyman >: . Zachary 
Di rL>C toc . Ru llOW'cea and D 
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NatiClll&l ,..__ ~ Natural Hiatory 
Saith locda Iudtutioe 
1000 J.ifanoa Drin s.w . 
WMlliqtOG, D.C. 20560 

Atbl , Dr . r. la,,._. roebara 

Dear Dr. Joebara I 

• 
JalJ U, 1970 
S.rial:LS72!12 
Pila: 171. 77 .0 

wa hCYa 11 ... atteapU.q to aacura copiaa of JOlll' report oa tba 

vaaatatioa of Hier-la, aa JOll ua ••• fr• tba attaehM, Olll' 

effort• hCYa 11 ... flatil• to data. 

wa .•n alao intaraated ia loaatiaa ••~ of ·ay naUabl.a ia­

fo-matiao Oil the flora , f- or aoila of Hier-la. If U7 

publication or tr-lat_ioaa of a J~ or Goraan ,-blie.atl­

of •al•• var• locatN w could arr-a• to haw dlaa ld.enf11--

"\ 
? 'ou ba of _,. ualataae.a to u. 

SiDcaralJ JOllU, 

Nonan P. lnott 
Ch~af, Laad a-re.ea lrach 

Nl(NOTT:dba 
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Nati--1 ,..._ d- Natural Hiator:, 
Saitb loaia Iucttuti-
1000 Jaffer■n Dri•• s.v. 
VMlliqtoll, D.C. 20560 

Attll: Dr. I'. ..,,_. l'oelleq 

Dear or. l'1111ll•rs, 

• 
Jul:, 15, 1970 
S.rial 1LS7%52 
l'Ue:178. 77. 0 

wa ban"- atteaptiq to Hcun copiu of :,our report - tha 

.,..•t•ti• of Micr-ia, u :,ou ua a•• froa tbe attached, our 

afforta hffe 11- fvtUe to date. 

...... •- •--t•-· ... .-- of ·-, naUabla 1-Ve .an alao iateree..- ... - ._ 

,_ti .. - Cbe flan, t-■ or ■oila of Miu-ia. If_, 

publicatloe or ttualat,iou of a J..,_- or Oer9UI JlllbllcatJ.ou 

of Ya1ua wn lacatal w -U arr-a• to b&ft tllea aicnfU ... 

\ ,r:,ou ba of -, u■iataace to•· 

SiDcerel:, :,oura, 

Noraan P. Knott 
Cbief, L...s a-ourcH lr•ch 
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Jack C. Parka 
Nariae A.niNr:, Specialiat 
,_ qricultllral Extaaaioa Sarrice 
Tau A , II Uai-nlt:, 
Collaaa Statiaa, Tau 77143 

Dear Mr. Parker : 

• 
~UL 141970 ~•Gl~_x, _,// 

/'V I ' . 
• 

IIOU IING 

HC 

OHC 

lO 

AG 

ED 

Fl 

"' PA 

PERS 

PW 

RO 

TC ,___ - -
" AUD "-· We UM&rataad that :,w ...._ 11- eendi6atillc a ... Or•t Proa 

project oa allru,p fUldq w1u 1-1- •aiataace fna 0.. 
Cll•tcal Co., ad Tuaco. 

I 

liar• ta the That Tarriter:, ef tbe P..Uic X.laole OU-ia 
era aa:, tlloMall acna of alaallw lapoa. Ia 1-.J. dleN 
ere ...._ llett:ca - ..,.rated tra ti.. - II:, a .. a1 Net 
0a certaia ial.aaola tllare ere •taartM -• !Ma -lY•, 
llut beuf.lta a 1-a1 r.._.1_ to ...., - ai..a the Olllf 
Cout. . . 

We an particalarl:, 1acut"ted at thia. cue h -tac iafer­
-tioe that -U be belpful 1a .. teniaias if - ua -t the 
ean.._tal ....-i~ta for ti.a ,......u. of ~. lie 
•- that aataa taa,erabare tel.er-, .,ttaa ua,eratva 
.,..,..... requ1.--ta, -tar deptla, aad llettoa -t•rtala u 
wall u other factm -U all nter iate nch dat-1-tin. 

An:, Wonatillll ,- ca f•raiah, u ..U u R&IUU-. for 
■acudq addttieeal iaf-tJ.• will be -t· ..i-; 

A •Pb lnc14aed ao that :,IN /u:, ~ wberll - are 1a tha -

l!ncl . 

, TINr■ truly. 

W)'UII X. Zachar:, 
Director of Ru. , Dn. 

Pile:178. 77 .0 
7/8/70 
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Jaek C, Parka-
Naru,e AniNrJ Specialiat 
,_ Aarlwltaral Extneioa Barrie• ,_A, N U.iYenity 
C:OU.S• Statue, T- 77143 

Dear Hr. Puita-: 

• 
~UL 141970 

We ..._et.ad tllat :rw haft"- -.rihatiJla a ... Orat Proa 
projNt • allr1ap fUllia& vldcll 1-1- ••iataee fr. Dow 
Claetcal Co,, ad Tuaco, 
I 

1
~1G1N,.....,·x // 

I/ V I ' 
. .a..,u18 

IIOIJTING 

HC 
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kO 

AG 

ED 

Fl 

HS 

PA 

PERS 

PW 

RD 

TC 
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SC 

AUD -· MOT 

•o• 
fCON 

1J LAND Bare ta tlla That Territory ef tu P..Utc lllluila OU-ta 
aro-,tliRaadMruef ■~J.aeeoa. I•a-altheN 
.. ua£ loettaa - ..,.rated ha ti.. - "'. -al reef 
0a -taia ialada tMN are Mbla'tao -• IM■ -tft, 
Ht Narha • S-al r__,1_ to ..... ._ o1e11a tho O.lf 

y /4: -, 

C:-t. . 

Wo are parU...i."1, la~tooi at thia. ttao ta ._taa tafor­
uti• tllat -U M balpf-1 ta .. taataiaa if wo ca -t tho 
ari~tal ....-i-ta for t11e ....... ttoe of arlap. w. 
•- thot ..S.. toa,oroturo tolor-, -,u .. toa,erotaro 
■,.n1lla reqld.-ta, ntar 4optlt, oad llet- ·utoriala u 
wll u other focten -U all atar tato nch dotnaiut:loll. 

AJl'f Wonottoa ,- ea hraillh, u well u ■uaautioa■ for 
■ocurt111 odclttiOllol W-ti• rill lie -t· ..ic-. 

A
0 

Mp 1a -1.ooed ■o that JOll/uy ._ ....... VO ero in tho wor 

Tour■ truly, 

Incl . 

T 1053 U'lV, 12-"l (Other Fo,m• Aluol•t•J 

W,..,, X, Zachar, 
Diroctor of Ru. , Dw. 

File:178. 77 .0 
7/8/70 
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• 
A BILL 

For r.n P.ct , h crc-in- :>.ft c r to be 1:no· .. ·n .:~<, the "~i icro:-.•;r;j_:,.n Co·•~c;:::,ti,.:: r:. 

Out<'O"?.· Hcc:-r{ ti<'H fl.C t" , outhorizt • :~ nnd clir~ct 11 ·:.; t he Hit:h C('l:: :i:-: i<.1 1\ tc\ 

r. r.sur, th o 1 -.. Le:r. t:ion , p1·ot cc tion r~nd prcpcr 1.,n11nc:cr:::i: t or the ck.:.i1·:·hl ;,. 

c m·i1" ·: J,• t n .. ; n.ltun1.l r e. ,ourccs of ~Ucrour.r: ia. 

nr:: i t c i :H: t cd by t h e C'on1: r css. of Mi1,;ronr.c:')•·. j 

s ::Gf l O!\ 1. D:!'f i ni lior•~; ; Hh <.: r c eve r u:;c.. :l i n th(c. ne t t !t .: i o]. lc·, {, ./ U )"' c':; ' 

!-ht,ll l,~,11 • the i.:cnninr, 5e t f orth he-re - in- of ter , 

l. Nnt ,·1·nl t~c:Lourcc-::; \ ?.. l:nvil oil: .cni. 

\ 
. ' -t /.. I~ :, 

3 . l! i[:h C<.•: .. :.5P:r,ion ::; r 
I 

~- Cr:m--c-r,·~t ion I. 

/ 
5. QutUovr i:ccreat ton ( 
6. oliallo· : \ :.:i. t c r /.r ..::u; 

7. IJf.bi t ~t \ 
fl . Rcr:o•J~·cc 1-:an:i r:e;:-uCll t. __ .,., 

"i /, 

I• ;,, 
, · ' 
.) i.-:. J'\. 

~{ \ ,.)-::! <: 
I 

( I • 
l , ,.. , .... / 

f ,,,__.,_, -; 

/\i 

, ' ':' I f •• -. 

•. ·r-
i I ; .\ 

SCCTJOl! I J. Ti,c llic;h Cor.'im issic.,n!'r or hi5 dc:;ignnted r c-pi·c::.cr,tc.t lvc- i ~ 

her~by nuth<'rizecl end dir~ctrd t 6 i nvcoL cnto the v~r,ioi:s Public Lam''.'.,, · 

-To cictl'rrt inc the suitnbi lit.y of such l ~ncl:: 1 o r r etention in public m·:nC r !:hip 

f or t he c o: .:r,ton bcn c- tit nnd cnjoynt?nt of t.hc pcopl'e or' Microne sia. 

c--r1:-'':.. 
Such invcs ti cati on shall c\ 1:tonr✓·.jhin~~s t~ lv<· ful l cons !. dcr.:, ti on t o t hl~ v ~l uc or 

such l ands t o r agriculture, 1 o r es1. ry , •·n t crshcds , recrea ti on r.ncl t ou r isr1, o~: 

a~ hrbit:t;{t for \l.' ild bi r tis , nn i r.ta l s, fi sh , . or p l ants . . 

Such i nvcst i ,;nt.ion sh:il l nl so ~ ivc tull cons ldc rr.tion to th e suiu.l.1i l ity 

01 !:ud1 l a nJs 1or t. hC l ocation ot public f ac i l ities ~uch as schools , ho~pitel £, 

~o-., c. .•-;;.c nt a l offices , c o:-:municat ion station~ , pc.,;,c r station:. and a:; r icult :ir-r.1 ,., 
and r csom·cc n:rnaccrr.011 t expcrir.., .. 1,t stntious . 

Si.CTIOX Il l . The High C0'1l;'!l iSS i onc- r or h i s de:,;icnriu, d r e p ,..cr; crtn.ti\'C' iS 

here by author ized a nd dir'=cted to conduct such :I nves t i CJ. t i ons ns r.;o.y -'be 

nccc n~ary t o dctcnxin~ the potcntiRl uso capabi l iti e:s of the l ~~M.t and 

~ .. u .. 

sh a 1I o·;1 watc·r arc;-as or Ui<'rone:sia . All :lntorr:?~tion arj s in~ fro::1 $uch i r.v.::s t~ ;p~ir,n~ 

sh~ll 00 c o:Jpi l rd Jnto r C'~Kn-•i.:. or p ·1b!i c rcc ortl .ind r:i. ::ul<' :,,·~1 l a!:-lc to ::.ll 

r,o,·c;-m:-,r•nu. 1 r.G~:•=:i c-s t1.rcl i nt l'r<:~trcl cit i :"" n!= cf ~! i cro"'!n~ i:l fo?· l'-ec i~· 

~ .. 1<;;: 
I< ii: 

'---
~ ~ 

.... 
I~~ 

0 .. 
:U8 ~§ l:l ~ ~2 ii i~ :1~ t ~ 

, ~! 0 

i:1 .. SHJ : ~ ~ .. -t 
.. .. 
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• • 
<. 

nchi c..vin~ th e Uc.:::t. po:;r; iblc utili7 ... t ion of the ,11~.t1.tld l ~rn:! nu.:.,:; o~ 

Mic r◊.1 ! , i ri . 

s 1~cr1m: JV. The Hici, Coi ... 1r-aionc.:r e,hull, :toll ff ... ·J 1·~~ t ho c <.·• .'.l t o:t: 

suc:1 jnvc:a.it;a tion of any i ! irnd , di:;trict or r elat ed g rc,n ~, o1 1sln1,,;:; , 

nnd 1t•llo· .. ·ir r; consulc.tion with the r.p;,,roprif.tc }noel .Ariv i!io;·y :"Gci:.! · or 

fo:,.n
1

~, , &ct r~ide by {or1:1nl ortler , !rca d i~rose.l t o priv:".t,.. c\:J1 ... hip,.. 

nny er tl ,c put,lic J nmi::. :£ ounl t o be o~ CiL,::ilifi c ant v ~l rn.: ! o r t hu prot~c litin 

pre·: . .- rv:-.t ion ~r-t.: m:::.n.:i.c:c. .. ,cnt of the untur~l r c:i:.ourc<.: :.. C'lf f,ii.crot~t.:· ic o~ :for 

use for uny other ncccssa~ry purpo;.o . 

t.nr ct
1
-:h orcl\!r shnll Oo~cribo t ho nrca being J·ctaincd r,;.s µui)lic l :'l t~<i , by 

~ze, location , boun•lar i e£ nnc, pro1,oscd uso or uses . • 

SLCJ.'ION V . Any n1·ca &o <l t.!: icn:-.tcd c an not bo uccd f m..· nny pun,-:..:c 

c ontrPry to t he u-:Cf. propo!"ctl in th e order c;ct tinr, the l e.no::; r.sitlc , without 

the fon:'1 31 :'!'POVt,1 of the Lcg:i~l:t.t\11·0 or th e c.listrict ~ n ,·. hich the l i".n~!~ hl'V 

locatcc! M:d the 2.pprov~l of the Con~r c-::;s o! Micr oncsi!! . 

Th o Hi ell Co:-1,i issioner or his desii;,,~lc<I rcpr➔~ntn'.iv c is 

nuth o:.·lzNI ,:n.d cmpowc-rcc.1 t o c.cccpl r.iftG, nnd ncc;ot ir-.t c lnnd cxcli r. r.~cr:,, 

SEC'r!Oll VI • 

l enGefl , en~crc-nts en· purch:'l!;CS t o Pdtl Uc!.ir.l b l e nncl n7ccsfiary t'.r c r,s to t h( 

p ublic 1.-nds in order to f ul f ill th e i ntent. of this c.ct. 

S EC'f I Oi; Vl l. 1'hc Hi (:h Co~~1ssionor or 1:1c dcsi cn~t ccl r cprcscn t ntivc 

is aut hori zed nnd crr.powcrd t o ncccpt cifts n1:d negotiat e l and c,::cht:.n~cs 

l cn&c•:.i , c ascr.1c:- nt& or pu rchasco es mny be ncccs 5.:ry t o. provide p ul>l tc ri (..hts 

of way for acces s to nn1f>•om A.rans cstr.hlished in nccord:-.ncc"" ,·· ith Uds c.ct. 

'<l 

Sf.CTIOS VIII. In the nbsencc ol any sp~c ific, appropri ate Legi~lativc­

act ion , th e High Com-.i issionc r mny fro:n/4il,tc t o tiMC r.:ake r c :-. .?:onal>lc rulc-s l\nd 

• I 

r ec:utntions found to be necessary to prope rly full ill th e intent of this 

act and 11:i.y by such nction: .. 
( a ) t s tnbllsh the time, place and manner of taki11g , harvcsti n~ or 

r c:1~v ln:: any of the n.:. t ural rc~o11rccs o! i:ic ronc:; 1~. ) .. 

( b) Proh1hit t he takinr; , h a 1·vNit or r c~o·.ial of P.ny of t bc natu1·al 

r c~ourcc-s of Hicron!•!: ia. 

( c) r.c!:: ul~r,.. ;"1. 11y nctl,,n of nny r ~r sor. ,·:l!i. 1f' or. rny r,:hli.c 1 :inr;:; cf 

• 
}) i:""!:". ;_ jr,:1 }' :fl /:1 

:_;;:·5/f(J i:,P.>:no Lt 

• 



, . 

• •' 
SJ.CTJ O~~ TX . At:y i·ulc <•!t i·c.::ul:-.t t on i =.;~;ucd w.dcr t he ~ro\•!.:.ir·i1 c.:. 

scctio1 . \'Il l oI t hin a c t ShRll: 

(a) J:tc-f,==ic: n J · rt or th e Conscrvn t iOi\ and r..._•r1·.N\ tion Cnd ~ ~.; 

r ·: m •ai t,, n.-, r. c<;uc r.cc <'c,,1mc-ncini; w! th nunbcr <»1c . ( b ) 

(c) h~·"t~ in i11 clicct until r c \' o l.;ccl or supcrcc..tlcd by r cc-u l ~~ io;1 . 

(d) Be filu: r.i\.i,. the· Cl c.:--J.s of Com. t, th<' Attorney Ge7e rRl r w i ti, -:: 

-Dis trict t •·:,.iu J .c tr:ito!.· nt l ea.ct t wo ,•:c<'ks prior t o the c·J/<' c-t i •; .:-

ci .-i.tc of t.u i1 r c1:ulPt i on . 

(e) Have t h q ful l f orce Rnct , effec t of La ,;; . 

( f) e c.: cnf01 ,.;cU by the I nsul ar Co11su1Uulary in t h~ p<:1.:,:; r:u'.r.m r :.;; r:1y 

othc· i- J"~\-1 , 

i~ . 

&r{Cl"JO. ! X . /J.ny pe rson f ou11d to be in viol t!. tion of ::?:i.y rt:lc o;.· r c;;1,l:a io r1 

i ss .. ucd u 11~11" r th e pro vi8ions of sec t ion VllI of this R<: t chall 1., ('• cu:ity of r. 

~!scicrJuanor and F:h:: 11- be cubject to fine of not l ess thn n $10.00 nnd n o- 1.:0::-~ 

Ut~ n $.100 .0J ~nci/or i r.1pri:,on::1cnt or no moJ·e thnn GO d nys; prcvic: ... .-;l h cr·evt·E, 

th :i t nny p ::.- rson . 1 (H1t1cl r~u u ty, of unJ.2wfully r cmo\' i nrt t n kinf; , h a rvc:r: t iur., le ill j 11,~ 

or s o 1•i ott!:: ly clnmacing t.ny r esources havinc a known co!lm1c 1·cia l v:1 l ue
1 

r,1 ::~y i:, 

e.ctdition t o t!ny !: uc-h fj nc and /or JmprisonMcnt , be round l iable fo r pa:,-1..cm. 

- I . . or e~1d amoun t equal i o \ h r cc ti~iCS the kncwm Co:nmcrci r. l v Rluc c.1 s ucn rcsOl:rcr-::: 

r c ;;1ovcd , t a l,en , h arvc:::tcd , kill ed or seri oul ~ damagec.l . Any mo:'!.cy £0 r.:c ci\·c-cl 

shnll be an 1nco::,e to th e Cong i·c-sfi or Mir.ron~s1a . 

SECT IO:~ XI. The Director of nesourccs and De vc l op~c: nt shall t,a r esp"nsil.>le 

' for 'the operation , man::1gc1:1cnt , deve l opment, improvement , 7Jcc'Cio11, 1>rcsen ·nt 1("11t 

and t1:i.i~tcn~ncc of 'those areas ot p ublic l and and thei r r csou1·c ri:. , set nside 

t or t he r.in11a gc mc11 t a.id protoction 01 natu\·a l r esour c e s , outdcor rcc ren riona l 

use , and cnvir,i nmental protec tion or en.::hanc ernc nt, unde r the provistnn of t hj !. 
~ 

act. 

In •the p~rform:uce ot thrsc- du t ies he may , within the l imits of f unds avai l uble 

1'11· suc-h purpose fr o n any s o urce:, employee n~ccssa ry pc• r sonnc ) purch il!3,f, ma t erials 

nnd · supplic-s , enter into perfor mance contracts or coopc r J.t i,·e a;_~r ccr.:.!?nts v:tth 

govc r n-:icnt a l orp 1r. iza ti ons , corporations or ir.d i v idu:1 ls as may be r.ccessary to 

fu l f ill h1s r espnnsih iliti,cs in c arryi ng out th e J. nt cnt or tnj!i act . 

• • 
~ 
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""s1eno;: ):tr. A,,,y J)j•; i;·.i.ct L~i!if:l.:u:rc , )l 5St J·ic..:t L:,nd / . .&.,•OJ}'] ,.,:.l·,l 

or c.ny r:unjciJ ::.l l ty etc~ in.nr. t he Hich Cc-,;~ ·1i !;s 10J1!'r to t ~J. c• r.11y t, : i :- ic. 

acth,. .. :, ; p::o·:1dt:c1 1 o r it t St~-:iionc.: JV, \'I , \'11, or Vf JJ bh:t J l !"uL .! jt 

11. r , :.o: uL 10:\ \. O th e J:ii;h Cff. ; ~;!aon ~1· 1 cc0: c•ncii 11 :; s 1· ch er. cff · c r--:.·t ic"l t 

t nh<H , 

STC:J'HG >: l J J . l i:r p re ·dn io:1:.: of t in~ r ct r~hnl 1 contro~. i 1 r.:•~•, <'I 

th c:,1 t l',, in c::nnt lic-&. Vi. t h ~my other cc1s J t l; tt inr, t o 1hc E<'T'!C ,~ulJjcc t 

r1at tcr. 

STCTJOX Xl\' . 1 hi!; :-.cl !;!,: 11 t nkc rffcct u::,on a:)i,>l"OV:> l by the J! i Lh 

Co:1:11:a; Jon.c-r. 
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UNITED STATES DEPARTMENT OF INTERIOR 

TRUSI [[R~I IORY OF l Hf. PAC lrl ( ISLAND~ 
OFFIC'E 0 1·' ' l'Ht; HIGH t:O MMISSIONt:lt 

:: \ lrAN , M A lllANA ! ~I .A NDS 

t 'OMMt:llC IAI , 
CAUU: ADDRE!iS 
HICOTT HAll'AN 

April 15 , 1 970 
Serlol: l.66755 
File: 17ij,77. 0 

l 

Un ivers i ty Press 
Un lvors i t y o f Hnwa ii 
Honol Jl~, Hawnil 96822 

Gen t l e men: 

'Ne dos i ro t o s ocure 5 copies o f : 

11Bi bl1.ography of Mic rone s ia" 
Compile d by Huz l o Utlnoml - 1952 

Would you pl ease ad v i s e us of t he coa t tncl ,1ding a i rmail poRtago, so 

t h n.t we may pl 1.cc an ordo r . 

Yours trul y , , ~~ 
-;ft':t.'1~;J:!;1/, 

Nor11an P. Kno t t 
Chief, Lnnd Hesourcos nra1\ch 
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UNITED STATES DEPARTMENT OF INTERIOR 

TRUSI fERRI IORY OF lHE PA( IFI( ISLANDS 
0FFIO: 01' TIH; HIGH COMM IS~IONt: H 

!' ,\IPAN , MARIANA J!,; l , ANDS 

('t lMMl-.:kC IAl , 
!;A HL.E A OORES!'. 

IHCOTT HAIPAN 

April U, 1970 '"\ 
S erht l:LS6755 / 
File: 17R,77 , 0 

Uni vorsi ty Press 
University of Huwait 
Honol Jl.1, Haw n! l 96822 

Gentlemen: 

We do s ire to socure 5 copies o f : 

11Bibliog1·aphy of MicroOosia" 
Compiled by Huzlo Utinoml - 1952 

Would you pl ease advise us of the cost incl 1ding airmail postage, so 

thn t we m:iy pl 'lCO an order . 

Q 

Yours uul y, ~ Id 
-<f, ,._, , ~ ( -f ) 

/ I t '-".'!~~; _,._ / 
Nor11an P. Kno tt 
Chief , Lnnd llesourcos Drauch 
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National Wildlife Federation 
Phonp · 202 ~ 232-8004 

Marc h 18, 1970 

Dear Conservationist: 

Thank you for your recent inquiry about the CONSERVATION DIRECTORY. The 
1970 edition is available at a cost of $1. 50 a copy. This charge is made to help 
defray publication and handling expenses . If you would like to order the 1970 

• DIRECTORY, please fill out and return the form printed below. 

P . S. l;,lease note that when a single copy is ordered, a check, cash, or money 
order shdtrid accompany this form. 

---------------------------------------------------------------------------------------------------
• TO: CONSERVATION DIREC'J:ORY 

National Wildlife F~do-t'lltion 
1412 16th St., N. W. 
Washington , D. C. 20036 

(To have your DIRECTORY sent by 
first-class mail, please enclose 
an additional 80~ for postage.) 

. /2:1.t...:' / ll ,.1/ L / ~ ..- aS c.. 

Ple ase send _L_ copy/copie s of the 1970 CONSERVATION DIRECTORY at 
$1.50 a co~•- . 

1 ·I J , .~,- ;:,1..·1""' t.. ,~-~ "J',. 

En<: losed is S ~ • Bill me 

MAIL TO: 

" ) 

/71- 7? · o 

(Indicate by checking. 
only.) 

F'or two or !11orc copies 
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National -Wildlife Federation 
Pho ne · 202 -232-8004 

March 18, 1970 

Dear Conservation ist: 

Thank you for you r recent inquiry about the CONSERVATION DIRECTORY. The 
1970 edition is available at a cost of $ 1. 50 a copy. This charge is made to help 
defray publication and handling expenses. If you would like to order the 1970 
DIRECTORY, please fill out and retu r n the form printed below. 

P. S. ~ease note that when a single copy is ordered, a check, cash, or money 
order s h'inrid accom pany t his fo rm. 

---------------------------------------------------------------------------------------
TO: CONSERVATION DIREC1ORY 

Nationa l Wildlife F<lde-1'lltion 
14 12 16th St., N. W. 
Washington, D. C. 200:j,6 

P lease send _L_ copy/copies of the 
$ 1. 50 a cop~. 
~ 1, 3)- fi1.(_/ il '-'1L.1~ :, ./,/ r 

Enclosed is$ .2;:,f. Bill me 

MAIL TO: 

" ) 

/7l 77· o 

{To have your DIRECTORY sent by 
first-class mail, please enclose 
an additional so~ for postage . ) 

/ /1k1 tJ,,1L 1~,,,.t.,,..45<--

1970 CONSERVATION DIRECTORY at 

{Indicate by checking. f'or two or mar 
only.) 
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HUST TERRITORY OF THE PACIFIC ISLANDS O/Jic, of th , fUth Commissiott,r, Sni1>nn 

TO 

FROM 

Chief, Division o:t Lands and Surveys 

Cbief~es Branch 

SU BJECT : Proposed Conservation and Recrention Legis\ation 

DATE: February 25 , 
Serial: LS6489 
File: 178,77 ,0 

Attached is a discussion draft of certnin legielatioj I feel 1s badly 
needed as a working companion with the Hietoric Sit<f act (P,L. 3-34), 

A review of the code of the Trust Territory i nd icates that your office 
(sec , 926) or the District Land Office or District Administrator (sec. 
927 a nd 928) maybe he ld to possess most of tho authorities proposed 
in this suggested legislation, fw•ther the High Commissioner undoubtedly 

j,old•, most of the proposed a uthorities at this time. It ts however my 
belief that the authorities should clearly be supported and concurred 
in by the Congress of Micronesia if a meaningful program 1• going to be 
undertaken. 

Attachmeµt: a/s 

l->t.'M; ;,l :,!)f I 
- · fifl N P, Knott • 

·:, "l tit. y,,, "j( ... t , c,"f2 (:_.A 

;t" i,' /J -<-~ , ,_. ; /4 A. 6 ; 



• • 
nusr TERRITOllY OF THE PACIFIC ISLANDS 

OJ/ic, oJ th, llitl, Commission,,., Snif)nn 

TO 

FROM 

Chief, Division of Lands and Surveys 

Chief~es Branch 

SUBJECT: Proposed Conservation and Recreation Legislation 

DATE: February 25, 
Serial:LS6489 
File:178.77.0 

Attached 1& a discussion draft of certain legislatioj I feel ls badly 
needed as a working companion with the Historic Sit. act (P.L. 3-34). 

A review of the code of the Trust Territory indicates that your office 
(sec. 926) or the District Land Office or District Administrato1· (sec. 
927 and 928) maybe held to posses& most of tho authorities proposed 
in this suggested legislation, further the High Commissioner undoubtedly 

iJ:it>ld~most of the proposed authorities at this time. Jt is however my 
belief that the authorities should clearly be supported and concurred 
in by the congress of Micronesia it a meaningful program ia going to be 

undertaken. 

Attachmopt: a/s 

l< (''' "JO,(.c 

/4 At; 
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• • UNITED STATES DEPARTMENT OF INTERIOR 
TRUST TERRITORY OF THE PACIFIC ISLANDS 

OFF ICE OP THE HIGH COMMISSIONER 
• SAIPAN, IIIARL\NA 191.ANDB· NISO 

COMMEIU' IA.l, 
OAULE ADDRESS 

HI COTT S,\ll'A """ 

January 28, 1970 

Univeraity of Kauu 
Publicatio1111 Office 
Lawrence, JCanau ~ 

Oentleaen : 

( 
Serial: LS6277 
File :178.~ 

·171/-0 

-I aa writing to deteraine the availability of and tbo price of 

your muaeua of natural hiatory publication voli.ae 3, Ko. 1, June 

12, 1951 entitled " The Avi Pauna of IUcrouata, it• Origin, Evolution 

and Diatributton 11 
by. Rollin H. Baker. 

'l'h . s 
pta d, 

Your• truly, 2 __ .'-# 
---;/~~ 

llo~n~ :. bott 
<;Jl£et, Land Raaourcea Branch 

iR available for t11e c ost of $5 . ...x.,. We can ma 1 t 
for s urface m1::d 1. Plt:ase ordtr f r om t.h ls o! f' ice : 

Mu seum of' Ntll.urH l History 
Attn: Mrs . 1-vo Hudson 

Dycne Ha 11 
Uni vLrs:ty 01· Kan~as 
Lli'-'rtnc<., Kan~1;1s 6 04t• 

t.o you pa s ta.ge 

j_ 
·ru :s i:; tht: pri c e "' L 111;1v~ u vtii1..1ll lt., ,you mi.~nt chtr:I': \J i'.n tnf:' 
Mu seum fo r correctness . '!11umk you ... 

;I 
. ,· 



• • UNITED STATES DEPARTMENT OF INTERIOR 
TRUST TERRITORY OF THE PACIFIC ISLANDS 

OFFICE OP THI,; HIGH COMMISSIONt:I! 
• SAIPAN, MARIANA ISLANDS • HtH 

CO~OIEII CIAI, 
CAU LE ADDRESS 

HICOTT !'SA ll'A N 

January 28, 1970 

( 
Serial : U36277 
File:178.~ 

Univeraity of Kanau 
Publication.1 Office 
Lawrence• Kanau ~ 

-1/1-0 

Oentle■en : 

I aa writinc to determine the availability of and tho price of 

your ■uaeua of natural hi■tory publication volume 3, Mo. 1, June 

i2, 1951 entitled " The Avi FaUD.1 of llicron.1■ ia, it ■ Origin, Evolution 

and Diatribution" by. Rollin H. Baker. 

Th .s 
pb d, 

Your■ truly, ~ ·· -
't¾tf{U;, _ 

No bott 
~i•f, Land Re■ource■ Branch 

~5 a vallt1hl£ for t11e cost of' $5. JO . We cun mt1 1 t. t.o you postt1ge 
for surf'acc m1:1. ll . Please ordt!r f r om, this otf' ~ce: 

Museum of Nt.tl.ura l H istory j 
At t..n: Mrs . I-vu Hudson 

Dyche Hall / • 
Univc.rs;t y ot· Kansas 
La,,n-t'nc c., Ka-nntts 6601~ 11 

'1'11 '.s l:; t.tH: p r Lce ..,,.l 1wvt u vtdull,lt.., _you mi.~nt Chtck wtt.n tn~ 
Mu st'um f'or correc trurns. 1'hbnk you. 

la 1V' opi.nioa • eari --.u'- m\ ~ - - lftdlla\N• Ina\ ~4•...,.~­._. P•~. I.be~ .._ .IIIUlin • t.r llba\ PN'-" . ·, . .. . ' 

~ 1'9dd'-o\ " U..Wd to PNPl• ill..,_W ill .... -ct• 
dMUniq ~ OJ' llbo\lJ4 &NU au.ab U ftet and i.a- NGJ.or, fted,-::;=-+-+-­eqql ,rt.op~ 

U j,w colllc!. sift •• ,-r Oftftll. reao~, u ..U u tw or \laRe 
bich priorit., pl"Opo..:U, I will 'fOl.1111'-,lr· io eoord1na\e 411d PQ-. lllle-i-:::=-+--+--

Yova Vial¥, 's. 

, •run P. Ian\ 
Utaoiment1 P/0.... ObW, ·Land lluolll'H9 DNNb_ ... Dino\oll', .. __ ... ».Y. 

Ob.iet, Di-.ula GI WIida &lld ~ 
CJlW, Di YiatoG ot &crinl 1111N 
NI'. IMbea IM.ru - lleaaQuart,u, lfeal\11 .tvn.-

BrtioT'r: jt'c 
............ 
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U ;,w aollld. CiTW • J'OIII' OYUell. raao~, u ...U u two or~ 
h1ch priol'it., pNpo■-l.e, 1 will ~llll1- ~ MOl'dina\o and J)IU'fte taurc-::--t--i----

YOIU'a t.rul;r • "-

, ·- P. lnot.t Ut.ao!a.-ot1 P/0...... ChW, ·Land RuouroN Bl"alMlh 
091 ~, .. .._ . .. lloYo 

Chtot• D1~ of i..t.11 Uld a.n.,.■ 
Qil■t, D1Ybton ot &crinllllft 
lb-. llubea 11.1.NA • lleaaQIIU'\ar H■al\h Serr.l- . 

llllNarr: jtc 



'TO 

6Ul'.JP.CT: 

·. 

•• 
Mc•l Mir k 11\ , E/\P 

;J,111u;11 ·y /tJ , 

Dob Ct~rrie ,t comrncnL~ , 
study ra1·c pl a nt s ' nd. o ~ Lh c rcqllc r. t for c l t . .., th.its u bir.us·,re co.0<;;,,L~t,, 
' .. omc grilduntc studcnL~ ' wc- J I Li,b:rn . I" i . 
ucl1v1ty and with the . ~ wo uld l ike- L . c s pm:siblc 

b 

1.ncr o e1H/UCJC .in ~ucl, 
c. nware of and c . c..:1.r;l.n cJ ~1\1u.1:cn\.!•"· o[ on serve the e.:i r . . ' . d,, the r,C:l'd t.o 

Lhat Peace Cor ·, ( · ? oyy , it wo ul_d _nccm ap1)ropr1·atc . ~ i1aLur ·1l cc 1 
activity . ~-~ cnyayo 111 &ucl, 

I~ Mr. Knott can ci, . ·lo .; 
t 1on of h ow ( j f al - ) p a Job d~scri~>!.1.0 11 i:1nd c.Ln lr.dicu -
whc ther t hey •d be , .,u.J.J. s11, ·; 1 p. , 1:1 · '])1L l u p as ad . • clcornc '·''I 0 L .. • . )C l1:a,.nc<i , ;,nd 

m1.t t ed ly J r,w priori Ly . ' " . Jir1c , we c.:-in pu l them 
s~cc1.al ~ l-~ccm0nl s . 

ly r e cruit somo young l., t c~ , h is l10st bet i s to 
(

lf Knott i s r eally inte r ~" - . 

apply to Pe ace C eco ogist and then i nucpo1 .dnnt -orps . · thc c,:ndidatc could 

: ; e c;~~d also recrui t rote b. , l . 
sently at work i n Peace Co.t j 

cc, Oob C urric, DPCD/Micron~ / 

... 

: nJced , such people 
,.ushin<Jton. 



•• , , , :,1'J\TES GOVERNMENT 

cniora:12du1n· 
h"•l M.ir ki 1.i' , E/\P 

) i:11 1a 

-ic/M Sp ecia l P L l ccrnc nL Rt.!(J t1 cr_;L for: HL•: ,,· o1 rc h J::co i <HJJ.!.. l :: 

Dob Cu~r ie •t comrncnl fi o n Lh c· rcqt1cnt f or ecol C.Hjj !-> LD t"o"" 
study 'rare pla nt s and b ir.tls nrc wc J l lilr.rsn . It is; p0s~iblc 
thu t s o me gr.odu ;:i t c s tuden t:s wou l d l ike lo en~;a<JC .:i 11 t;\.1cl 1 

n ctivity and with lhc incrcur;i.ng Hw.:1rc1H.:~;~; o[ the r, C.- l.'c1 to 
be aware of and conse rve t h o eur : ·, ' :; na t.ur rtl. c,colo~y , it 

ould s e em appropri a t e t hat Pcu.cc CorpLl CntJayc in ~uch 
activity . 

If Mr. Knot t can ci , ·lop a job dcsc.ci}JLion .:and i. 1il 11 1(ll.Ci1 -

t .:ion o f h ow ( if at i:l J . .1. ) s1 1r li p · ~ · r.1l9hl b o tr ;,1incci , t •ntl 

•hc the r t hey' d b e wc l cor11c 1.1y c;.,.: time , we CZ'ln put thc·m 
u p as admitted ly l 0w p1:ior.i Ly SJ_.,ccial p l. ;.,cc- ,nc,n l s . 

lf Knott is really interes t ed , h is i 1ost b e t i s t o irn icpu i.dn:iL ­
ly recruit s ome young ecolog i s t and t hen th e c, :ndidatc could 
apply to Peace Corps . · 

We cou ld also recruit ru1:c b .. I · 
are presently at work in Peace Lo. , 

cc, Oo b Currie, DPCD/M.ic ron~ :/ 

• 

; nuccd , s uch peop l e 
, . ..ishin<Jton . 

•• . · 1• • ., ' -····· ...... 

l 
, ',•, .. .. . . .. _r, 

t.:: ,r,~ ~~.:/1."-tl • 1.1 •. ·1<1 • 
~ .. ~ ~ ... 

'.i'0: ::i:.: :,;·~ -:·~: ~1 

::.:. c.·v: ..... .;;, . :--'.,:, ;:;·,{ 
j'~/ .: ... ~.: .. ~; :. .. :. 

z,e,:.:, C::.':r:-.:.u .'. 1 
/ 

D~•jY,.n.y D,1, ;..~ ..., c-. . .:>r 
rc/:•:icr_c.~,.:: ~ .:u 

J nr.,1::.::-y !l , :. ','/0 \ 

.·' 



.. ~-... 
l, ~, ;i •• 

• l'l, W.-r i:,,r, .l.1. :<111., > 

" 

Be,'.) c~:•r:.-.:..v ;-',I/ 
D~•pa1.y D,i_;..-.., ~:-.:.or 
?C/:-:i.c1:ut,c r ._u 
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Jar.u11:-:r 8 , l</10 
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12/3/G<, 
Sl:!CT\ON • 

ProJoc t J)eec1•Jptlon Forr.mt (104) 
PAC.,£ N O , 

PD:m 

SUPE:. J... !.C OCS : 

tl.e.r.ual Section 351 doted ~0/"c.J./68 

I • 1 NTHOOUC'fl Ol\ 

ThiH Manual Soctio n c o111.a1ns t\ r ep1· i n L of t he PrCJJCct Desc ript1 o n Format (lO) 
r~vjscd b v ll1e O!ficv of Pros- ram Ocvt!l opmunt, Ev o1 luo.t ion nnd nu~oo.rch with e 
ooopernL1 on of the 1l t:g1omd Proi,.:-rnm Officers . Tho rev1sod formnt is to bo 
1mpl<•h1t.?nt cd bc:; 1nnt11~ Wtt h the µroJcct rl. escri pt,01u for Sumnior 1970 trai n 1 , , : 

. . II. ~:FF ECT! VE DATE 

Thi s Ma nual Suction slwl l bucomc ct fc t~L1vr• upon datu of issuance. 

Sll!L\\Al1",' OUTL IN E l-' ffi PHGJ l!.l'.:f m:~ClllPTIONS 
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O\..Llino.ror PrflJ ':Ct_I>e,,.l'rlptu)nR 

Project Dett,~ript J O'"l 
India .Envtronmenlal Heu(l-th • 

$\JaUQOr . 1 Y70 

IllAn" (on first draft) 
386-68-xx-xx-x-02 (on t i nal draft}''. 

•(Project naae ahould be conai•t•nt with the project cate1ory label ■ 

o ut lined ln attacb-nt A of PC Manual Section 322) 

state t be epecitic developaent problem thi ■ pro j ect •-k• to attack . 
,Describe the project briefly, incllJding t he "'tm•r In wh,ich _ !twill attack 
the de-ve lopaent probl .. 1nvol...-ed . . · • --

Li ■ t the nu■ber ■ of Volunt-r■ requ e■ ted in each ■kill cate1ory, u ■ inc tbe 
appropriate Selection ■kill title . Indicate the propoeed 
implementation achedule and lencth ot ■erv1ce . 

J.'o r e xampl e: 

Pr o.Joe l calle tor 60 Volunt .. r1 , with tollowin1 ■kill ■ : 

l Re~i■ tered WurH - llale 
ll R•11•t•red Kur••• - r-1• 
~18 A;-&:-o-eraU•b - r-l• 
30 A. B. Generali1t1 Mole 
Married Mura•• acceptable wlth epectal pl•c-ent for epou■• 
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( 

Proj e ct Oeb,: riptl OT\ 
India !rw 1 ronmen l a l Heu.•l"th • 

Suai:ao r 1970 

'h 1 C ·l Ht r , 

mArr (on first draft) 
3116-68-xx- xx-x-02 (on f i nal draftY 

•( Pro j ect n ... ahould be cona1atent with the project cateaory label• 
out lined in att•c-nt A of PC Manual Section 322) 

Stat• the ■pecittc developaant problem thi• pro j ect •Mk■ to attack 
acr1b• the project briefly, including t he aan,-r In wh ich 11 will att. k 
e de\'e lopaent probl .. tnvol•ed . · " · ac 

Li ■ t tbe nu■ber ■ of VoluntNr■ reque■ ted in each ■kill 
proprtate Selection •kill title . cate1ory' u■ tnc the 
plementation • ~hedule and lmi&th ot ■erv1ce. tndicate the propoaed 

r example: 

ProJoct calla f o r 80 Voluntffr ■ , with (ollowtn1 ■kill ■ : 

l Re&iatered RurH - Male 
11 Re1i■tered Kur••• - r-1• 
·1e A. 1. o--11eu - r-1• 
30 A. B, Oeoeralieta - llale 
Married Nur••• ■c-tebl• wlth apectal pl■c-ent tor apou■• 

2 . 
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I DATI 

ICCTION 

: 12./3/69 351 

Propoaecl i~plementation a-chedule : 

U. S. training June 15, 1970 
[n-country training Auguat 15 to SeptNlber 15 , 1970 
(It training date• are flex i ble , 11ve the range of datea 
Lencth of aervice including training : l7 months 

Project Obj ect 1ve» 

3 

a . De•cribe t he speclfic development need• that this pro1ect will addr••• 
in eufticient detail SQ t ha t all thoee not in the ho•t country 
(recrut ter a , applicants, selec tion peraonnel , etc .) will uoderatand 
what hoat country problem is t o be addre ■eed and what t he Peace corps 
hope• to do in r elation to it . oe■cribe th• iaportance of thi ■ projec t 
within host countr y deve l o pn1ent plans a nd i ndicat e ita relationshi p 
to o the r programs atta c k i ng the s ame probl .. . 

b. suggest c r iteria fo r evaluat1ng the relative ■ucceas or failure of the 

project . 

Vo lunteer Job Descripti o n 

Summori : ,lh,, _lob de ,.· rlp tion oh<«dd ~Ive a c l ear statemen t o f what thf' 
Volu11teer '4 d l \J(. '1 01"" f\ lUi .i.ttal he ti-. exp~ct ed to 8 C('l1"1pli"fh J t Mhou\d 
d1 •st· rihe h \D r c., l n tl on::.h1J1 '•' h~i~t cnuntn• ngen c1os , tht• ~uµp or1 he C"an 
( t r t• a nrv,1) ,•x 1wl t 1r .•:-1 1n•n lht: 118t\1 r~ o f h1s tmmeri ld\1.:> St: p~rv, sion ... ci 

d i:siT1J:t tv1 : 1 111..• 1\1 lvr.11 d l 1,•,iiJl1.·m-. II E" !TI A \' oxpClt '" rn1·0 1 1T t! l1\ ) l 1,_ .. 11~ 

t1Ull )l1" 1'1'1:I t• h 1 l pt 1,I 1n h•..;.\- 1bt·1~ \h l t ,11 b in r- P l d\lf11l 1t1 thtt p r oJff>C-t! 

,1,1 I ""I , . ,1,,1ll 

-.; • 

• ' H ' •' f" 



DATI HCTIOM 
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1Mplementatton achedul•: 

U. S. training June 15, 1970 
In-country training A.uguat 15 to September 15, 1970 
(It training dat8a are flexible , 1ive the range of dat•• 
Lencth ot eervtce including training: l7 months 

Objective• 

3 

crtbr the specific development neede that this pro ject will addreas 
eutticient detail SQ that all thoae not ln the ho■ t country 

, cruitera , applicants, selection pereonnel, etc .) will underetand 
t hoet countr.y problem is to be addreeeed and what the Peace corps 

• to do in relati on to it De■cribe the taportance of thi ■ project 
hin host country devel o pment plans and indicate ite relationship 
other programs attacking the same probl- . 
gest criteria for evaluating the relative euccess or failure of the 

Ject . 

eer Job Descripti on 

• T hP .1nh debcription Dh<1l1ld :::: ive a c- lenr statc>ment o f what th t" 
eer ~·ll l lH.' '101 11.: 111ul .i.·hnt he :-; e xpect ed to a c,.- omplt-th Jt should 
he h \z, r t! l <1t ion ::.hip '•' hu'it cnuntrv n gen cios, th e ~upprrrt he can 
nnr.t) 1•XP• 'l l t r ,'1'• 1h•m. t hL• ,rntu r~ of h 1s immerl 1c1.l t-. i::n..1perv,aion .. rt 

p11l,11 ,,: 111c p,ler. 1 1.il 1,•1111 1-.•m.; 11f> mnv expe<.t \•) flll'C 1 Tt•t! i nJl•\• ' n~ 
11"' r-,:1 i ,. h f lp 1 t.l \II ,fl.•-.c;· 1LJ\ r thU ;11b I n r el11 t trll\ tl\ thtl pruJP(' r. 

' , • ., V 1 '• It> l •. -..J 1 • .-,.,j 

.... , . , t,• ... ,., 

, , • r 

• • .. 

.. 

I/ •• I) , ; i '1 1 ., l ~ • 

,, ;.. l \1 1" 1: 1 I• ' 1 f " 

J~1,.•~·.•·r . •a: ,14- .,n p l. t""" ll"\\ ,, 1~•i~ ► <' • j"l ,·,• 1 ·• • 1 "!. 1 ·:•dt,1,'• •f'!--

1,, ; ll b ~ a.~ ~1.~nc ... 1 ln wh a.t ,or: , z ~ r ••n, • ... 111 ·ht>\ 1 1.·tlll.·J 

H ow will tht• Vo lunt et>r& be nuu :.u, .· and w111 1h••\ <.\.111\ 1n ,, 111.. plth.:~ o r 

i:nov,• from 'i1. t~ to s1tL" .. , 

4 . Se l ection Criteria 

• 1ndtcate for each o f tbe ilk1.ll romj)(lMmt :; , l n th·c p r o )"'f't 1.h e m1nlrr,um opu­
iaum and IIUlXinrum nuinbere a c ceplable . , sta te the bns i c i-;e \ u, tion n .-qu1reme11tK fo1· 
Vol unte8r • in regard to ea c h of t.Ue topics 1 tstod Dt!low . If t he aelt:ctio•1 
rt'Qui rel'lents in any sinile topic w.re t h"3 YU.r:lt fo r a ll skill «:OllJ>Onenta , th•Y • ~ 
b@ 1·1-,Mcribed colloctivel:, . If the selEH:lion requ 1"ren1ents n.re different for the 
v11r1,,us 1,kill c omponentli 10 reg:ard to a glvPn topi c, please describe the &elec­
tion requireaents fur~ akill component tor that partl c L•la.r topic . 

a . lducational requ1roment.• 

Indicate whether a degrH or certiflca1.te,..1s requ ired. Are " equivalent_., 
acceptable? (,total coll es• educa t ton and l!lo1·k· experienc~ equals 4 year&, 
11ini■u11 21 year~ old . ) t! a college rlegree 16 necessary , tipec1.fy AA, 
as , 1115, PH.D, t!tc. Indicate wheth er un a,.: udc1nic ma .1or, minor or cmnbined 
numher of hours in 11. genera.1 aubJec'l areri ar~ required . When out.l1nintc 
educatio;ta1 requirements !., tatP. d~»ired level a~e°r8ver posaible, 

lndtcato the range which ts a cc~ptable . 

b. Skills/ Experience 

It not covered under educat1 tma l req\1iremenrs, indicate pt"iiu.ry u.nd 

ty pe, l.evol, and length . With techni.cw.l sk Lll request•, pre(· lae and 
• secondary •kill r~s1u

0

lr.,ment& . 11 expedenco lo required, s tipulate 



.. 

) I. 

1l·' 1 I, 1 ,' I •l l -.\"• 

... ,.;.. t.\,l"'.f..-' :,, : lr 

~ , : l t , i J 11', :.1::C' l'~' n •• 1 i. : 

jlrour ~ · 

1 • I •"' t • ! ~ I 

r;..-:·.•· r .l) t- ..... ...)n '.i) l t" 1 el\ i l l,1> -,1-

,1, : ll b ~ &!:, ·~tr"ne-1 lll wh at ior! 

.. 

·.• ,. 

, ... ! ' • ~ l ,, '.\ I . 1 1 ·; • 1 l l, I, I • • I" f: 

How w111 th,.• Vo lunt eer s be 1wu~,1...., unc1 ,n 1 l t n,~\ o.;t.11 , 1 n 1.,11 L' pl.a1.' "' o r 

muVl' from '>it6 to s itt•~t 

olertion Criteria 

• lndlc&te tor esc-h of tb~ j;k1ll r-omj)(lf'l'\!Ol $ , in the p r o .1 rrt th e nnnimllm o p tl-
and a.lXira\lJn nu1'bere acceptable :-' > St ate lhc? bns l c ~e \t.i , t ion n:qu1 r eme11LH f o 1· 

nteera in regard to ea c h of tlie 10 1, lcs 1 isled ot:low . lf the ae lection 
i reaents tn any sina:le toptc w.re tho s1J.m~ fo r all ski ll com1>0ne nte , thtty m.e :­
°'"4Cr1bed c ollec tively . If the tielection requ 1reri'1ent s are different fo r the 
,,us 1,Kill componentti 10 rec,&rd t o a glvc>n top11..:, please deecribe th e e•l•c-
requir•ente fur~ akill component tor t:hat part\ c l1lar topic. 

a. lducational requirement• 

lodicate whether a degree or certi.ficate"'1a required . Are "equival•nt•" 
acceptablflilP (total colle1e education and work· experienct: equals 4 yearft, 
s1n1■u• 21 year!f old .) tf a college Oearee is neceesory, s pecif y AA, 
BS , MS, PHD, ~tc. Indicate wheth e r on acudo1nic ma .1 or, minor or combined 
numher o1 ho\1r& in 11. gen"eral aub j ect are ti a re requirod . When outl1nintc 
educational requirements !; \ltte dts» ired level a~e'r8ver possible, 

indicate the range which is a cc~ptable . 

b . Skills/ Expvr1ence 

1 t not covered under edu••~t. l i o nnl requirements, t nd Lea te pr tru.ry and 
&econdllry sk1ll re:qulrtnoentii . Tt expe,· i~nce is required , ,-.;t 1pulo\e 
lype, l e vel , and length . With techni cal sk ,11 requests, precise and 
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co■plete intormat ion 1 
deaired level ot ki • necee .. ry . Wit.....,_ po tb , 
acceptable . • 11 experi- and the H le, atate bolll 

the 
~ ranee Which would be 

Indicate nwaber of -1 
i~tant pleue H &ad f-lH tor •ch all111 . If ratio ta not 

atate~t• 1a tbe e&M . 

ll CC9Pl•• a.re acceptable iodicate _,,1_ -.,. of 

Tredi Uonal Mell t,.., 
(both PCVa -t b 

pro1ra11s and have no depend c t •ktll• reque■ted in -triz.ed 
coabinationa . en•·> · lodicete auitable •kUl 

l) 

Won-~atrix •l""use (;where th 
couple meet the r e ekilla ot <Mlly one 
a n i ndividual equirements ot an ••1atin1 r ...it.rot the 

Utilize the ak:~:!e:~~:emUJt be arraneed in~c:~:y~ wher) apou ■e.) ,, 

2) 

3) Marr i ed Vo luntee r~ with f 
cntegor ies. ) am1liea (Indicate apecitic aktll 

S hn rt t our PC\' •• 

p;,l • I ,·: '. 

\ 

,,:·1 .· , 
. .. ,,.,, 

--

I 
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•t• intorut ion 1 
ed level ot ■kill •e::e~•ry. Wit- P0Hible, ■tai. bo\ll 
table . r - a~ the ranee fllich would 11.e the 

t• nWlber of 
tant pleaH 

t-lH for •ch akill. tat ■ the caae. If ratio ta not 

• atatu ■ 

ple■ are acceptable indicate _,,1_ --• l) of Mell t,..: 
Traditional (both PCVa -t b 
pro1r•'!'• and have no depend~ akille raqu-■ ted in -triJUld 
coab1nat1on ■ . ta.)• Indicate ■uitable ■11:Ul 

2) K011-~atrix •P'.'uae r;whe 
couple aoet the requi re the ak1lla ot ODly one ...-er 
an individual aasi1n.:~':":t• ot an Hiatin1 _ pro(r?"■.• and ot tbe 
utilize the ak 1 \ls ot the uat be arranald in-country wher 9pt)U ■e . ) 0 

3) Marr i ed Vo luntee r~ with 
categ~r ios . ) tasilie■ (Indioate ■pecl!ic ■kill 

t our PC'\' ., 

t our oJ l,· 
'~~r&, Lnc! 1, , 1, , ..,. 

l u nto ,• r~ it'\ \. 1 

. .... '•1 

JJ;,) • I 

• 

.,,. 

t ,:• 1,' I 

. . .. , ... , • 1,J I • • 

I 

h 

• t • 

t: I 
.... ,, , '' • l·. 

,t . ,~ 

I• I ,-ll ti, \.' l 

, ,., n111 L c, l ki l I 

',\hn \ ':4kil1 "' u 1 t.: 1,1 im,u ·\ 4.:,,t w 1· dl .1 1 "'-- 1, wl<1 !\ wh~I fk 1 l l le v el 
w 11 th e \'n u•.,c,,., •• b •, obl(\ lt ' ,,,.>1..•r u t•• t.•' ,' ' ' , ••.'. l•, 1•r ~ •!1\ ~· Is •h\t• 

1-,vo \ r equ1 r :'O u.t c.tu: c<.1n;p1eti r- 1, ul t r ai. 11. 11 .:' (l : 1.i · . ..i. hR l uvt:i l i e 

r<Jqu,rad?) 

W111 there be :i prog ram of i n-serv ice trR.in1n s:. r ,>r Vo lun t eoi·a in thi• 

pro jeC' t ? 

It select ion requirements indicate that~i nees ..,.ill atre.,,(! y be 
hig-hly ak.illed technL cally, what , it anv, !iq_dl t 1nnal training in ale.ill• 

1• required? 

D••cribe any particular trainin1 ■ethode you wiab t ••e employed . 

c . cro•e-CUltural Uoder•tandin1 

~How ■ucb omphaail should be placed on knowlodgo ot the aaa11naent •~ 
and tt• cultur9? What are the ma jor pr oblem& ~hich will confront tb• 
P-c• Corp• Volunteer• in the area ot cro11- cultural underetandtnr? 
What apectal mowledt• ot the culture ■uat they have in ordtr to apply 
their technteal akill• aoat effectively in the area of •••itn-ent? 

d. special I acues 

Are tbere other tratotn1 factor• wbich ahould be considered tor t.bia 

project? 

Wbat au.et Volunteer• kOOW
4

&bout poa■ ible health probl .. • before enter­

ia.1 tbe country? 



t, 

C , 

d . 

• 

l• I , , , l •. 

:·., 
l• l 

1'hat ':ikillf> ill!.· 11 lmnt .. , ,\! ;ct wl· l'h ::u.• i,(; ~1,n,l,1: ,' 

w
1

11 \.he \ 'O u.i, ('<'"" b•, obl<' L4' •).>L•1·u1 ·• ~· • •• .: •· • 

l "Jve\ requirt'O bl the c(,,r.µJ.et if'!! ul ti-:11111\11 ;. (J ; 

r(lQuired? ) 

.. ,, 

n u • : ·•· 1..:l' 

·' wh~I Fk i ll level 
\I, , ,:·~•!J\<i,' I Is t hi.t• 

,id ' , .wna L t ovt:i l 1 e 

Wlll theru be 
pro jec t '? 

pr ogrllm of i n- s e r vice tre.i n1n i.: f ,u · Vo luntctJrs in t hi • 

If ielect i o n requir.,.ents ind icate t ha t tra t neee ,,,1111 alreM.d y ~: •kill• 
hi&hly akilled technicall y, what, if a n y , ditinna l train ing 

ia required? 

Deacribe any particular traininr ■ethod • you wiah t 

ero11-Cul.tural Uoder1taN1ing 

aee employed , 

1d b lac ed on knowlad(:' e ot the aaa1rn11«mt al"" 
:: ~~~ c:~~~~:;• :::-: are• t~e fflll jor problem& which wi 11 confront the 
PNc• corp■ VoluntHr■ in the area of cro■■-cu l t ural under ■tandina? l 

1 1 
mowledl• of the culture ■u11t they have 1 o ord t r to •PP Y 

:::!r •:~:ical ■kill ■ ao■t effectively in the area of a ■ai,tnaent? 

special I ■llues 

Are there other traioin& factor• which ahould be coneidered tor tbi ■ 
project'/ 

Wbat IIUBt voiunteer• koow~ about poa■ible health problems before enter­

iDI the country? 

• 

fll!AC! CORPS llAMUAL 

. e. 
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~:-:~:\Tra:::i:~: •Mind, *t ue. the plaaa f~r ;~ training? 
bt l'eaoar are tbere - aitH,· facflitiH Uld Pft'ltOnDe17 •Which 
--■-ta of e traini,.. will be co......S ui-oount.ry Uld Wbt.ch durln1 
o, a . . trai To -t atnt will Oe ll. 8. t,aini,.. institution be 

. inolved in-co~ry? 

A tentativ., budr t for in-country trainlac aiat be appended to the 
traiDiDC •<>e..-t 

Will people -tar in-country trainillll ea trainHa or VoluntNra? 

f . Wield Select ion 

llzplain tb• field •election plan, includiq: o,,er-• participation of 
rAO or l"SO , t ype of ■idboatda (deciaioe -itiar or diacnoatic), and who 
will conduct final boarda . 

I • Trai n111f lna t l t ution 

Do you recoaaend a par t icular trainin1 in ■ tt\ution? Esplain , 

a . Votuntoer Suppor t 

(C uµ or eac h po i nt 
,1ne .. ar , s 1, t.ta te. ) 

th is secti-:>n : 1f ,.,t app li c a b le o r o. ne R; a t.J\t: 

l ) i ut.: hn •cal S\1pp, 11' ~-n~ Stnl I Hc;:,,,.1u 1r , -n e n tf> 

• r t ll'• ndd .l , <tlt •J l l\ \ri Pl ')1 CCI .-. i·~ req_uj, •4, ruid i 1 lon.;il <. ••11111,, 

a ' t l •. K'" ··· ' ' 1 ,,chn 1 .11 h'I P rt, •.1Xp) '1iP s· .. ~ ';. 'I\C" •• , 

l t" • ••~ l1 ·1 ~, j; r< •; .\1,d -•~' •~ \ :I U \ ·1 t• •1 l•i": . •.l\• •-. 1 

\_ 
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n--tr Trainin Plan■ 

f 1.n-coun~traiaina i ■ •Ntred, •t ar•· tbe plan■ f ~r ~~ training? 
t re•oar •• are tber• - •itN,• facflitie• and per■onnel? •Which 

...,..to ot • trainiDC will be co..- i.n-oountry and wb1,ch durin11 
ll 1, .traini To wllat atnt will ll>e U, 8 , triniq inetitutlon be 

inolved in-co;ry? · 

A t1■11tativ-' b\1111 t for in-country traininc au•t be appended to the 
llr&illiDI •--t 
Will -pl• -ter in-country trainia, a• trainN■ or VoluntMra? 

Field Selection 

111:plain tbe field ■election plan, includiDC: O,,er-• pert icipetion ot 
PAO or rso , type of aidbO&J'd ■ (deciaioa ■all1q or dia,no■tic), &nd who 
will conduct final bO&J'd ■ , 

Traini"f In■tltution 

Do you rec011aend a partic ular .trainin1 inatl\ ution'/ b:plain . 

end i x 

Voluntee r Su ppor t 

(Cover oac-h Poi nt 'n t.h i A sec ti -::>n : i f ,'-' t appli cable o r a. neRa u vc 
.ins,. e r , su s t ute . ) 

• 1 tilt• 0ti•P. t , •It, I l !' \r; p1'.>,t)Ct ,.. ,. req uJ1 · 1;, aocli ' l o nJ.l t '"t1n1,·, 

~;l', 1 ,. K• .. •·•• ' M1:hn 1 ·.11 b \tf'l t·t , , ,xpl air. s·., t; fJ.•n,•1,•1 

\_, 

.... 

--

t 

:. 
b. 

.. 
" 

,ti 

l l I 'I. 

l"•lrfi._<I I ,q 

IJ,'=' ll' 1'1,h-1 

• 

I • I' 
1> bd I' 11·,•l, !i-.\.~ , 

• 

It t. \ •• I ~ l" I • • 
l'JJ -.,.· t,. I,:, 1 

1• ~ffl" , 

>11 1'> 

fo'xpla:ri ' lll)' "' fJ UC l u 1 l'nt,,J;!t,L, on ::.,u1,•,c• 11, ~. 

F&( tor •- 1n ~!_T!P~~~: )_!; 

(Cover each po i nt i n thi s II l: tJcm; 11 not npp li c .1. ble 
a nswer , so s tate . ) 

or u neg-ativl 

l) 

ll) 

Host GQvern!Dent Request 

Briefly state whet her a✓oat governmen t h · 
tor this proJ •ct, tr6■ whom and whe n , an;e:~::~dr•:r:;en received 
If a wr itten requ e e t h aa been r e co i ved please o r wr 1 t:',!!. 

b t at t a ch . If not &tat• 
w en I t • ozpected , / 

Cl earance wi th other u . s . Agenc i es 

L S tat e t he d ate t hi• proj ttct requeat wa s c leared wi t h the u. s. 
Allba■ aador, and t he tora (oral, memorand ura , at a Country Teaa ■Nt• 
inc, etc,) Provide the aaae infonu tion on c lear ance by any other 
U. 8. A11ency wh i ch 1 ■ directl y involved t n the project , 

3) Proaru llote ; Project Asr-ent -
It tbe t>eac e Cor pe proer- in the coun t ry 11 covered by a prosraa 
not e , c i te the date of tbia . If a pro~1e ct agreeaent tor thia type 
of proj ect ha■ been concluded, cite thi s . 

,,. ... 



• 

I< 

••d,1<! 1 11 1 '.. 1 : I' '.fl;\ .. , 
J, o:- 11 • '"l,lo-1 , Ld JI• • li " "'t.:~, l 'l l" ,I,.• I ",..,n,, , 

t.' , . • 1 \~c"'1 • .11 C.:•, n 1--1t,it•r.t in:,, 

r•._1n l rnplamenralt i m 

pl n:11 ' \II )' poc 1u l fflt,rJ ?<.,1, o n-i_1c.1 ,•,{!' 

r e ach poin t 1n thl& s c t 1c, n , 1J not ;lpp l 1c o h le or u ne.;at 1" l 
er , s o s t a te . ) 

oat Guvern:nent R-.ues t 

rie!ly state whetber a✓.oot governmen t req ues t hao heen received 
or thia proJect, troa whom and when , and wh e thdr ·oral or wr1 tten . 
f a written r-aueet baa been recoived please attach. If not fute 
en lt te upected. 

learance with other U. S. A gene 1 es 
,) 

tata tbe date thie proj10ct requeet was cleared with tbe U, S. 
a■aador, a.ad the Lora (oral, 11U1,orandua, at a Country T• .. ■Mt• 

ns, etc.) Provide tbe aaae intonaation on clearance by a.ny other 
• 8. A1ency wbieb 1• directly involved i n tbe project. 

-
t tbe Peace Corpa procraa in the country ia covered by a PJ"OSl'• 
,ote, cite the date of tbi ■. If a project agr-.nt !or thh type 
t project haa been concluded, cite this . 

,,, ... 
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c. Llet CUrrent 
Peace Corp• ProJecta 

1n Hoat Country 

~!culture 

Ar , Btt:ena1 on/ Poultry 
Aa- Coopera t 1 ve■ 
A,r Public Wo rko 

~ 

En vi r on. Heal th 
Specia l ,Dteea•e Pro , 

Famf l)• P l a nn inf 

l-duca tt l'.li 

Tel-Ir, ·r1·1 . .,. l rl Ht, 
St-cnnda r,· TVF!. 
c:;et..• .Jdar• -; 1 

~ 

48 
45 
40 

~ 

50 
35 
15 

100 

30 
38 

...... 
\ 

0 

7/ 88 
5/70 
5/ 88 

__./ 7/ 70 
7/ 68 
1161 

\ 6/ 6 8 
6/ 6 R 
C/6h 

HCTION ..... 
351 ' 9 

Return u. s. 

6 / 70 
li/72 
7/70 

10/72 
7/ 70 
7/ 69 

6170 
6 , 10 
8 / 7 1 
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Current Peace 
Corpe ProJecta 1n 

•ion/Poul try 
ra ttvea 
c , Work:a 

Heal th 
Di ■eaae Pro . 
annJnv 

I n st. 
TFn_ 

"'' -::r 

~~ 

~ 
48 
45 
40 

~ 

50 
35 
15 

~ 

30 
38 
:t:: 

...... 
\ 

0 

Hoet Country 

Inter-, 
!!_aini'll&' 

7/ 88 
5/70 
5/ 88 . 

.....___/ 1110 
7/ 68 
7/67 

\ 6 / 6 8 
6/ 6R 
l / ljf, 

••t'ftO., ..... 
351 ' 9 

!!_turn V • .!:. 
I.. 

6 / 70 
IV72 
7/70 

l0/72 
7/70 
7/ 69 

6170 
61 10 
8 17 1 

PEACE CORPS MANUAL 
D4T. HCTION 

TL #167 12/3/69 351 9 

Corp• Project• in Hoat Country 

Entered 
No . PCVa ~ Return U. s. 

..... 

AEiculture 133 

i .. Ag Ext ension/Poultr y 48 7/ 118 

Ag Coopera t t vee 45 5 / 70 

Ai Public Work• 40 5 / 88 
J 

6 / 70 
11/72 \;. 

' 
7/ 70 

~ 
\00 

Environ, Heal th 50 7/ 70 

Sfecia.l Oiatuue Pro. 35 7/ 68 

Family Pl an n inv 15 7/ 67 

10/ 72 
7/70 
7 / 69 

~ 01; 
100 

-:-drl" 
........ 

~ o ·r J. 1.~Ht. 6 168 

si::'c,,ndar ·· Ti .F l. 38 6 / 6R 

t;.i."'1..">nda r l'j""j ;,:.: f- / tjf, 

6 / 70 
6, 10 
8 / 71 

-
r-..... 
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Corp■ Project ■ in Ho■ t Country 

Entered 
No . PCV ■ ~ 

e 133 

enaion/ Poultry 48 7 / 88 

pera t ive• 45 5/70 

lie Work■ 40 
J 

5/ 88 

100 

n. Heal th 50 7/70 

&1 Oiaeaae Pro. 35 7/ 68 

Plannin e- 15 7/ 67 

100 

....... '.io 6 1 68 'i1 ·1 .. ,. l ,: Ht. 

l:l 1' '' 1'i"FI. 38 6/ 6H 

1a1· ,· 1 • ri .,., f t 15 !, 

"'"" 

IICTION TO 

351 
FROM 

SUHJ J:L f' : 

Return U. S . 

6 / 70 
8/72 

' 
7/ 70 

10/72 
7/70 
7/ 69 

6/ 70 
6 110 
8 / 7 1 

CIP'T \0'1,lJ"C'I\ ... 0..,_ 11 
• t A 'l'l l .J l,1'1,,// 0 
~ , , .. 11 ( t1Cl"k} ltl • ll .l • UNITED STATES GOVERN~I ENT 

Menioranduni 
I/,~. 

I 

) , ., 

i•· 

Ooh C\ltT j P ' ~ c0mmcn t. ~ on t 111• r0quc-•:· t r < •· , 1' >; i :-.ts t , 
sludy 

0

1drc plants and bjr ~~ ~,r:o w...:• .l l t ,: :1 . lt js Jl•).~d.1.11• 

I CJ•,•~ I 

l1 1u l sup,-:1 gr,1cluatc st \.lcl c 1il r: V.' l \.drl J. ik• ,. 1 'iL :i 11 ~;\, •l4 ..,,_ 

ttc livi.ty and wi t h lhc j nC"r c;1!:in I a ·..iu ~, ~ r lLv 1, l ! tu 

be awurc o f a nd con serve lhc e.:irlh ' :; 1.1t ... 11\il c•~; 1 l' JY, it. 
wu u ld scorn appropr ia tc Lh c1 L Pcncr: Coi- l 
activity . 

I i Mr. K.uotl c an clcvc l o i., a .. j r.;b LlPS~J l.! • -i ,, ,u, :11! i, -1 i ·;­
llun of h ow ( if a t n ll} F-u<·h .p ."'.'op1c ui J .t Ji, , lr ,1 1 1• •~: , c.1n 1 
whether they ' d Lo \>-.'C" l corne a11y o Jd L jm,· , de: c~t11 pul lll ,:,;• 
u p as ad milted l y l ow p r iority spc<..:inl µluc:,·11, nl~ . . 

... 
/

I f Knott i s r ea lly intere s lcd , h is ,b e,;L b e t is. t o , imkpe1,dc,n L-
ly r ec r ui t some y o ung ecolo,Jist and U 1· .... . th e c.:ind ·i~l. 1 lv c-<,u ld 

\ apply t o Peace Corps . 

We c o uld a l sO rec r u it r a r e bird!': , and indccc.l , s u c h pC! o p l c­
a r e pre sent ) y at work in Peace Cor ps /1•/;ish i rn;L o n . 

....... 

. " 
c c : Bo b Currie , OPCO/M icr,,ncsii:i v 

,,,, , ;, / ' !J \ .: :· 



IUl"t: rt~ ,_:,.lt • 
, 11·~ , ... ,,..,,. 
~ , -,...,_,. (n Cl"h) 1; 1-11.1 

l'fffE\1 s'r ATES GOVERN~! ENT 

e1norandu11i 
// ..... 

I 

) , 

' Doh Cnr rjp 1 z coinmcnlr: on t l11• r0.tp1c•::t f c •·, 1 .. 11 ,;i!-1 ! f: t ~, 
slucly 'rwr c plants and hlrt~8 \.ire wc· .l l l · , :1 . l t i~ p ,1. ·s iLlri 
t lia l ~.c,p\•~ CJ Td<lua l c sLllclc·nl r: \•.'LU. J ,1 l. il:• • ·t '" jL :i11 : \ ~h 
c::1c liv ity and with lhc jnC're~1f;in J tl',•hn ·,: , ' lln! 11 ~ 1 Lt , 
be aware of a nd conse1·vc lhc e.:1r!..h 1

~ L1 l'..1 1 r1l <·\ .· J cJ:,· , it 
would s~crn appropriate LlH1 l Pcucc: Cori C llJc\tft' i11 !-~uc:1 
a c tivity . 

1. ( Mr . Knott can clc vc l o}:J a job dC"S~J i; .'_i ,r1 c111 ' 111 11.,l1.·~.:­

t ion of h ow ( if a t a ll) such p .' oplc 1.1: J .'. 1,,. u ·,,1111..,: , , ,n·l 
whether they 1 d Uc ,.,.,,0lco m0 any o ]rl ll m1· , . .'e: c :• n put ll ic.•;i: 

u p as admit t ed ly l o w pri o rity s 1,c-<.:ietl 1,J..,c;, 11• nl, . . 

.. 
/

l f K.not l i s r e ally intereslcc1 , hi s ~ est be t is to .,imlc-pc1.denl-
ly recruit some young e~o ] cv·Ji s t and l ! 1""' ' 1 th e c.::incl .;J,,tt• could 

\ apply to Peace Corps . 

We cou l d also recruit rare birch; , and indeed, suc h 
arc prese ntly at work in Peace Corps/1•/;ishincJlcin . 

' 
c c: : Bob Currie , DPCD/Micr (l11cs j il v 

.. 
• 

"\.:,• , ' I 

• 

, . .,_., 
re/ . :i· ' ... 

. ., 
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