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EXECUTIVE SUMMARY 

The T i t l e  X I  I Col l a b o r a t i v e  Research Support Program (cRSP) i n  Pond 
Dynamics and Aquacul ture  i s  a coord ina ted  i n t e r n a t i o n a l  e f f o r t  t o  develop 
aquacu l t u ra l  technology as a means o f  c o n f r o n t i n g  food and n u t r i t i o n a l  
problems. The program i s  p a r t i a l l y  supported by a U.S. Agency f o r  I n t e r -  
n a t i o n a l  Development (A ID)  g ran t  awarded i n  August 1982, under the  a u t h o r i t y  
o f  t h e  I n t e r n a t i o n a l  Development and Food Ass is tance Act o f  1975 (P.L. 94-161). 
Oregon s t a t e  U n i v e r s i t y  i s  t he  Management E n t i t y  f o r  the CRSP and has 
t e c h n i c a l ,  a d m i n i s t r a t i v e  and f i s c a l  r e s p o n s i b i l i t y  f o r  the  performance o f  
g r a n t  p rov i s i ons .  

The Pond Dynamics/Aquaculture CRSP was env is ioned  as a cohes ive program 
o f  c o l l a b o r a t i v e  research t o  be c a r r i e d  o u t  i n  se l ec ted  l ess  developed 
c o u n t r i e s  (LDCS) ,  w i t h  a component o f  bas i c  research t o  be c a r r i e d  ou t  a t  
p a r t i c i p a t i n g  U.S. u n i v e r s i t i e s .  The U.S. i n s t i t u t i o n a l  p a r t i c i p a n t s  a re  
Auburn U n i v e r s i t y ,  the U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis,  and the  Consort ium 
f o r  l n t e r n a t  i ona l  F i s h e r i e s  and Aquacul ture  Development (C I FAD). C I FAD, i n  
t u r n ,  represents  f i v e  u n i v e r s i t i e s :  the  U n i v e r s i t y  o f  Arkansas a t  P ine B l u f f ,  
t h e  U n i v e r s i t y  o f  Hawai i ,  t he  U n i v e r s i t y  o f  Michigan, Michigan S ta te  U n i v e r s i t y  
and Oregon S t a t e  U n i v e r s i t y .  As a r e s u l t  o f  program p lann ing  a c t i v i t i e s  
undertaken p r i o r  t o  the  formal es tab l i shment  o f  the CRSP, e i g h t  deve lop ing  
c o u n t r i e s  were i d e n t i f i e d  as p o t e n t i a l  p a r t i c i p a n t s  i n  the  program. 

PROGRAM ACCOMPLISHMENTS 

The f i r s t  ope ra t i ona l  year o f  the  program, the  p e r i o d  covered by t h i s  
f i r s t  Annual A d m i n i s t r a t i v e  Report ,  was devoted t o  complet ing the a d m i n i s t r a t i v e  
and t e c h n i c a l  tasks necessary t o  get  the CRSP research underway. By the  
end o f  the  r e p o r t i n g  per iod ,  p r o j e c t s  were es tab l i shed  i n  s i x  deve lop ing  
c o u n t r i e s  and the framework f o r  the  U.S. research component was es tab l i shed .  

Program Management 

A t h r e e  member Execu t i ve  Counci l  serves as the  p r imary  p o l i c y  making body 
f o r  t h e  CRSP. Dur ing t he  r e p o r t i n g  per iod ,  t he  Execu t i ve  Counci l  conf i rmed 
t he  appointment o f  D r .  James E. Lannan as t h e  Program Manager, guided e f f o r t s  
i n  t h e  development o f  t h e  U.S. research component o f  the CRSP, and se lec ted  
cand ida tes  f o r  an e x t e r n a l  e v a l u a t i o n  panel t h a t  w i l l  assess CRSP performance. 

A t h r e e  member Technica l  Adv isory  Committee counsels the Program Manager 
and t he  Execu t i ve  Counc i l  on t echn i ca l  aspects o f  CRSP p l ann ing  and performance. 
The Committee had a lead r o l e  i n  the  development o f  a s tandard ized  CRSP 
research p l a n  by U.S. and hos t  coun t ry  researchers  du r i ng  a workshop he ld  i n  
Dav is ,  C a l i f o r n i a  on March 2-3, 1983. 

Oregon S ta te  U n i v e r s i t y ,  the Management E n t i t y  f o r  the  CRSP g ran t ,  
e s t a b l i s h e d  a Program Management O f f i c e  and appoin ted a F i s c a l  O f f i c e r  t,o 
f a c i l i t a t e  and coo rd i na te  research a c t i v i t i e s  and t o  prepare summary anG 
f i s c a l  repocts.  Under t he  l eade rsh ip  o f  D r .  James E. Lannan, the Program 
Management O f f i c e  a s s i s t e d  i n  the f o r m a l i z a t i o n  o f  s i x  host  coun t ry  agre.ements, 



prepared t e n  management funding agreements, and prov ided l o g i s t i c  support  f o r  
t h e  es tab l i shment  o f  overseas research a c t i v i t i e s .  I n a d d i t i o n ,  the  Program 
Management O f l ce  coord ina ted  e f f o r t s  t o  develop a  data management p l a n  f o r  
t h e  CRSP, and prepared a  number o f  key documents, i n c l u d i n g  a  s tandard ized  
research p l a n  f o r  the  f i r s t  exper iment cyc le ,  a  d i r e c t o r y  o f  CRSP p a r t i c i p a n t s ,  
and t he  f i r s t  issue o f  a  q u a r t e r l y  CRSP news le t t e r .  

Research A c t i v i t i e s  

The CRSP Research Team i s  a  un ion o f  t he  U.S. and Host Country P r i n c i p a l  
I n v e s t i g a t o r s  p a r t i c i p a t i n g  i n  t h e  program. Dur ing the  r e p o r t i n g  per iod ,  
t h e  Team fo rma l i zed  research agreements, developed a  d e t a i l e d  s tandard ized  
work p l a n  f o r  a  f i r s t  round o f  f i e l d  exper iments and es tab l i shed  an o n - s i t e  
research s t a f f  f o r  each o f  t he  f o l  lowing c o l  l a b o r a t  i v e  research p r o j e c t s  : 

Honduras - Auburn U n i v e r s i t y  
Indonesia - Michigan S ta te  U n i v e r s i t y  
Panama - Auburn U n i v e r s i t y  
P h i l i p p i n e s  - U n i v e r s i t y  o f  Hawaii 
Rwanda - Oregon S ta te  U n i v e r s i t y  
Tha i land  - U n i v e r s i t y  o f  Michigan 

Host Country and U.S. Research Assoc ia tes i n  res idence a t  the  overseas 
work l o c a t i o n s  worked t o  complete t echn i ca l  p repara t ions  f o r  f i e l d  s tud ies .  
Dur ing the  r e p o r t i n g  per iod ,  experiments were i n i t i a t e d  a t  four  o f  the s i x  
h o s t  coun t r y  research s  i tes. 

STAFF SUMMARY 

The Pond Dynamics/Aquaculture CRSP represents  the  j o i n t  e f f o r t s  o f  more 
than  40 p ro fess iona l s ,  s p e c i a l i z i n g  i n  f i e l d s  such as research a d m i n i s t r a t i o n ,  
l imnology,  f i s h e r i e s  and da ta  management. Of  those p ro fess iona l s  hav ing  a  
major r o l e  i n  t he  program, 17 a re  i n  res idence w i t h i n  the p a r t i c i p a t i n g  hos t  
coun t r i es .  

FINANCIAL STATEMENT 

A  t o t a l  o f  $650,000 o f  AID funds were budgeted f o r  CRSP p r o j e c t s  and 
management d u r i n g  t he  r e p o r t i n g  per iod.  O f  t h i s  t o t a l ,  the  Management E n t i t y  
p a i d  i nvo i ces  amounting t o  $394,969". P a r t i c i p a t i n g  U.S. i n s t i t u t i o n s  
expended a  To ta l  o f  $138,097 i n  non-federal  funds i n  the  performance o f  CRSP 
a c t i v i t i e s  d u r i n g  t he  r e p o r t i n g  per iod ,  which exceeds the  25 percent  c o s t  
sha r i ng  requirement s p e c i f i e d  i n  the  CRSP g ran t .  Al though hos t  coun t r y  
c o s t  sha r i ng  i s  n o t  requ i red ,  c o n t r i b u t i o n s  by p a r t i c i p a t i n g  host  coun t ry  
i n s t i t u t i o n s  amounting t o  $344,081 i n d i c a t e  a  s t r ong  commitment t o  the 
program. 

*Th is  f i g u r e  i s  a  minimum es t imate  s i nce  i nvo i ces  f o r  some expenses i ncu r red  
d u r i n g  t h e  r e p o r t i n g  pe r i od  may no t  have been received as o f  the  date o f  t h i s  
r epo r t .  



1. l NTRODUCT l ON 

The T i t l e  XTt Col l a b o r a t  i v e  Research Support Program (cRSP) i n  Pond 
Dynamics and Aquacul ture  i s  sanct ioned by t he  U.S. Agency f o r  I n t e r n a t i o n a l  
Development ( A I D )  and t he  T i t l e  X I 1  Board f o r  Food and A g r i c u l t u r a l  Development 
(B I FAD) under t he  a u t h o r i t y  o f  the  l n t e r n a t  i o n a l  Development and Food Ass is tance 
Act  o f  1975, (P.L. 94-161). Through coope ra t i ve  e f f o r t ,  se l ec ted  u n i v e r s i t i e s  
i n  t h e  U.S. and i n s t i t u t i o n s  i n  l ess  developed c o u n t r i e s  (LDCS) a re  work ing  t o  
develop aquacu l t u ra l  technology as a  means o f  con f ron t i ng  food and n u t r i t i o n a l  
prob 1 ems. 

BACKGROUND 

Aquacu l tu re  was i d e n t i f i e d  by Bl FAD as an impor tant  t a r g e t  area f o r  
C o l l a b o r a t i v e  Research Support Program a c t i v i t i e s  i n  1977. As a f i r s t  s t ep  
i n  i n i t i a t i n g  an Aquacu l tu re  CRSP, AID con t rac ted  i n  1977 w i t h  Resources 
Development Assoc ia tes o f  Los A l t o s ,  C a l i f o r n i a  t o  complete a  p l ann ing  s tudy 
f o r  a  f i s h e r i e s  and aquacu l tu re  CRSP. Resources Development Assoc ia tes 
submi t ted  t h e  f i n d i n g s  o f  i t s  p l ann ing  s tudy t o  the  J o i n t  Research Committee 
(JRC) o f  t h e  BIFAD i n  August 1978. Among o t h e r  p r i o r i t i e s  i d e n t i f i e d  i n  
t h i s  r e p o r t ,  i n v e s t i g a t i o n  o f  t he  p r i n c i p l e s  and mechanisms o f  pond c u l t u r e  
systems was recommended as an a p p r o p r i a t e  CRSP area w i t h  a  h i gh  p r o b a b i l i t y  
o f  i n c r e a s i n g  food f i s h  p roduc t i on  i n  t he  LCDs. I n  response t o  t h i s  
recommendation, AID through t he  BIFAD, i n i t i a t e d  f u r t h e r  development o f  an 
aquacu l t u re  CRSP. 

I n  February 1980, t he  JRC announced i t s  s e l e c t i o n  o f  Auburn U n i v e r s i t y ,  
t h e  Consort  i um f o r  l n t e r n a t  i o n a l  F i s h e r i e s  and Aquacul t u r e  Development (C I FAD), 
and t h e  U n i v e r s i t y  o f  C a l i f o r n i a  i n  Davis t o  p a r t i c i p a t e  i n  t h i s  CRSP. ClFAD 
i s  composed o f  t he  U n i v e r s i t y  o f  Arkansas a t  P ine B l u f f ,  the  U n i v e r s i t y  o f  
Hawai i ,  t h e  U n i v e r s i t y  o f  Michigan, Mich igan S ta te  U n i v e r s i t y ,  and Oregon 
S t a t e  U n i v e r s i t y ,  which serves as t he  lead i n s t i t u t i o n .  A t  a  meet ing o f  
u n i v e r s i t y ,  AID and JRC rep resen ta t i ves  on 22 February 1980, i t  was recommended 
and l a t e r  approved by t he  JRC t h a t  these i n s t i t u t i o n s  would p a r t i c i p a t e  i n  a  
t r i p a r t i t e  management o f  the  CRSP, and t h a t  Oregon S ta te  U n i v e r s i t y  would 
be des igna ted  as t h e  lead agency i n  t he  management o f  the  program. A t  t h i s  
same meet ing t he  p a r t i c i p a n t s  were i n s t r u c t e d  t o  prepare a  p r e l i m i n a r y  proposal  
f o r  t h e  CRSP t o  be presented t o  t he  JRC a t  i t s  meet ing i n  June 1980. 

I n  p repa r i ng  t h e  p r e l i m i n a r y  proposal ,  the p a r t i c i p a t i n g  u n i v e r s i t i e s  
e l e c t e d  t o  develop a staged proposal  f o r  t he  development and implementat ion 
o f  an aquacu l tu re  CRSP. The proposed f i r s t  s tage p rov ided  f o r  complet ion 
o f  program development. Col l a b o r a t  i v e  research was t o  be i n i t i a t e d  i n  the  
second stage. Stag ing was cons idered necessary because the  p l  ann i ng s tudy 
accompl i shed by Resources Development Assoc ia tes addressed the sub jec t  area 
o f  f i s h e r i e s  i n  i t s  broadest  sense, and thus d i d  no t  p rov i de  adequate 
i n f o r m a t i o n  f o r  development and implementat ion o f  an aquacu l tu re  CRSP. 

The p r e l i m i n a r y  proposal  was presented t o  and approved by the  JRC on 
10 June 1980. However, s i nce  t h e  proposed program invo lved  complet ion o f  
program development as w e l l  as c o l l a b o r a t i v e  research a c t i v i t i e s ,  AID and 
t h e  BIFAD e l e c t e d  t o  suppor t  t he  program development a c t i v i t i e s  under a  
T i t l e  X I  I  p l ann ing  g ran t  and t o  de fe r  award o f  a  CRSP g ran t  u n t i  1 such t ime 



as t he  JRC had reviewed a d e t a i l e d  proposal  o f  c o l l a b o r a t i v e  research 
a c t i v i t i e s  i d e n t i f y i n g  c o l l a b o r a t i v e  i n s t i t u t i o n s  and research plans. AID 
subsequent ly awarded a p lann ing  g ran t  t o  Oregon S ta te  U n i v e r s i t y  as Manage- 
ment E n t i t y  f o r  t he  Aquacul ture CRSP ( s p e c i f i c  Support Grant Number AI D/DSAN- 
G-0264). 

Summary o f  Program Planning 

The approach taken i n  the  development o f  t h i s  CRSP was t o  accomplish a 
rev iew and syn thes is  o f  t he  s ta te -o f - t he -a r t  o f  pond aquacu l tu re  and t o  under- 
take  overseas s i t e  v i s i t s  t o  determine research needs i n  the  LDCs and t o  
n e g o t i a t e  p r o v i s i o n a l  a d m i n i s t r a t i v e  agreements w i t h  p o t e n t i a l  c o l l a b o r a t i n g  
i n s t i t u t i o n s .  The f i n d i n g s  from the  s ta te -o f - t he -a r t  survey and the  s i t e  
v i s i t s  were t r a n s l a t e d  i n t o  p lann ing  guide1 ines t o  prepare t he  CRSP work p l an  
and t o  develop a f i n a n c i a l  p l an  f o r  t he  CRSP. Th i s  proposal  was submi t ted 
t o  and approved by t he  JRC on 16 November 1981. AID subsequent ly awarded 
a second g ran t ,  which f o r m a l l y  es tab l i shed  t he  CRSP, t o  Oregon S t a t e  U n i v e r s i t y  
( ~ o l  l a b o r a t  i ve Research Support Grant Number DAN-4023-G-SS-2074-00). 

PURPOSE OF THIS REPORT 

I n  accordance w i t h  t he  p rov i s i ons  o f  t he  C o l l a b o r a t i v e  Research Support 
Grant f o r  t he  Pond Dynamics/Aquacul t u r e  CRSP, t he  purpose o f  t h  i s f i r s t  Annual 
A d m i n i s t r a t i v e  Report i s  t o  summarize program management a c t i v i t i e s  and 
t echn i ca l  accomplishments d u r i n g  t he  pe r i od  from the  e f f e c t i v e  da te  o f  the  
g ran t ,  1 September 1982, through 31 August 1983. 

PROGRAM OBJECTIVES DURING THE REPORTING PERIOD 

The o v e r a l l  goal o f  the  f i r s t  ope ra t i ona l  year o f  the  CRSP was t o  
complete a l l  a d m i n i s t r a t i v e  and t echn i ca l  tasks necessary t o  i n i t i a t e  f i e l d  
exper iments i n  a number o f  hos t  coun t ry  l oca t i ons .  Th is  was t o  be accom- 
p l i s h e d  accord ing  t o  a time-phased implementat ion p l an  as descr ibed  i n  t he  
CRSP g ran t ,  i n  which s p e c i f i c  a c t i v i t i e s  t o  be accomplished d u r i n g  each qua r te r  
o f  t he  f i r s t  ope ra t i ona l  year  were i d e n t i f i e d .  Key a c t i v i t i e s  inc luded:  

Fo rma l i za t i on  o f  hos t  coun t ry  and fund ing  agreements. 
Complet ion o f  personnel assignments. 
Development o f  a d e t a i l e d  exper imenta l  p ro toco l  f o r  a f i r s t  c y c l e  o f  

f i e l d  experiments. 
Estab l ishment  o f  an o n - s i t e  research s t a f f ,  p repa ra t i on  f o r  and 

i n i t i a t i o n  o f  exper iments a t  each host  coun t ry  p r o j e c t  l oca t i on .  

ORGAN l ZAT l ON OF TH l S REPORT 

The remainder o f  t h i s  r epo r t  i s  presented i n  t h ree  chapters.  Chapter 2, 
summarizes t he  a d m i n i s t r a t i v e  and t echn i ca l  accomplishments o f  the  f i r s t  
ope ra t i ona l  year o f  t he  program. Th is  chapter  inc ludes an overv iew of  
organi  za t  i o n  and management, and p r o j e c t  summaries f o r  ac t  i v i  t i e s  be ing c a r r i e d  
ou t  i n  s i x  hos t  coun t r ies .  Chapter 3 summarizes the  f i e l d s  o f  s p e c i a l i z a t i o n  
and work l o c a t i o n s  o f  personnel p a r t i c i p a t i n g  i n  t he  CRSP. The f i n a l  chapter  
o f  t h i s  r e p o r t  i s  a f i n a n c i a l  statement,  summarizing the  CRSP budget and 
i d e n t i f y i n g  t h e  c o n t r i b u t i o n s  o f  U.S. and hos t  coun t ry  i n s t i t u t i o n s  p a r t i c -  
i p a t  i n g  i n  t he  program. 



2. PROGRAM ACCOMPL l SHMENTS 

The Pond Dynama ics/Aquacul t u r e  CRSP was env is ioned as a cohesive program, 
c o n s i s t i n g  ma in ly  o f  a  s e r i e s  o f  p a r a l l e l  s t ud ies  t o  be c a r r i e d  ou t  i n  the 
p a r t i c i p a t i n g  host  coun t r i es  and bas i c  research t o  be accomplished a t  U.S. 
i n s t i t u t i o n s .  Fur ther ,  t he  CRSP was designed t o  be t r u l y  c o l l a b o r a t i v e ,  
w i t h  a l l  p a r t i c i p a t i n g  i n s t i t u t i o n s  shar ing  i n  t he  d i r e c t i o n  o f  research 
e f f o r t s .  I n  accordance w i t h  these themes, a c t i v i t i e s  du r i ng  the  f i r s t  
ope ra t i ona l  year o f  t he  CRSP focused on develop ing a s p i r i t  o f  teamwork 
w h i l e  complet ing the p r a c t i c a l  requirements invo lved  i n  g e t t i n g  CRSP research 
underway . 

O V E R V I E W  OF PROGRAM ACTIVITIES 

A time-phased implementat ion p l an  f o r  the  f i r s t  ope ra t i ona l  year o f  the 
CRSP i s  descr ibed  i n  t he  CRSP g ran t .  Ove ra l l ,  the  tasks i d e n t i f i e d  i n  t h i s  
p l a n  were accomplished du r i ng  t he  r e p o r t i n g  per iod.  Accomplishments inc lude :  

Conduct o f  meetings o f  t he  Execu t i ve  Counci l  and the  Technical  Adv isory  
Committee. 

Fo rma l i za t i on  o f  Management E n t i t y  fund ing  agreements w i t h  U.S. 
i n s t i t u t i o n s  f o r  C o l l a b o r a t i v e  Research P ro jec t s ,  Execut ive Counci l  
and Technica l  Adv isory  Committee. 

Fo rma l i za t i on  o f  hos t  coun t r y  agreements between U.S. and host  coun t ry  
i n s t i t u t i o n s  f o r  s i x  CRSP p r o j e c t s .  

S e l e c t i o n  o f  U.S. Research Assoc ia tes f o r  a l l  s i x  p r o j e c t s  and s e l e c t i o n  
o f  Host Country Research Assoc ia te f o r  f i v e  p ro jec t s .  

Completion of most p repa ra t i ons  f o r  l o g i s t i c  support  (e.g., host  
coun t ry  c learances, equipment and suppl i e s )  . 

Conduct o f  meeting o f  t he  C o l l a b o r a t i v e  Research Team t o  f i n a l i z e  a 
s tandard ized work p l a n  f o r  a  f i r s t  c y c l e  o f  experiments and t o  
p rov ide  o r i e n t a t  i o n  f o r  Research Associates.  

Re loca t ion  o f  U.S. Research Assoc ia tes t o  host coun t ry  research s i t e s .  
I n i t i a t i o n  o f  t echn i ca l  work (e.g., s i t e  p repara t ion ,  i n i t i a t i o n  of  

f i e l d  exper iments) a t  research l oca t i ons .  
I d e n t i f i c a t i o n  o f  candidates t o  serve on an ex te rna l  rev iew panel. 

There were t h r e e  areas where tasks i d e n t i f i e d  i n  the  f i r s t  year p l an  
extended i n t o  second ope ra t i ona l  year o f  t he  CRSP: 

I n  t he  case o f  one p r o j e c t ,  a  j o i n t  e f f o r t  between Oregon S ta te  
U n i v e r s i t y  and the  Na t i ona l  U n i v e r s i t y  o f  Rwanda, the Host Country 
Research Assoc ia te was no t  se lec ted  du r i ng  the r e p o r t i n g  per iod.  

Delays i n  o b t a i n i n g  Grant O f f  i c e  a u t h o r i z a t i o n s  f o r  the purchase o f  
essen t i a l  supp l ies  and equipment (e.g., veh ic les ,  f e r t i  1 i z e r )  
precluded i n i t i a t i o n  o f  f i e l d  experiments d u r i n g  the  f i r s t  ope ra t i ona l  
year i n  Indonesia and Rwanda. 

Ac t i on  on the implementat ion o f  a  U.S. research component f o r  the 
CRSP i n i t i a t e d  bu t  w i l l  con t inue  i n t o  the  second ope ra t i ona l  year 
o f  t he  program. 



The remainder of  t h i s  chapter  addresses program accomplishments i n  inore 
d e t a i l ,  An i n i t i a l  s e c t i o n  summarizes accomplishments r e l a t e d  t o  program 
management. Th i s  i s  fo l lowed by a b r i e f  rev iew o f  the  research activities 
e s t a b l i s h e d  du r i ng  the r e p o r t i n g  per iod.  

PROGRAM MANAGEMENT 

Techn ica l ,  a d m i n i s t r a t i v e  and f i s c a l  r e s p o n s i b i l i t y  fo r  the performance 
o f  t he  CRSP r e s t s  wi t h  the  Management E n t i t y .  Oregon S ta te  Un ivers i  t y  
c rea ted  a Program Management O f f i c e  f o r  CRSP a c t i v i t i e s  and des ignated a 
F i s c a l  O f f i c e r  t o  p rov ide  program account ing and c o n s o l i d a t i o n  o f  f i s c a l  
r e p o r t i n g  f rom i n s t i t u t i o n s  expending funds p rov ided  by the grant .  An 
Execut ive Counci l  se l ec ted  a Program Manager w i t h  the  approval o f  the Manage- 
ment E n t i t y .  The Execut ive Counci l  and the  Program Manager, w i t h  the support  
o f  a Technica l  Adv isory  Committee and a CRSP Research Team, have worked 
c l o s e l y  t o  guide t he  CRSP i n  areas o f  p o l l c y ,  budget management, and t echn i ca l  
performance. 

Execut ive Counci l  

The Execu t i ve  Counci l  i s  the  p r imary  p o l i c y  making body f o r  the  CRSP. 
I t  i s  composed o f  one a d m i n i s t r a t i v e  rep resen ta t i ve  each from Auburn U n i v e r s i t y ,  
ClFAD and the  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis. The members o f  the 
Execut ive Counci l  a re :  

D r .  A1 f r e d  M. Beeton 
(Cha i rman o f  the Counc i 1 ) 
D i r e c t o r ,  Great Lakes & Marine Waters Center 
U n i v e r s i t y  o f  Michigan 

D r .  W a l l i s  H. C lark ,  Jr. 
D i r e c t o r ,  Aquacul ture Program 
U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis 

D r .  E. W. She1 1 
Head, Department o f  F i she r i es  & A l l i e d  Aquacul ture 
Auburn Un i vers i t y  

Dur ing  the  r e p o r t i n g  per iod,  the Execut ive Counci l  he ld  two conference 
c a l l  meetings and convened a two-day meet ing a t  Davis, C a l i f o r n i a  i n  March 
1983. I n  summary, ac t i ons  taken a t  these meetings included: 

Advisement o f  the  Management E n t i t y  on mat ters  o f  CRSP p o l i c y .  
Conf i rmat ion  o f  D r .  James Lannan o f  Oregon S ta te  U n i v e r s i t y  as the 

C RSP Program Manager . 
Appointment o f  the  Co-Pr inc ipa l  I n v e s t i g a t o r s  f o r  the CRSP p r o j e c t s  

as s tanding members o f  the CRSP Research Team. 
I d e n t i f i c a t i o n  o f  t h ree  candidates and t h ree  a l t e r n a t e  candidates t o  

be i n v i t e d  t o  serve on an ex te rna l  eva lua t i on  panel,  which w i l l  
conduct a performance eva lua t i on  o f  the  CRSP commencing i n  1984 
and t o  be completed e a r l y  i n  1985. 

Review o f  the  performance o f  the  Program Manager. 



Guidance o f  e f f o r t s  t o  develop a U.S. research component o f  t he  CRSP, 
i n c l u d i n g  an i d e n t i f i c a t i o n  o f  c r i t i c a l  research needs. 

Assignment o f  t h e  task  o f  develop ing a data management p lan  f o r  the  
CRSP. 

Technica l  Adv isory  Committee 

The Technica l  Adv isory  Committee adv ises t he  Execut ive Counci l  and the  
Program Manager on t echn i ca l  aspects o f  CRSP p lann ing  and performance. 
Auburn U n i v e r s i t y ,  ClFAD and the  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis each 
appointed one member t o  serve on the Committee. I n  a d d i t i o n  t o  the CRSP 
Program Manager and t he  AID P r o j e c t  Manager who serve on the  Committee i n  an 
e x - o f f i c i o  capac i ty ,  t he  members o f  t he  Technica l  Adv isory  Committee are:  

Dr. Donald G a r l i n g  
Department o f  F i s h e r i e s  & W i l d l i f e  
Michigan S ta te  U n i v e r s i t y  

D r .  R. 0. Smitherman 
Department o f  F i she r i es  & A l l i e d  Aquacul ture 
Auburn U n i v e r s i t y  

D r .  George Tchobanoglous 
Aquacul ture Program 
U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis 

Dur ing  the  r e p o r t i n g  per iod ,  t he  Technical  Adv isory  Committee had a lead 
r o l e  i n  t h e  development o f  t he  research p lan  f o r  the  f i r s t  year o f  CRSP 
a c t i v i t i e s .  'The Committee reviewed the  genera l i zed  research p lan,  prepared 
as p a r t  o f  p lann ing  g ran t  a c t i v i t i e s ,  and assembled background m a t e r i a l s  i n  
t h ree  areas c r i t i c a l  t o  the research p lann ing  process: exper imenta l  design, 
sampling p ro toco l  and data management. These e f f o r t s  served as a framework 
f o r  t he  development o f  s p e c i f i c  exper imenta l  p r o t o c o l s  by t he  CRSP Research 
Team (composed o f  U. S. and Host Count r y  P r  i nc i pal  I nves t i ga to rs )  i n  cooperat i o n  
w i t h  t he  Technica l  Adv isory  Committee and the Execut ive Counci l  du r i ng  a 
meeting h e l d  i n  Davis, C a l i f o r n i a  on March 2 and 3, 1983. The r e s u l t s  o f  
t h i s  meet ing a r e  represented i n  p a r t  by t he  CRSP Work Plan: F i r s t  Exper.;- 
mental Cycle,  Volwne 1, Experimental Protocol and Methods wh i ch i s  descr ibed 
below. 

P rog ram Management O f f  i ce 

The Program Management O f f i c e  prov ides execu t i ve  l i nkage  between the 
Management E n t i t y  and opera t ions  under the  CRSP. Management r e s p o n s i b i l i t i e s  
i nc l ude  f a c i l i t a t i n g  and coo rd ina t i ng  i n t e r a c t i o n s  between the  c o l l a b o r a t i n g  
i n s t i t u t i o n s ,  mon i t o r i ng  research a c t i v i t i e s  and p repar ing  summary and f ' i s c a l  
repor ts .  The Program Manager, se lec ted  by the  Execut ive Counci l ,  serves a t  
t h e  p l easu re  o f  t he  Management E n t i t y  and i s  respons ib le  t o  the Execut ive 
Counci l  f o r  o v e r a l l  ope ra t i on  o f  t h e  CRSP i n  compliance w i t h  p o l i c y  gu ide l ines .  
The F i s c a l  O f f i c e r  f o r  t h e  program designated by Oregon S ta te  U n i v e r s i t y ,  i s  
r espons ib l e  t o  t he  Program Manager. 



The s t a f f  o f  the Program Management O f f i c e  inc ludes :  

D r .  James E. Lannan, Program Manager (0.4 FTE) 
Ms. Michele L e s l i e ,  Ass i s tan t  Program Manager (1.0 FTE) 
Ms. Anne Kapuscinski ,  Graduate Research Ass i s tan t ,  Data Base 

Management (0.5 FTE) 
Ms. Carman McBride, Secretary  (0.25 FTE) 
F i sca l  O f f i c e r  

M r .  W i l l i a m  R. M i l l i s o n  
O f f i c e  o f  Business A f f a i r s  
Oregon S ta te  U n i v e r s i t y  

The Program Management Of f i ce  i s  loca ted  a t  Oregon S ta te  U n i v e r s i t y ' s  
Marine Science Center i n  Newport, Oregon. F a c i l i t i e s  inc lude  adequate o f f i c e  
space, word process ing equipment, a micro-computer and main-frame access system, 
and a branch l i b r a r y  s p e c i a l i z i n g  i n  aquacu l tu re  and f i s h e r i e s  b io logy .  

Dur ing  t he  r e p o r t i n g  per iod,  t he  Program Manager d i  r ec ted  e f f o r t s  
necessary t o  implement t he  CRSP. I n  summary, the  accomplishments o f  the  
Program Manager i n c l  ude: 

Conclusion o f  Management fund ing  agreements w i t h  U.S. i n s t t t u t i o n s  
regard ing  the p a r t i c i p a t i o n  o f  i n d i v i d u a l s  i n  research p r o j e c t s ,  
the  Execut ive Counci l  and the  Technica l  Adv isory  Committee. 

D i r e c t i o n  o f  U.S. P r i n c i p a l  l n v e s t i g a t o r s  i n  e f f o r t s  t o  f o rma l i ze  
a d m i n i s t r a t i v e  agreements w i t h  p a r t i c i p a t i n g  host coun t ry  i n s t i t u t i o n s  
based upon the  p r o v i s i o n a l  agreements concluded under the  p l ann ing  
grant .  

Arrangement o f  and p a r t i c i p a t i o n  i n  meetings o f  the Execut ive Counci l  
and the Technica l  Adv isory  Committee. 

Ass is tance i n  o b t a i n i n g  hos t  coun t ry  c learances f o r  U.S. personnel.  
Ass is tance i n  o b t a i n i n g  a d m i n i s t r a t i v e  approvals  f o r  equipment 

purchases f o r  coun t ry  p r o j e c t s .  
I n i t i a t i o n  o f  a q u a r t e r l y  news le t t e r  f o r  the  CRSP. 
Synthes is  o f  the r e s u l t s  o f  meet in igs and workshops i n c l u d i n g  f i n a l -  

i z a t i o n  o f  t he  CRSP work p l an  f o r  a f i r s t  exper imental  cyc le .  
Strengthened t he  Management O f f  i c e  by rec ru  i t i n g  an Assi s t a n t  Program 

Manager. 
Organized an ad-hoc consnittee (approved by t he  Execut ive Counci 1) t o  

adv ise on development o f  a data base management system t o  CRSP 
research, and i n i t i a t e d  development o f  the  data base management 
sys tem. 

The f i r s t  two tasks summarized above, f o r m a l i z a t i o n  o f  host coun t ry  
a d m i n i s t r a t i v e  agreements and conc lus ion  o f  fund ing  agreements w i t h  U.S. 
p a r t i c i p a n t s  represent  a major p ropo r t  i on  o f  management e f f o r t  du r i ng  the 
repo r t  i ng per iod.  

Host Country A d m i n i s t r a t i v e  Agreements. 

The approach taken t o  f o r m a l i z i n g  a d m i n i s t r a t i v e  agreements w i t h  Host 
Country i n s t i t u t i o n s  was t o  de legate t h i s  r e s p o n s i b i l i t y  t o  the P r i n c i p a l  
l n v e s t i g a t o r s  o f  the severa l  p ro j ec t s .  The r a t i o n a l e  f o r  t h i s  approach was 



t h a t  t h e  Program Manager had a l  ready v i s i  t e d  these l n s t i  t u t i o n s  and met the  
respons ib le  i n d i v i d u a l s ,  whereas t he  P r i n c i p a l  l n v e s t i g a t o r s  had no t  had t h i s  
oppo r tun i t y .  Fur ther ,  because the a d m i n i s t r a t i v e  agreements were t o  be 
based upon t he  p r e v i o u s l y  concluded p r o v i s i o n a l  agreements, i t  was a n t i c i p a t e d  
t h a t  l i t t l e  a d d i t i o n a l  n e g o t i a t i o n  would be requi red.  Thus, t he  P r i n c i p a l  
I n v e s t i g a t o r s '  t r a v e l  t o  the  hos t  coun t ry  t o  fo rma l i ze  the  agreements served 
severa l  purposes; ( 1 )  i t  enabled t h e  P r i n c i p a l  l n v e s t i g a t o r s  t o  meet t h e i r  hos t  
coun t ry  c o l  l abo ra to r s ,  (2) i t  prov ided  a  forum f o r  t he  U.S. and host  coun t ry  
p a r t i c i p a n t s  t o  d iscuss and commence p repa ra t i ons  f o r  c o l l a b o r a t i v e  research, 
(3) i t  e l  iminated the  necess i t y  f o r  the Program Manager t o  make an a d d i t i o n a l  
t r i p  t o  t h e  va r i ous  loca t ions .  I n  summary, t h i s  s t r a tegy  r e s u l t e d  i n  
s u b s t a n t i a l  economies t o  t he  e n t i r e  program. 

The exper iences o f  t he  P r i n c i p a l  l n v e s t i g a t o r s  i n  f o rma l i z i ng  the  
a d m i n i s t r a t i v e  agreements a r e  descr ibed i n  t he  p r o j e c t  summaries i n  the 
f o l l o w i n g  sec t ion .  

Dur ing t he  r e p o r t i n g  per iod,  s i x  formal a d m i n i s t r a t i v e  agreements between 
t h e  U.S. and Host Country Lead l n s t i t u t i o n s  were negot ia ted,  a u t h o r i z i n g  t he  
i n i t i a t i o n  o f  CRSP a c t i v i t i e s  i n  those hos t  coun t r ies .  These agreements, 
which a r e  l i s t e d  below, s p e c i f y  the  r e s p o n s i b i l i t i e s  o f  each i n s t i t u t i o n  i n  
c a r r y i n g  o u t  c o l l a b o r a t i v e  research over  the  long-term and i n d i c a t e  a n t i c i p a t e d  
l e v e l s  o f  fund ing  t h a t  would be made a v a i l a b l e  f o r  the f i r s t  two years o f  each 
p r o j e c t ' s  opera t ion .  

Auburn U n i v e r s i t y  and the  M i n i s t r y  o f  Na tu ra l  Resources, Republ i c  o f  
Honduras, December 1982. Memorandum o f  Agreement. 

Mich igan S ta te  U n i v e r s i t y  and the  l n s t i t u t  Per tan ian Bogor (IPB) o f  
Indonesia,  August 1983. Memorandum o f  Understanding, 

Auburn U n i v e r s i t y  and the  M i n i s t r y  o f  A g r i c u l t u r a l  Development o f  t h e  
Repub 1 i c  o f  Panama, December 1982. Memorandum o f  Agreement . 

U n i v e r s i t y  o f  Hawaii and t he  U n i v e r s i t y  o f  the  P h i l i p p i n e s  System, 
Apr i  1 1983. Memorandum o f  Understanding. 

Oregon S ta te  U n i v e r s i t y  and the  Na t i ona l  U n i v e r s i t y  o f  Rwanda (UNR) , 
May 1983. Agreement o f  I n t e r - U n i v e r s i t y  Cooperation. 

U n i v e r s i t y  o f  Michigan and t he  Department o f  F i she r i es  (DOF), M i n i s t r y  
o f  A g r i c u l t u r e  and Cooperat ives, Thai land,  A p r i l  1983. Memorandum 
o f  Understanding. 

Funding Agreements w i t h  U.S. P a r t i c i p a n t s  

A  number o f  subgrant agreements between t h e  Management E n t i t y  and 
p a r t i c i p a t i n g  U.S. l n s t i t u t i o n s  were w r i t t e n  o r  extended du r i ng  the r e p o r t i n g  
per iod.  These agreements, which a r e  l i s t e d  below, spec i f y  the r e s p o n s i b i l i t i e s  
o f  t he  c o n t r a c t o r s  i n  c a r r y i n g  ou t  elements o f  the CRSP du r i ng  a  g iven 
performance p e r i o d  and o b l i g a t e  p o r t i o n s  o f  the o r i g i n a l  AID C R S P  Grant ti] 

suppor t  those a c t i v i t i e s .  



Oregon S t a t e  U n i v e r s i t y  and the  U n i v e r s i t y  o f  Michigan, May 1983. 
Subcontract  m o d i f i c a t i o n  extending the  pe r i od  o f  performance and 
i nc reas ing  fund ing  acco rd ing l y  f o r  D r .  Beeton's p a r t i c i p a t i o n  on 
the  Execut ive Counc i 1 . 

Oregon S ta te  U n i v e r s i t y  and t he  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis, 
June 1983. Subcontract  m o d i f i c a t i o n  extending the  pe r i od  o f  
performance and i nc reas ing  fund ing  acco rd ing l y  f o r  D r .  C l a r k D s  
p a r t i c i p a t i o n  on t he  Execut ive Counci l  and f o r  D r .  Tchobanoglous' 
p a r t i c i p a t i o n  on t he  Technica l  Adv isory  Committee. 

Oregon S ta te  U n i v e r s i t y  and Mich igan S ta te  U n i v e r s i t y ,  May 1983. 
Subcontract  m o d i f i c a t i o n  extend i ng the  pe r i od  o f  performance and 
i nc reas ing  fund ing  acco rd ing l y  f o r  D r .  G a r l i n g ' s  p a r t i c i p a t i o n  on 
t he  Technica l  Advisory Committee. 

Oregon S t a t e  U n i v e r s i t y  and Auburn U n i v e r s i t y ,  November 1982. 
(Extended by subcontract  mod i f i c a t  i o n  i n  May 1983). Agreement f o r  
the  implementat ion o f  a  CRSP p r o j e c t  w i t h  the D i r e c t o r a t e  o f  Renewable 
Natu ra l  Resources (RENARE) of  Honduras. 

Oregon S t a t e  U n i v e r s i t y ,  o p e r a t i n g  as coo rd ina to r  f o r  the Consortium 
f o r  l n t e r n a t  iona l  F i she r i es  and Aquacul t u r e  Development (C I FAD) and 
M i  c h i  gan S ta te  Un i v e r s i  t y  , November 1982. (Extended by subcont rac t  
m o d i f i c a t i o n  i n  May 1983). Agreement f o r  the implementat ion of  a  
CRSP p r o j e c t  w i t h  the  l n s t i  t u t  Per tan ian  Bogor ( I  PB) o f  Indonesia. 

Oregon S ta te  Un i v e r s  i t y  and Auburn Uni vers  i t y ,  November 1982. 
(Extended by subcontract  modi f i c a t  i o n  i n  May 1983). Agreement f o r  
t he  implementat ion o f  a  CRSP p r o j e c t  w i t h  the  Nat iona l  D i r e c t o r a t e  
o f  Aquaculture,  M i n i s t r y  o f  A g r i c u l t u r e  (MIDA) of the  Republ ic  o f  
Panama. 

Oregon S ta te  U n i v e r s i t y ,  o p e r a t i n g  as coo rd ina to r  f o r  the  Consortium 
f o r  l n t e r n a t  i ona l  F i s h e r i e s  and Aquacul t u r e  Development (C I FAD) , 
and t he  U n i v e r s i t y  o f  Hawai i , November 1982. ( ~ x t e n d e d  by sub- 
c o n t r a c t  m o d i f i c a t i o n  i n  May 1983). Agreement f o r  the  implemen- 
t a t i o n  o f  a  CRSP p r o j e c t  w i t h  t he  U n i v e r s i t y  o f  the P h i l i p p i n e s  i n  
t he  Visayas (UPV) o f  t he  P h i l i p p i n e s .  

Oregon S t a t e  U n i v e r s i t y ,  o p e r a t i n g  as coo rd ina to r  f o r  the Consortium 
f o r  l n t e r n a t  i ona l  F i s h e r i e s  and Aquacul t u r e  Development (C I FAD), 
and Oregon S ta te  U n i v e r s i t y ,  October 1982. (Extended by sub- 
c o n t r a c t  m o d i f i c a t i o n  i n  May 1983). Agreement f o r  the implemen- 
t a t i o n  o f  a  CRSP p r o j e c t  w i t h  t he  Nat iona l  U n i v e r s i t y  o f  Rwanda. 

Oregon S t a t e  U n i v e r s i t y ,  ope ra t i ng  as coo rd ina to r  f o r  the Consortium 
f o r  I n t e r n a t i o n a l  F i she r i es  and Aquacul ture Development (C I FAD), 
and t he  U n i v e r s i t y  o f  Michigan, November 1982, ( ~ x t e n d e d  by sub- 
c o n t r a c t  m o d i f i c a t i o n  i n  May 1983). Agreement f o r  the implementat ion 
o f  a  CRSP p r o j e c t  w i t h  t he  Department o f  F i she r i es  (DOF), M i n i s t r y  o f  
A g r i c u l t u r e ,  Thai land. 



Oregon S ta te  U n i v e r s i t y  and Auburn U n i v e r s i t y ,  June 1983. Subcontract  
m o d i f i c a t i o n  extending the  pe r i od  of  performance and lnc reas ing  fund ing  
accord ing ly  f o r  D r .  S h e l l ' s  p a r t i c i p a t i o n  on the  Execut ive Counci l  and 
f o r  D r .  Smitherman's p a r t i c i p a t i o n  on t he  Technical  Adv isory  Committee. 

CRSP R e ~ o r t s  and Documents 

Al though t e c h n i c a l  r e p o r t i n g  i s  no t  a n t i c i p a t e d  t o  s t a r t  u n t i l  t he  
second year  o f  CRSP opera t ions ,  t he  CRSP nonetheless assembled and c i r c u l a t e d  
severa l  s i g n i f i c a n t  documents and repo r t s  du r i ng  the  f i r s t  year o f  opera t ion .  
These a r e  b r i e f l y  descr ibed below. 

CRSP Work Plan. Pond Dynamics/Aquaculture CRSP, Program Management 
O f f i c e ,  undated. CRSP Work Plan: F i r s t  Experimental  Cycle, Volume I, 
Experimental  Pro toco l  and Methods. Oregon S ta te  U n i v e r s i t y ,  Marine Science 
Center, Newport, Oregon. 

Th is  document summarizes t he  r e s u l t s  o f  a meet ing o f  the  CRSP Research 
Team, h e l d  on March 2-3, 1983 i n  Davis, C a l i f o r n i a .  The repo r t  o u t l i n e s  a 
s tandard ized  exper imenta l  approach t o  be employed a t  each o f  t he  s i x  host  
coun t ry  research s i t e s .  I t  was noted t h a t  a key element o f  the  research 
p l a n  i s  t h e  use o f  a common c u l t u r e  organism, Tilapia  n i l o t i ca .  As descr ibed,  
t he  f i r s t  round o f  exper iments invo lves the  appl  i c a t i o n  o f  f e r t i  1 i z e r  a t  
s p e c i f i e d  r a t e s  t o  stocked c u l t u r e  ponds and the  regu la r  measurement o f  
se lec ted  phys i ca l ,  chemical and b i o l o g l c a l  parameters t o  i n d i c a t e  response 
t o  n u t r i e n t  enrichment. Procedures f o r  pond p repara t ion ,  f i n g e r l i n g  pro- 
duc t ion ,  sampling and analyses a re  given. 

S t a t e  o f  t he  A r t  Report. Lannan, J. E., R. 0. Smitherman and 
G. Tchobanog lous, September 1983. P r i n c i p l e s  and Pract  i ces  o f  Pond Aqua- 
c u l t u r e :  A S ta te  o f  t he  A r t  Review. Pond Dynamics/Aquaculture CRSP, 
Program Management O f f i c e ,  Oregon S ta te  U n i v e r s i t y ,  Marine Science Center, 
Newport, Oregon. 

Th i s  rev iew o f  the  s t a t e - o f - t h e - a r t  o f  pond aquacu l tu re  was completed 
as p a r t  o f  p lann ing  a c t i v i t i e s  f o r  the  CRSP, p r i o r  t o  the issuance o f  the  
A I D  CRSP grant .  The p r i n t i n g  and d i s t r i b u t i o n  o f  the 240 page volume 
occurred du r i ng  t he  r e p o r t i n g  per iod.  The r e p o r t  con ta ins  c o n t r i b u t i o n s  
by 23 research s c i e n t i s t s  and inc ludes  a r t i c l e s  i n  f i v e  ca tegor ies :  (1) 
Col l a b o r a t i v e  Aquaculture:  An Overview, (2) P r i n c i p l e s  o f  Pond Aquaculture,  
(3) Pond Cu l t u re  P rac t i ces ,  (4) Model ing o f  Pond Cu l tu re ,  (5) Pond Aquacul ture:  
The Future. 

CRSP D i r e c t o r  . Pond Dynamics/Aquaculture CRSP, Program Management 
O f f i c e ,  + May 19 3 C R S P  D i r e c t o r y  and Bio-Data o f  CRSP p a r t i c i p a n t s .  Oregon 
S t a t e  U n i v e r s i t y ,  Marine Science Center, Newport, Oregon. 

Thi  s 30 page d i r e c t o r y  was prepared t o  f a c i  1 i t a t e  communication between 
CRSP p a r t i c i p a n t s .  Inc luded a re  addresses and telephone numbers f o r  Pond 
Dynamics/Aquaculture CRSP p a r t i c i p a n t s ,  A I D  O f f i c e s  and Missions, the BIF 'AD 
and Management O f f i c e s  f o r  o t h e r  CRSPs. Par t  2 o f  the d i r e c t o r y  presents  
abbrev ia ted  resumes f o r  t he  U.S. u n i v e r s i t y  p a r t i c i p a n t s  i n  the CRSP. 



CRSP Newslet ter.  Les l  i e  M. Aquanews: The news le t t e r  o f  the Pond 
Dynamics/Aquaculture CRSP. 

Dur ing  t he  r e p o r t i n g  per iod ,  work was i n i t i a t e d  on the  f i r s t  issue o f  
t he  q u a r t e r l y  CRSP news le t te r .  A d r a f t  o f  a  F a l l  1983 i ssue  was prepared, 
i n c l u d i n g  an i n t r o d u c t i o n  t o  t he  program and a  fea tu re  a r t i c l e  on t he  Panama- 
Auburn U n i v e r s i t y  Pro jec t .  A masthead and t he  layou t  o f  the news le t t e r  were 
designed. A  p r i n t e r  was se lec ted  and an i n i t i a l  d j s t r i b u t i o n  l i s t  was 
prepared. 

RESEARCH ACTIVITIES 

The research a c t i v i t i e s  o f  t he  CRSP Research Team and the  severa l  
C o l l a b o r a t i v e  Research P ro jec t s  a r e  descr ibed i n  t h i s  sec t ion .  

CRSP Research Team 

The CRSP Research Team, a  c o n s o l i d a t i o n  o f  Co-Pr inc ipa l  l n v e s t i g a t o r s  
and a  s tand ing  body o f  a  s e l e c t  group o f  o the r  s c i e n t i s t s  t o  be appointed by 
t he  Execut ive Counci l ,  i s  respons ib le  f o r  e s t a b l i s h i n g  and ma in ta i n i ng  
s tandard ized CRSP research p rac t i ces .  Dur ing the  r e p o r t i n g  per iod ,  t he  
Execut ive Counci l  conf i rmed t he  appointment o f  t he  Co-Pr inc ipa l  l n v e s t i g a t o r s  
t o  t he  Research Team bu t  e l ec ted  no t  t o  appo in t  a d d i t i o n a l  s c i e n t i s t s  pending 
a d d i t i o n  o f  t he  U.S. research component t o  t he  CRSP, Members o f  the  Research 
Team, w i t h  support  f rom a  number o f  t he  CRSP Research Assoc ia tes,  t ransformed 
a  genera l i zed  work p l a n  developed by the  Technical  Adv isory  Committee i n t o  a  
se t  o f  d e t a i l e d  exper imenta l  p r o t o c o l s  du r i ng  a  meet ing he ld  i n  Davis, 
Cal i f o r n i a  on March 2 and 3, 1983. 

Col l a b o r a t  i v e  Research P ro jec t s  

A  t o t a l  o f  e i g h t  develop ing coun t r i es  were i d e n t i f i e d  i n  the CRSP Grant 
Proposal as p o t e n t i a l  p a r t i c i p a n t s  i n  the  program. As a  r e s u l t  o f  budgetary 
c o n s t r a i n t s ,  e f f o r t s  du r i ng  the  f i r s t  ope ra t i ona l  year o f  the  CRSP were 
r e s t r i c t e d  t o  t he  i n i t i a t i o n  o f  research programs i n  the f o l l o w i n g  s i x  c o u n t r i e s :  
Honduras, Indonesia, Panama, The P h i l i p p i n e s ,  Rwanda, and Thai land. Research 
s i t e s  i n  these c o u n t r i e s  represent  severa l  types o f  pond c u l t u r e  environments. 
The pond systems under i n v e s t i g a t i o n  range i n  terms o f  temperature, s a l i n i t y  
and in tens  i t y  (dens i t y  o f  c u l  t u red  o rgan i  sms) . 

T.he program p l a n  f o r  t he  Pond Dynamics/Aquaculture CRSP c a l l e d  f o r  
p a r a l l e l  development o f  t he  host  coun t ry  p ro j ec t s .  The f i r s t  ope ra t i ona l  
year o f  t h e  CRSP was ma in ly  dedicated t o  accompl ishing a d m i n i s t r a t i v e  tasks, 
develop ing a  s tandard ized work p l a n  through t he  coopera t i ve  e f f o r t s  o f  the  
CRSP p a r t i c i p a n t s ,  and complet ing on-s i  t e  p repara t ions  f o r  a  f i  r s t  round o f  
f i e l d  exper iments i n  each hos t  country .  Accomplishments du r i ng  the r e p o r t i n g  
pe r i od  a r e  d e t a i l e d  i n  t he  f o l l o w i n g  s i x  p r o j e c t  summaries. 



HONDURAS - AUBURN UNIVERSITY PROJECT 

U,S. LEAD INSTITUTION U.S. PRINCIPAL INVESTIGATOR 

Auburn Un i vers i t y  D r .  Ron Phelps 

HOST COUNTRY LEAD INSTITUTION HOST COUNTRY PR I NC l PAL l NVEST l GATOR 

D i r e c t o r a t e  o f  Renewable Natu ra l  Ing. Mar io  Be r r i os  
Resources (RENARE) 

M i n i s t r y  o f  Na tu ra l  Resources 

POND CULTURE SYSTEMS INVESTIGATED 

Cooler wa te r  t r o p i c a l  ponds a t  medium t o  h i g h  e l e v a t i o n s  i n  L a t i n  America. 

Auburn U n i v e r s i t y  was es tab l  ished as t he  U.S. Lead l n s t i  t u t i o n  f o r  t he  
Honduras P r o j e c t  by an agreement w i t h  t he  Management E n t i t y ,  signed i n  
November 1982. A  Memorandum o f  Agreement between Auburn U n i v e r s i t y  and the  
General D i r e c t o r a t e  o f  Renewable Natu ra l  Resources o f  t he  Repub 1 i c  o f  Honduras , 
signed i n  December 1982, au thor i zed  the  i n i t i a t i o n  of pond dynamics s tud ies,  
w i t h i n  t h e  hos t  country .  I n  a s s o c i a t i o n  w i t h  t-he f o r m a l i z a t i o n  o f  the host  
coun t ry  agreement, a  research s i t e  rev iew was undertaken, twelve ponds loca ted  
a t  t he  Comayaqua Aquacul ture S t a t i o n  were reserved f o r  CRSP a c t i v i t i e s ,  and 
bas i c  needs f o r  equipment and supp l ies  were i d e n t i f i e d .  

The Co-Pr inc ipa l  l n v e s t i g a t o r s  each se lec ted  a  Research Assoc ia te f o r  
o n - s i t e  p a r t i c i p a t i o n  i n  CRSP a c t i v i t i e s .  Mr .  Bartholomew W. Green o f  
Auburn U n i v e r s i t y  was se lec ted  as t he  U.S. Research Assoc ia te,  and M r .  Hermes 
Alvarenga o f  Honduras was se lec ted  as t he  Host Country Research Associate.  

On March 2-3, 1983, the  Co-Pr inc ipa l  l n v e s t i g a t o r s  and the U.S. Research 
Assoc ia te met w i t h  o t h e r  CRSP p a r t i c i p a n t s  i n  Davis,  C a l i f o r n i a  t o  develop a  
s tandard ized  work p l a n  f o r  a  f i r s t  c y c l e  o f  pond dynamics studies.  
Ing. B e r r i o s  and M r .  Green p a r t i c i p a t e d  i n  a  panel on exper imenta l  design, 
and D r .  Phelps ass i s ted  i n  t he  s e l e c t i o n  o f  procedures f o r  sampling and 
ana l ys i s .  

M r .  Green and h i s  w i f e  t r a v e l e d  t o  Washington, D.C. i n  March t o  
p a r t i c i p a t e  i n  an A I D o r i e n t a t i o n  program. They began residency i n  Honduras 
on Ap r i  1 25, 1983. 

Dur ing  t h e  r e p o r t i n g  per iod,  t echn i ca l  a c t i v i t i e s  i n  Honduras were 
d i r e c t e d  toward p repar ing  t he  Comayagua S t a t i o n  f a c i l i t i e s  f o r  f i e l d  expe r i -  
ments. Tilapia ni lot ica f i n g e r l i n g s  were brought t o  t he  s t a t i o n  from Panama. 
These f i s h  were reared t o  m a t u r i t y  t o  serve as broodstoock f o r  the  p roduc t ion  
o f  f i n g e r l i n g s  t o  be used i n  research a t  t he  Comayagua S t a t i o n ,  p r o v i d i n g  a  
common g e n e t i c  l i n e  f o r  CRSP research a c t i v i t i e s  i n  Panama and Honduras. 
Local s u p p l i e r s  o f  f e r t i l i z e r s  and chemicals were i d e n t i f i e d .  Pond s o i l  
samples were c o l l e c t e d  and were sent  t o  the  Oregon S ta te  U n i v e r s i t y  S o i l  
Tes t i ng  Laboratory  f o r  analyses, i n  accordance w i t h  the  p rov i s i ons  o f  the 
s tandard ized  work p lan.  A  f i r s t  round o f  exper iments w i l l  be i n i t i a t e d  a t  
the  s t a r t  o f  the  dry  season i n  January 1984. 



INDONESIA - MICHIGAN STATE UNIVERSITY PROJECT 

U.S. LEAD INSTITUTION U.S. PRINCIPAL INVESTIGATOR 

Mich igan  S ta te  U n i v e r s i t y  D r .  C. D. McNabb 

HOST COUNTRY LEAD INSTITUTION HOST COUNTRY PRINCIPAL INVESTIGATOR 

l n s t i t u t  Per tan ian  Bogor (IPB) D r .  Kusman Sumawidjaja 

POND CULTURE SYSTEMS INVESTIGATED 

Coo le r  wa te r  t r o p i c a l  ponds a t  medium t o  h i ghe r  e l e v a t i o n s  i n  Asia. 

Mich igan S ta te  U n i v e r s i t y  was e s t a b l i s h e d  as the U.S. Lead I n s t i t u t i o n  
f o r  t h e  lndones ia  P r o j e c t  by an agreement wi t h  the Management E n t i t y ,  s ighed 
i n  October 1982.  h his agreement was mod i f ied  i n  May 1983, ex tend ing  the  
c o n t r a c t  p e r i o d  and i nc reas ing  f i n a n c i a l  suppor t  accord ing ly . )  Fo l l ow ing  
a u t h o r i z a t i o n ,  the  U.S. P r i n c i p a l  l n v e s t i g a t o r  t r a v e l e d  t o  lndones ia  t o  meet 
w i t h  AID M iss i on  personnel  and t o  i n i t i a t e  the  f o r m a l i z a t i o n  o f  a  hos t  coun t ry  
agreement w i t h  t he  l n s t i t u t  Per tan ian  Bogor (IPB). Dur ing  the  s i t e  v i s i t ,  
b a s i c  needs f o r  equipment and supp l i es  were determined and i t  was determined 
t h a t  a  minimum o f  twe lve  f i s h  c u l t u r e  ponds a t  IPB would be reserved f o r  CRSP 
a c t i v i t i e s .  The Memorandum o f  Understanding between Michigan S ta te  U n i v e r s i t y  
and t he  l n s t i t u t  Per tan ian  Bogor was s igned i n  August 1983. 

The Co-Pri n c i  pa l  l n v e s t i  ga to r s  each appoin ted a Research Assoc ia te  t o  
p a r t i c i p a t e  i n  the  CRSP p r o j e c t .  I n  the  U.S., a  personnel  search and 
A f f i r m a t i v e  A c t i o n  process lead t o  the  s e l e c t i o n  o f  D r .  Be t t e  J. Premo as 
U.S, Research Associate.  M r .  Komar Sumantadinata was appoin ted as the  Host 
Country Research Associate.  D r .  McNabb and D r .  Premo p a r t i c i p a t e d  i n  a  
language-cu l tu ra l  t r a i n i n g  program f rom 3 January through 15 March 1983, w i t h  
f i n a n c i a l  suppor t  f rom an AID T i t l e  X I 1  S t reng then ing  Grant Program at: Mich igan 
S t a t e  U n i v e r s i t y .  

The AID T i t l e  X I 1  Compet i t i ve  Grant Committee a t  Mich igan S ta te  U n i v e r s i t y  
awarded $2500 t o  the  lndones ia  CRSP P r o j e c t  f o r  a  1 i t e r a t u r e  search and summary 
o f  env i ronmenta l  f a c t o r s  i n f l u e n c i n g  f i s h  c u l t u r e  p r o d u c t i v i t y  i n  Indonesia. 
Th i s  work was c a r r i e d  o u t  f rom 14 January through 1 August 1983 by D r .  Premo 
and a graduate s tuden t  a s s i s t a n t .  

A meet ing o f  t he  CRSP Research Team was h e l d  on March 2-3, 1983 t o  develop 
a s t anda rd i zed  work p l a n  f o r  a  f i r s t  exper imenta l  cyc le .  Since the Host 
Country Agreement f o r  the  lndonesia p r o j e c t  was s t i l l  pending, the des ignated 
Host Country P r i n c i p a l  l n v e s t i g a t o r  was unable  t o  a t t end  the workshop. 
However, t he  U.S. P r i n c i p a l  l n v e s t i g a t o r  and the U.S. Research Assoc ia te  d i d  
a t t e n d  t he  meet ing and c o n t r i b u t e d  s u b s t a n t i a l l y  t o  the CRSP work p lan.  
D r .  McNabb served on a panel  i n v e s t i g a t i n g  approaches f o r  da ta  management. 
D r .  Premo served on a panel on exper imenta l  des ign and synthes ized the  
p a r t i c i p a n t s '  f i n d i n g s  by o u t l i n i n g  t he  methods, sampl ing l o c a t i o n  and minimum 
sampl ing f requency requ i r ed  f o r  a l l  analyses. 



On 30 August 1983, t he  U.S. P r i n c i p a l  I n v e s t i g a t o r  and the U.S. Research 
Associate a r r i v e d  i n  Indonesia t o  i n i t i a t e  t he  CRSP p r o j e c t .  A l l  equipment 
and supp l i es  necessary t o  conduct the  f i r s t  cyc le  of  experiments, o the r  than 
those t o  be purchased in-country ,  accompanied the Michigan State U n i v e r s i t y  
p a r t i c i p a n t s  t o  Indonesia. Dur ing the  remainder o f  the  r e p o r t i n g  per iod,  
e f f o r t s  were undertaken t o  prepare the s i t e  f o r  f i e l d  experiments. 



PANAMA - AUBURN UNIVERSITY PROJECT 

U.S. LEAD INSTITUTION U.S. PRINCIPAL INVESTIGATOR 

Auburn Un i ve rs i  t y  D r .  Ron Phelps 

HOST COUNTRY LEAD INSTITUTION HOST COUNTRY PRINCIPAL INVESTIGATOR 

Nat iona l  D i r e c t o r a t e  o f  Aquacul ture D r ,  R ichard P r e t t o  M. 
M i n i s t r y  o f  A g r i c u l t u r a l  Development 

(MI DA) 

POND CULTURE SYSTEMS INVESTIGATED 

1 )  Small, low i n t e n s i t y  t r o p i c a l  pond systems i n  L a t i n  America cha rac te r i zed  
by l i m i t e d  e x t e r n a l  inpu ts  o f  feed and f e r t i l i z e r s .  

2) Brack ish water  and hypersa l  i n e  ponds i n  L a t i n  America. 
3) Fry  product  i o n  systems i n  support  o f  a1 1 types of  pond product i on  systems. 

Auburn U n i v e r s i t y  was es tab l i shed  as the  U.S. Lead I n s t i t u t i o n  f o r  t he  
Panama P r o j e c t  by an agreement w i  t h  the  Management E n t i t y ,  's igned i n  November 
1982. A Memorandum o f  Agreement between Auburn U n i v e r s i t y  and the M i n i s t r y  
o f  A g r i c u l t u r a l  Development o f  the  Republ ic of Panama, s igned i n  December 1982, 
au tho r i zed  the  i n i t i a t i o n  o f  pond dynamics s tud ies  w i t h i n  the host  country .  
I n  a s s o c i a t i o n  w i t h  e f f o r t s  t o  f o rma l i ze  the Host County Agreement, rev iew o f  
MIDA's b rack i sh  water/marine f i s h  c u l t u r e  s t a t i o n  i n  Aquadulce and f reshwater  
a q u a c u l t u r e s t a t i o n  i n  D i v i s a  was undertaken. I t  was determined t h a t  CRSP 
pond dynamics s tud ies  would be c a r r i e d  ou t  a t  both l oca t i ons ,  w i t h  a  t o t a l  o f  
twelve t o  s i x t e e n  ponds be ing  committed t o  these a c t i v i t i e s .  Concurrent ly ,  
an assessment was made o f  bas i c  needs f o r  equipment and supp l i es  t o  support  
CRSP research. 

'The Co-Pri n c i  pa l  l n v e s t i g a t o r s  each se lec ted  a Research Assoc ia te f o r  
the  p r o j e c t .  M r .  David Hughes o f  Auburn U n i v e r s i t y  was appointed as the  
U.S. Research Assoc ia te and M r .  Orlando G a r i c i a  was se lec ted  as the Host 
Country Research Associate.  

On March 2-3 1983, t he  Co-Pr inc ipa l  l n v e s t i g a t o r s  and t he  U.S. Research 
Assoc ia te met w i t h  o t h e r  CRSP p a r t i c i p a n t s  i n  Davis, C a l i f o r n i a  t o  develop a 
s tandard ized work p l a n  f o r  a  f i r s t  c y c l e  o f  pond dynamics s tud ies .  D r .  Phelps 
and D r .  P r e t t o  p a r t i c i p a t e d  on a panel respons ib le  f o r  t he  s e l e c t i o n  of 
sampling p r o t o c o l s  t o  be employed i n  CRSP research. M r .  Hughes c o n t r i b u t e d  
t o  e f f o r t s  i n  t he  area o f  data management. 

M r .  Hughes began res idency i n  Honduras on Apr i  1 25, 1983. I n  a d d i t i o n  
t o  t h e  U.S. and Host Country Research Associates,  two o t h e r  host  coun t ry  
b i o l o g i s t s ,  t h ree  u n i v e r s i t y  o f  Panama students ,  and s i x  s tudents  i n  a p r a c t i c a l  
shrimp t r a i n i n g  program, were se lec ted  t o  p a r t i c i p a t e  i n  CRSP research 
a c t i v i t i e s .  Wi th  the  c o n s o l i d a t i o n  o f  t he  res iden t  research s t a f f ,  the  CRSP 
p r o j e c t  i n  Panama became ope ra t i ona l  r a p i d l y .  Pond dynamics exper iments a t  
the  b rack i sh  water  s t a t i o n  began i n  Ju l y  1983, w i t h  t he  t r a n s m i t t a l  o f  pond 
s o i  1 samples t o  Oregon S ta te  U n i v e r s i t y  S o i l  Tes t i ng  Laboratory f o r  analyses. 



Work a t  t h i s  s t a t i o n  was ta rge ted  toward t he  p roduc t ion  o f  marine shr imp 
(Penaeus) and the  development o f  sh r imp- f i sh  p o l y c u l t u r e  systems. A c t i v i t i e s  
a t  t he  f reshwater  s t a t i o n  focused on the p roduc t ion  of  an adequate supply  o f  
TiZapia niZotica f i n g e r l i n g s  o f  un i form age and s i z e  t o  be used i n  pond 
dynamics research. Three approaches t o  spawning were s tud ied :  hapa (net  
pen) spawning o f  f i s h  conta ined i n  ear then ponds; open pond spawning w i t h  
p a r t i a l  c ropp ing  o f  f r e e  swimming f r y  severa l  t imes a week; and open pond 
spawning w i t h  b iweekly  drawdowns w i t h  a l l  eggs and f r y  removed. Eggs and 
sac f r y  c o l l e c t e d  from t h e  ponds were incubated i n  funnel incubators.  Free 
swimming f r y  were reared i n  concrete tanks, where two types of a r t i f i c i a l  
d i e t s  were tested.  



PHILIPPINES - UNIVERSITY OF HAWAII PROJECT 

U.S. LEAD INSTITUTION U,S. PRINCIPAL INVESTIGATORS 

U n i v e r s i t y  o f  Hawaii D r .  P h i l i p  H e l f r i c h  
D r .  A r l o  Fast 

HOST COUNTRY LEAD l NST ITUT l ON HOST COUNTRY PRINCIPAL INVESTIGATOR 

U n i v e r s i t y  o f  the P h i l i p p i n e s  i n  D r .  Jose A. Carreon 
the  Visayas 

POND CULTURE SYSTEMS INVESTIGATED 

Brack ish water  and hypersa l  i ne  t r o p i c a l  ponds i n  As ia  

The U n i v e r s i t y  o f  Hawaii was es tab l i shed  as t he  U.S. Lead I n s t i t u t i o n  f o r  
t he  P h i l i p p i n e s  P r o j e c t  by an agreement w i t h  Oregon S ta te  U n i v e r s i t y ,  s igned 
i n  November 1982. A Memorandum o f  Understand ing  between the  Uni vers  i t y  o f  
Hawaii and the  U n i v e r s i t y  o f  the  P h i l i p p i n e s  System, s igned i n  A p r i l  1983, 
au tho r i zed  t he  i n i t i a t i o n  o f  CRSP pond dynamics s tud ies  i n  the hos t  country .  
I n  a s s o c i a t i o n  w i t h  e f f o r t s  t o  fo rma l i ze  t he  hos t  coun t ry  agreement, a  review 
o f  f a c i l i t i e s  a t  t h e  proposed research s i t e  was undertaken and bas i c  needs f o r  
equipment and suppl ies  were determined. Eighteen 1,000 square meter ponds 
a t  t h e  Brack ish  water  aquacu l tu re  Center (BAc) o f  the U n i v e r s i t y  o f  the  
P h i l i p p i n e s  i n  t h e  Visayas were made a v a i l a b l e  f o r  CRSP a c t i v i t i e s .  

The Co-Pr inc ipa l  I n v e s t i g a t o r s  each se lec ted  a Research Assoc ia te  t o  
p a r t i c i p a t e  i n  the  p r o j e c t .  D r .  James Woessner o f  the  U n i v e r s i t y  o f  Hawaii 
was se lec ted  as the U.S. Research Assoc ia te and D r .  Romeo For tes o f  the  
U n i v ~ r s i t y  o f  t he  P h i l i p p i n e s  o f  the Visayas was appointed as the  Host Country 
Research Associate.  Other personnel p a r t i c i p a t i n g  i n  the  p r o j e c t  i nc l ude  
M r .  Gerald Akiyama o f  t he  U n i v e r s i t y  o f  Hawaii,  who prov ided l o g i s t i c  and 
t echn i ca l  support ;  and more than 20 s t a f f  and support  people a t  the  
Brack ishwater  Aquacul ture Center, who ass i s ted  i n  s i t e  p repa ra t i on  and i n  
c a r r y i n g  o u t  CRSP experiments. 

On March 2-3 1983, represen ta t i ves  o f  the  Phi 1 i pp ines  P r o j e c t  met w i t h  
o t h e r  CRSP p a r t i c i p a n t s  i n  Davis, Cal i f o r n i a  t o  develop a s tandard ized work 
p l a n  f o r  a  f i r s t  c y c l e  o f  pond dynamics s tud ies .  D r .  Woessner served on a 
panel r espons ib l e  f o r  exper imenta l  design. D r .  Fast p a r t i c i p a t e d  i n  t he  
s e l e c t i o n  o f  sampling and a n a l y t i c  methods t o  be employed i n  CRSP research. 
D r .  Carreon ass i s ted  i n  the  development o f  an approach f o r  data management. 

D r .  Woessner commenced res idency a t  the  host  country  work l o c a t i o n  i n  
May 1983. I n i t i a l  p r o j e c t  e f f o r t s  inc luded the d r a i n i n g  o f  18 research 
ponds, f o l l owed  by t he  a p p l i c a t i o n  o f  manure and l ime. I n  J u l y  1983, the 
ponds were r e f  i 1 l ed  and then were stocked wi t h  e i  t h e r  TiZapia n i l o t i ca  o r  
Chanos chanos. For each pond, a  se r i es  o f  phys i ca l ,  chemical and b i o l o g i c a l  
parameters were measured i n  accordance w i t h  the  CRSP s tandard ized work plan. 
The ponds w i l l  be d r a i n  harvested s t a r t i n g  December 10, 1983 and comparisons 
w i l l  be made between ponds. A second se t  o f  base l i ne  experiments w i l l  begin 



in January 1984. During the reporting period, efforts a series of special 
topic expermients in support of the CRSP were planned and/or initiated. 
Special topics include: A qualitative and quantitative evaluations of "lab- 
lab" (algal species used in milkfish culture); growth comparisons between 
strains of T. nilotica; investigation of stratification problems in the ponds; 
evaluation of artificial circulation; tests of the acclimation of T. niZotica 
to seawater; and identification of toxicants. 



RWANDA - OREGON STATE LlNlVERSlTY PROJECT 

U o S o  LEAD INSTITUTION U.S. PRINCIPAL INVESTIGATORS 

Oregon S t a t e  U n i v e r s i t y  D r ,  R ichard A. Tubb 
D r .  Car l  E. Bond 

HOST COUNTRY LEAD INSTITUTION HOST COUNTRY PRINCIPAL INVESTIGATOR 

Nat iona l  U n i v e r s i t y  o f  Rwanda (uNR) D r . Va 1 ens Ndo reya ho 

POND CULTURE SYSTEMS l NVEST l GATED 

Cooler wa te r  ponds a t  medium t o  h i ghe r  e l e v a t i o n s  i n  A f r i c a .  

Oregon S ta te  U n i v e r s i t y  was es tab l i shed  as the U.S. Lead I n s t i t u t i o n  f o r  
the  Rwanda P r o j e c t  by an agreement w i t h  the  Management E n t i t y  ( ope ra t i ng  as 
c o o r d i n a t o r  f o r  t h e  Consortium f o r  I n t e r n a t i o n a l  F i she r i es  and Aquacul ture 
~ e v e l o ~ m e n t ) ,  s igned i n  October 1982. An Agreement o f  I n t e r - U n i v e r s i t y  
Cooperat ion between Oregon S ta te  U n i v e r s i t y  and the  Nat iona l  U n i v e r s i t y  o f  
Rwanda (uNR), which was formal ized i n  May 1983, au thor i zed  the  i n i t i a t i o n  o f  
pond dynamics s tud ies  w i t h i n  the hos t  country .  Whi le n e g o t i a t i n g  the host  
coun t r y  agreement i n  Rwanda, D r .  Bond v i s i t e d  the aquacu l tu re  research 
f a c i l i t i e s  a t  t he  Nat iona l  U n i v e r s i t y .  I t  was determined t h a t  the host  
coun t ry  p a r t i c i p a n t s  would undertake the s u b s t a n t i a l  e f f o r t  necessary t o  
rehabi 1 i t a t e  and cons t ruc t  ponds and l a b o r a t o r y  f a c i  1 i t  i e s  requ i red f o r  CRSP 
a c t i v i t i e s ,  and committed R 17,000,000 ($170,000 u,s.) f o r  t h i s  purpose. 
I t  was agreed t h a t  a t  l e a s t  n i ne  ponds would be made a v a i l a b l e  by 
March 1, 1984. 

The U.S. P r i n c i p a l  I n v e s t i g a t o r s  se lec ted  D r .  Boyd Hanson o f  Oregon 
S t a t e  U n i v e r s i t y  t o  serve as the  U.S. Research Assoc ia te f o r  the  Rwanda 
P ro jec t .  The Host Country Research Assoc ia te was not se lec ted  du r i ng  the 
r e p o r t i n g  per iod .  

On March 2-3, 1983, D r .  Bond and D r .  Hanson met w i t h  o the r  CRSP 
p a r t i c i p a n t s  i n  Davis, C a l i f o r n i a  t o  develop the  s tandard ized work p l an  f o r  
a  f i r s t  c y c l e  o f  pond dynamics s tud ies .  D r .  Bond p a r t i c i p a t e d  i n  a  panel 
r espons ib l e  f o r  exper imental  des ign and D r .  Hanson a s s i s t e d  i n  the s e l e c t i o n  
o f  sampl ing and a n a l y t i c  techniques t o  be used i n  the CRSP s tud ies .  

A  meet ing o f  the  Host Country and U.S. P r i n c i p a l  I nves t i ga to r s ,  the CRSP 
Program Manager and t he  ClFAD Coord inator ,  was he ld  a t  Oregon S ta te  U n i v e r s i t y  
on 5 A p r i l  1983. Dur ing t h i s  meeting, d i f f i c u l t i e s  concerning the p~oposed  
hos t  coun t r y  agreement and the f u t u r e  o f  CRSP a c t i v i t i e s  i n  Rwanda were 
discussed. These d iscuss ions and subsequent communications w i t h  AID Miss ion  
personnel lead  t o  t he  f o r m a l i z a t i o n  o f  a  s a t i s f a c t o r y  agreement. 

Dr, Hanson began h i s  residency i n  Rwanda i n  June 1983. E f f o r t s  du r i ng  
the remainder o f  the r e p o r t i n g  pe r i od  were focused on s i t e  p repa ra t i on  and 
o b t a i n i n g  necessary equipment and supp l i es  f o r  a  f i r s t  round o f  CRSP 
experiments. 



THAILAND - UNIVERSITY OF MICHIGAN PROJECT 

U.S, LEAD INSTITUTION U.S. PRINCIPAL INVESTIGATORS 

U n i v e r s i t y  o f  Mich igan D r .  Ka r l  F. Lag le r  
D r .  James Diana 

HOST COllNTRY LEAD l NST l TUT l ON HOST COUNTRY PRINCIPAL INVESTIGATOR 

Department o f  F i s h e r i e s  (DOF) 
M i n i s t r y  o f  A g r i c u l t u r e  and 

Cooperat ives 

D r .  Thi  raphan Bhukaswan 

POND CULTURE SYSTEMS INVESTIGATED 

1) Small,  low i n t e n s i t y  t r o p i c a l  ponds i n  Southeast As ia  cha rac te r i zed  by 
l i m i t e d  e x t e r n a l  i npu t s  o f  feed and f e r t i l i z e r .  

2) H igher  i n t e n s i t y  t r o p i c a l  ponds i n  As ia  cha rac te r i zed  by s u b s t a n t i a l  
i npu t s  o f  feed and f e r t i l i z e r .  

The U n i v e r s i t y  o f  Mich igan was es tab l  ished as the  U.S. lead i n s t i t u t i o n  
by an agreement w i t h  t h e  Management E n t i t y ,  s igned i n  November 1982. A  
Memorandum o f  Understanding between t he  Department o f  F i she r i es  (DOF) , 
M i n i s t r y  o f  A g r i c u l t u r e  and Cooperat ives,  Tha i land  and t he  U n i v e r s i t y  o f  
Mich igan,  s igned i n  A p r i l  1983, au tho r i zed  the i n i t i a t i o n  o f  CRSP pond 
dynamics s t u d i e s  i n  t he  hos t  count ry .  I n  a s s o c i a t i o n  w i t h  e f f o r t s  t o  
f o r m a l i z e  t h e  hos t  coun t r y  agreement, D r .  Lag le r  v i s i t e d  f a c i l i t i e s  o f  the  
Na t i ona l  I n l and  F i s h e r i e s  I n s t i t u t e  (NIFI )  l oca ted  120 km from Bangkok. 
Twelve ponds a t  t h i s  l o c a t i o n  were reserved f o r  CRSP a c t i v i t i e s  and bas ic  
needs f o r  equipment and supp l i es  t o  suppor t  t he  CRSP p r o j e c t  were i d e n t i f i e d .  

The U,S, P r i n c i p a l  I n v e s t i g a t o r s  se l ec ted  D r .  Chang Kwei L i n  o f  the  
I n s t i t u t e  o f  Science and Technology, Great Lakes D i v i s i o n ,  U n i v e r s i t y  o f  
M ich igan  t o  serve as t h e  U.S. Research Assoc ia te  f o r  the  Thai land P ro j ec t .  
D r .  Bhukaswan named D r .  V i j a i  Sirsuwanatach as the  Host Country Research 
Assoc ia te .  The U.S. and Host Country Research Assoc ia tes j o i n e d  w i t h  o t h e r  
CRSP p a r t i c i p a n t s  on March 2-3 1983 i n  Davis,  C a l i f o r n i a  t o  develop a  s tandard-  
i zed  work p l a n  f o r  a  f i r s t  c y c l e  o f  pond dynamics s tud ies.  D r .  W i l l i a m  
Chang a l s o  a t tended t he  meet ing as a  t echn i ca l  r ep resen ta t i ve  o f  the  U n i v e r s i t y  
o f  Michigan. Mr .  Sirsuwanatach p a r t i c i p a t e d  i n  a  panel on exper imenta l  
des ign,  and D r .  Chang and D r .  L i n  a s s i s t e d  i n  t he  development o f  the  data 
management approach. 

Dr .  L i n  commenced res idency i n  Thai land i n  Ap r i  1 1983. Dur ing the  
remainder o f  t h e  r e p o r t i n g  per iod ,  D r ,  L i n  and M r .  Sirsuwanatach d i r e c t e d  
p repa ra t i ons  f o r  a  f i r s t  round o f  CRSP exper iments.  Twelve exper imenta l  
ponds, each measuring 8002m , were dra ined,  r epa i r ed  and r idded  o f  weeds. 
Depth gauges and sampl ing p l a t f o rms  were i n s t a l l e d .  Pond s o i l  samples were 
c o l l e c t e d  and sent  t o  the  Oregon S ta te  U n i v e r s i t y  Soi 1 Tes t i ng  Laboratory  f o r  
analyses, An i n i t i a l  s e t  o f  water  samples was c o l l e c t e d  and analyzed at. the  
Na t i ona l  In land  F i s h e r i e s  I n s t i t u t e .  I n  a d d i t i o n ,  the  i n v e s t i g a t o r s  secured 



and cleaned a 3,200 rn2 pond to be used for the product ion of ti lapia finger- 
lings. After liming and fertilizing the pond, 30,000 tilapia fry were 
introduced. It was estimated that the fingerlings would reach experimental 
size in rnid-Octobear 1983, at the onset of the local dry season. 



3. STAFF SUMMARY 

The Pond Dynamics/Aquaculture CRSP represents  the  j o i n t  e f f o r t s  o f  more 
than  40 p ro fess iona l s  and a number o f  suppor t  personnel, As shown i n  Table 1, 
f o u r  major f i e l d s  o f  s p e c i a l i z a t i o n  were represented du r i ng  the  r e p o r t i n g  
pe r i od :  Research Admin is t ra t ion ,  Limnology/Water Chemistry, F i s h e r i e s /  
Aquacul ture,  and Data Management. I t  should be noted t h a t  Ms. Michele 
Les 1 i e  o f  t he  Program Management O f f  i c e  and the U.S. and Host Country Research 
Assoc ia tes f o r  the  s i x  p r o j e c t s  were t he  o n l y  CRSP p a r t i c i p a n t s  employed on 
a f u l l - t i m e  basis.  Time commitments of  o t h e r  p ro fess iona l  p a r t i c i p a n t s  
v a r i e d  i n  accordance wi t h  program responsi  b i  1 i t  ies.  



Table 1 .  P ro fess iona l  s t a f f  summary. 

I n d i v i d u a l  CRSP Funct i o n  
F IELD(S)  OF SPECIALIZATION 

Loca t ion  o f  work1 
Research L i  mnology/ F i s h e r i e s  Data 
Admin. Water Q u a l i t y  Aquacu l tu re  Management 

D r .  
D r .  
D r .  

D r .  
D r .  
D r .  

D r .  
Ms. 

Ms. 

M r .  

EXECUTIVE COUNCIL 

A1 f r e d  M. Beeton Cha i rman 
Wal l  i s  H. C la rk ,  J r .  Member 
E. W.  She l l  Member 

TECHNICAL ADVISORY COMMITTEE 

Donald G a r l i n g  Member 
R.  Oneal Smitherman Member 
G. Tchobanoglous Member 

MANAGEMENT ENTITY 

James E. Lannan Program Manager 
Michele Lesl  i e  Ass i s tan t  Program 

Manager 
Anne Kapusc i nsk i  Graduate Research 

A s s i s t a n t  
W i l l i a m  R. M i l l i s o n  F i s c a l  O f f i c e r  

Ann Arbor ,  M I .  
Davis,  CA. 
Auburn, AL. 

East Lansing, M I .  
Auburn, AL. 
Davis ,  CA. 

Newport, OR. 
Newpor t , OR. 

Newport, OR. 

C o r v a l l i s ,  OR. 

l ~ e n o t e s  p r imary  work l o c a t  ion  and excludes hos t  coun t r y  s i t e  v i s i t s  and t r a v e l  f o r  a t tendance o f  meet ings. 



Table 1 .  Profess ional  s t a f f  summary (Continued). 

I n d i v i d u a l  CRSP Funct ion F I  ELD (s)  OF SPEC l AL l ZAT l ON 
Locat ion o f  work1 

Research L i mnol ogy/ F i she r ies  Data 
Admin. Water Q u a l i t y  Aquaculture Management 

HONDURAS - AUBURN UNIVERSITY PROJECT 

D r .  Ronald P. phelps2 U.S. P r i n c i p a l  
l n v e s t i g a t o r  

Ing. Mario Be r r i os  H.C. P r i n c i p a l  
l nvest  i g a t o r  

M r .  Bartholomew W. Green U.S. Research 
Assoc i a t e  

M r .  Hermes Alvarenga H.C. Research 
Associate 

D r .  Claude ~ o ~ d ~  Technical Advisor 
D r .  David ~ a ~ n e ~  Technical Advisor 
M r .  James  ust ton^ Technical Advisor 

INDONESIA - MICHIGAN STATE UNIVERSITY PROJECT 

D r .  Clarence D. McNabb U.S. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  Kusman Sumawidjaja H.C. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  B e t t e  Premo U. S. Research 
Associate 

M r .  Komar Sumantadinata H.C. Research 
Associate 

M r .  G. Jacobs Admin i s t ra t i ve  
Advisor 

Auburn, AL. 

Tegucigalpa, Honduras 

Comayagua, Honduras 

Comayagua, Honduras 

Auburn, AL. 
Auburn, AL. 
Auburn, AL. 

East Lansing, M I .  

Bogor, lndonesia 

Bogor, lndonesia 

Bogor, lndonesia 

l ~ e n o t e s  pr imary work l o c a t i o n  and excludes host  count ry  s i t e  v i s i t s  and t r a v e l  f o r  attendance o f  meetings. 
2 ~ e s e a r c h e r s  involved i n  two p r o j e c t s .  



Table 1 .  Profess ional  s t a f f  summary (cont inued).  
N 
t 

I n d i v i d u a l  CRSP Funct ion 
FIELD(S) OF SPECIALIZATION Locat ion of  work1 

Research L imno 1 ogy/ F isher ies  Data 
Admi n. Wat:er Qua1 i t y  Aquacul t u r e  Management 

PANAMA - AUBURN UNlVERSlTY PROJECT 

D r .  Ronald P. phelps2 U.S .  P r i n c i p a l  
l nvest i gator  

D r .  Richard P r e t t o  M. H.C. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  David Hughes U . S .  Research 
Associate 

M r .  Orlando Garcia H. C.  Research 
Associate 

D r .  Claude 6oyd2 Technical Advisor 
D r .  David 6ayne2 Technical Advisor 
M r .  James  ust ton^ Technical Advisor 

PHILIPPINES - UNIVERSITY OF HAWAII PROJECT 

D r .  P h i l i p  H e l f r i c h  U.S. Co-Principal 
Invest  i gator  

D r .  A r l o  W. Fast U.S. Co-Principal 
l n v e s t i g a t o r  

D r .  Jose A. Carreon H.C. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  James Woessner U. S. Research 
Assoc i a t e  

Auburn, AL. 

Santiago de Veraguas, 
Panama 

Aguadulce and Div isa,  
Panama 

Aguadulce and D iv i sa ,  
Panama 

Auburn, AL. 
Auburn, AL. 

Kaneohe, HI .  

Kaneohe, H I .  

Di l iman, Quezon C i t y ,  
The P h i l i p p i n e s  

Di l iman, Quezon Ci ty ,  
The P h i l i p p i n e s  

l ~ e n o t e s  pr imary work l o c a t  i on  and excludes host country  s i t e  v i s i t s  and t r a v e l  f o r  attendance o f  meetings. 
2 ~ e s e a r c h e r s  involved i n  two p r o j e c t s .  



Tab le  1 .  P ro fess i ona l  s t a f f  summary ( con t i nued ) .  

I n d i v i d u a l  CRSP Func t i on  
F I ELD ( s )  OF SPEC l AL I ZAT l ON 

Locat i o n  o f  work1 
Research Limnology/ F i s h e r i e s  Data 
Admin. Water Q u a l i t y  Aquacu l tu re  Management 

D r .  Romeo D. Fo r t es  H.C. Research 
Assoc ia te  

M r .  Gera ld  Akiyama Technica l  A s s i s t a n t  

RWANDA - OREGON STATE UNIVERSITY PROJECT 

D r .  ~ i c h a r d  A. Tubb U.S. Co-Pr inc ipa l  
l n v e s t i g a t o r  

D r .  Ca r l  E. Bond U.S. Co-Pr inc ipa l  
l n v e s t i g a t o r  

D r .  Valens Ndoreyaho H.C. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  Boyd Jay Hanson U. S.  Research 
Assoc ia te  

THAILAND - UNIVERSITY OF MICHIGAN PROJECT 

D r .  Ka r l  F. Lag le r  U.S. Co-Pr inc ipa l  
l n v e s t i g a t o r  

D r .  James D i ana U.S. Co-Pr inc ipa l  
l n v e s t i g a t o r  

D r .  Th i raphan  Bhukaswan H.C. P r i n c i p a l  
l n v e s t i g a t o r  

D r .  C .  Kwei L i n  U. S. Research 
Assoc ia te  

D i  1 iman, Quezon C i t y ,  
The P h i l i p p i n e s  

Kaneohe , HI . 

C o r v a l l i s ,  OR. 

C o r v a l l i s ,  OR. 

Bu ta re ,  Rwanda 

Bu ta re ,  Rwanda 

Ann Arbor ,  M I .  

Ann Arbor ,  M I .  

Bangkok, Tha i land  

Bangkok, Tha i land  

l ~ e n o t e s  p r ima ry  work l o c a t i o n  and excludes hos t  coun t r y  s i t e  v i s i t s  and t r a v e l  f o r  a t tendance o f  meet ings.  v1 N 



Table 1 .  P ro fess iona l  s t a f f  summary ( con t i nued ) .  

I n d i v i d u a l  CRSP Funct i on  
F I  ELD(S)  OF SPEC lAL l  ZATlON 

Locat i o n  o f  work1 
Research Limnology/ F i s h e r i e s  Data 
Admin. Water Q u a l i t y  Aquacu l tu re  Management 

D r .  V i  j a i  S i  rsuwanatach H. C. Research 
Assoc ia te  

D r .  W i l l  iam Chang Technica l  Advisor 
M r .  Nelson Navarre A d m i n i s t r a t i v e  

Adv i sor  

Bangkok Tha i land  

Ann Arbor ,  M I .  

l ~ e n o t e s  p r imary  work l o c a t i o n  and excludes hos t  coun t ry  s i t e  v i s i t s  and t r a v e l  f o r  at tendance o f  meetings. 



4. F  l NANC l AL STATEMENT 

Th i s  s e c t i o n  summarizes the  expend i tu re  o f  AID and non- federa l  funds 
f o r  CRSP p r o j e c t s  and program management. The i n f o rma t i on  used i n  comp i l i ng  
t h i s  unaudi ted f i n a n c i a l  statement i s  der i ved  from aud i t ed  q u a r t e r l y  r epo r t s  
p rov ided  t o  AID by t h e  Management E n t i t y  Research Account ing O f f i c e  and from 
annual r e p o r t s  p rov ided  by t he  P r i n c i p a l  I n v e s t i g a t o r s  o f  the  severa l  p ro j ec t s .  
These da ta  a r e  in tended t o  p rov i de  an overv iew o f  progress i n  implement ing 
the  CRSP r e l a t i v e  t o  budgeted amounts r e f l e c t e d  i n  the  CRSP Grant. 

The AID funds expended r e l a t i v e  t o  amounts budgeted f o r  va r i ous  program 
areas a r e  presented i n  Table  2. The expendi tures a r e  based upon i nvo i ces  
p a i d  by t h e  Management E n t i t y  f o r  cos t s  i ncu r red  du r i ng  the  r e p o r t i n g  per iod .  
The expend i tu res  should  be regarded as minimum es t imates  s i nce  i t  i s  l i k e l y  
t h a t  add i t i o n a  1 expenses were i n c u r r e d  du r i ng  the  r e p o r t i n g  pe r i od  which had 
n o t  been i nvo i ced  as o f  t h e  date o f  t h i s  r epo r t .  A d d i t i o n a l l y ,  s i nce  the  
r e p o r t i n g  p e r i o d  o f  t h i s  r e p o r t  i s  t h e  implementat ion p e r i o d  f o r  the  CRSP, 
t he  r a t e  o f  expend i t u re  o f  funds has been g rea te r  i n  the  f i n a l  q u a r t e r  o f  the  
r e p o r t i n g  p e r i o d  than i t  was i n  e a r l i e r  per iods.  

The c o n t r i b u t i o n  o f  non- federa l  funds by the  p a r t i c i p a t i n g  U.S. and hos t  
coun t r y  i n s t i t u t i o n s  r e l a t i v e  t o  AID funds expended a r e  presented i n  Table  3. 
These data i n d i c a t e  t h a t  t he  p a r t i c i p a t i n g  U.S. i n s t i t u t i o n s  have shared i n  
t he  c o s t  o f  t h e  CRSP i n  excess o f  g ran t  requirements.  The aggregate cost  
sha r i ng  o f  33% i s  conse rva t i ve  i n  t h a t  some f r a c t i o n  o f  the AID funds were 
expended f o r  cos t s  which would n o t  r e q u i r e  cos t  shar ing  i n  accordance w i t h  
Bl FAD p o l  i cy .  

Unaudi ted hos t  coun t r y  c o n t r i b u t i o n s  est imated by the P r i n c i p a l  I n v e s t i -  
ga to rs  o f  t h e  severa l  p r o j e c t s  a r e  a l s o  presented i n  Table  3. A l though hos t  
coun t r y  c o s t  sha r i ng  i s  n o t  requ i red ,  these data i n d i c a t e  a  s u b s t a n t i a l  
commitment by t h e  va r i ous  hos t  coun t r y  i n s t i t u t i o n s  t o  p a r t i c i p a t i o n  i n  the 
CRSP. 



Table 2. Summary o f  A I D  funds budgeted and expended f o r  CRSP p r o j e c t s  and 
management. 

Budgeted l Expend i t u res2  

Col l abo ra t  i v e  Research P ro jec ts  

Honduras - Auburn U n i v e r s i t y  

Indonesia - Michigan State Un ive rs i t y  

Panama - Auburn U n i v e r s i t y  

P h i l i p p i n e s  - U n i v e r s i t y  o f  Hawaii 

Rwanda - Oregon Sta te  U n i v e r s i t y  

Thai land - U n i v e r s i t y  o f  Michigan 

Sub-Tota 1 

Program Management 

Management O f f i c e  

Execut i ve Counc i 1 and 
Technical Advisory Committee 

Sub-Tota 1 

TOTAL 

l ~ r o m  CRSP Grant (Table B.  1 ) .  
l nvoices pa id  by Management Ent i t y  . 

3 ~ i c h i g a n  Sta te  U n i v e r s i t y  had no t  submitted invoices f o r  payment a t  date o f  
t h i s  repo r t .  



Table 3. Summary o f  AID, U.S. I n s t i t u t i o n ,  and Host Country c o n t r i b u t i o n s  t o  Co l l abo ra t i ve  Research Projects.  

P r o j e c t  
(a 1 (b 1 ( c  1 ( d l  ( e l  
AID U.S. I n s t i t u t i o n  Program Tota l  U.S. I n s t .  Cost Host Country 

~ o n t r i b u t  ion1 Con t r i bu t i on  (arb)  Sharing (%)  ~ o n t r i  bu t i on3  
(b t c x 100) 

Honduras - Auburn Univ. $ 63,743 $ 21,690 $ 85,433 2 5 $ 43,000 

Indonesia - Michigan Sta te  Univ. - 24,180 24,180 100 36,740 

Panama - Auburn Univ. 51,347 23,297 74,644 3 1 75,000 

P h i l i p p i n e s  - Univ. o f  Hawaii 40,467 32,394 72,861 4 4 30,000 

Rwanda - Oregon Sta te  Univ. 82,549 22,604 105,153 2 1 81,541 

Thai land - Univ. o f  Michigan 44,030 13,932 57,962 2 4 77,800 

TOTALS $282,136 $1 38,097 $420,233 332 $344,081 

l ~ r o m  Table 2. 
2 ~ h i  s f i g u r e  must equal o r  exceed 25%. 
3 ~ s t i m a t e s  prov ided by p r o j e c t  P r i n c i p a l  I nves t i ga to rs .  




