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Second D r a f t  7 / 1 6 / 8 0  

PART I SUZMARY AND RECOSDLENDATION 

A .  RECO~i?iENDATION 

I t  is  recommended t h a t  a  $2 ,100 ,000  p r o j e c t  be approved  f o r  a  5-year  p e r i o d  

t o  t r a n s f e r  e x i s t i n g  a q u a c u l t u r e  t e c h n o l o g y  a v a i l a b l e  a t  Auburn U n i v e r s i t y  t o  

LDCs. The p r o j e c t  w i l l  f a c i l i t a t e  t h e  c o n t i n u i t y  of t h e  U n i v e r s i t y ' s  e d u c a t i o n  

program f o r  LDC s t u d e n t s  i n  a q u a c u l t u r e  and w i l l  make t e c h n i c a l  a s s i s t a n c e  

a v a i l a b l e  t o  USAID m i s s i o n s  and h o s t  government i n s t i t u t i o n s  f o r  f i s h e r i e s  ou t -  

r e a c h  programs.  A C o o p e r a t i v e  Agreement mode is  p roposed .  The p r o j e c t  would b e  

i n i t i a l l y  funded a t  r a t e s  of $200,000 f o r  t h e  l a s t  2  q u a r t e r s  of FY81 and 

$450 ,000  f o r  FY82. Funding  l e v e l s  f o r  FY83, FY84, and FY85 w i l l  b e  $450,000,  
-~,.-- %- - .. . - . *- 

$500,000 and $500 ,000  r e s p e c t i v e l y .  

B .  SUMMARY DESCRIPTION 

The p r o j e c t  w i l l  i n s u r e  t h e  c o n t i n u a t i o n  of  a  h i g h  q u a l i t y  u n i v e r s i t y  edu- 

c a t i o n a l  program o r i e n t e d  toward t h e  a p p l i c a t i o n  of a q u a c u l t u r e  i n  LDCs. It 

would make t h i s  program a v a i l a b l e  t o  g r a d u a t e  and s p e c i a l  s t u d e n t s  and o t h e r  

p a r t i c i p a n t s  from LDCs, and would p r o v i d e  f o r  t h e  u t i l i z a t i o n  of c a p a b i l i t i e s  

deve loped  a t  Auburn f o r  t r a n s f e r r i n g  e x i s t i n g  a q u a c u l t u r e  t e c h n o l o g y .  

The graduate educational programs for LDC students will be provided core 

s u p p o r t  t o  e n a b l e  c o n t i n u a t i o n  of  s p e c i a l i z e d  r e s e a r c h ,  academic  and p r a c t i c a l  

t r a i n i n g  programs a t  Auburn. The p r o j e c t  w i l l  m a i n t a i n  p o s i t i o n s  f o r  a t  l e a s t  

35 LDC g r a d u a t e  s t u d e n t s  a t  Auburn. A h i g h  l e v e l  of  f a c u l t y  involvement  i n  grad-  -_ 
u a t e  s t u d e n t  e d u c a t i o n  w i l l  be m a i n t a i n e d  and a d e q u a t e  r e s e a r c h  ponds ,  equipment  

and r e l a t e d  f a c i l i t i e s  w i l l  be made a v a i l a b l e  f o r  LDC s t u d e n t s .  S p e c i a l  t r a i n -  

i n g  f o r  LDC s t u d e n t s  w i l l  be a r r a n g e d  between q u a r t e r s  and d u r i n g  v a c a t i o n s  

t o  p r o v i d e  o p p o r t u n i t i e s  f o r  t h e s e  s t u d e n t s  t o  o b s e r v e  and s t u d y  e l e m e n t s  of 

a q u a c u l t u r e  programs i n  o t h e r  r e g i o n s  which w i l l  complement t h e i r  t r a i n i n g  a t  
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Auburn. O p p o r t u n i t i e s  w i l l  be p rov ided  f o r  i n t e r n a t i o n a l  p a r t i c i p a n t s  t o  r e c e i v e  

t h e  s p e c i f i c  academic o r  a p p l i e d  t r a i n i n g  program t h a t  w i l l  b e s t  s e r v e  t h e i r  

needs  i n  t h e i r  home c o u n t r i e s .  S h o r t  c o u r s e s  of  an a p p l i e d  n a t u r e ,  i n c l u d i n g  

p r a c t i c a l  i n s t r u c t  i on  and e x p e r i e n c e  w i t h  f i s h  f a rming  o p e r a t  i o n s ,  w i l l  be 

o f f e r e d  b o t h  i n  t h e  US and i n  LDCs. Working manuals  i n  s e l e c t e d  a r e a s  of aqua- 

c u l t u r e  w i l l  be p r e p a r e d  f o r  us? i n  LDCs and a  q u a r t e r l y  i n f o r n a t i o n  l e t t e r  w i l l  

be p u b l i s h e d  and d i s t r i b u t e d  a s  an e x t e n s i o n  t o o l .  These a c t i v i t i e s  w i l l  be sup- 

p o r t e d  by A I D  f i n a n c e d  i n p u t s  o f  40  pe r son -mon ths  of  s e n i o r  p r o f e s s i o n a l  s t a f f  

t ime  and 36 person-months of g r a d u a t e  o r  r e s e a r c h  a s s i s t a n t  t ime p e r  y e a r ,  a s  

w e l l  a s  a d m i n i s t r a t i v e ,  l i b r a r y ,  p u b l i c a t i o n  and t r a v e l  c o s t s .  

I n  a d d i t i o n  t o  t h e  program o u t l i n e d  above ,  a  t e c h n i c a l  a d v i s o r y  s e r v i c e  
%.\ 

w i l l  be funded unde r  t h e  p r o j e c t  c o n s i s t i n g  o f  8  person-months i n  FY 1981 and 16 

person-months i n  FY 1982 and each  y e a r  of p r o j e c t  imp lemen ta t ion  t h e r e a f t e r .  

T h i s  w i l l  f a c i l  i t  i a t e  e f f e c t i v e  and r a p i d  r e s p o n s e s  t o  h i i s s i o n  and Reg iona l  

Bureau r e q u e s t s .  S h o r t  c o u r s e s  i n  v a r i o u s  s u b j e c t  m a t t e r  a r e a s  of a q u a c u l t u r e ,  

t e c h n i c a l  s e r v i c e s  i n  c o n d u c t i n g  s u r v e y s ,  a s s e s s i n g  p o t e n t i a l  f o r  a q u a c u l t u r e ,  

p r o j e c t  p l a n n i n g  a c t i v i t i e s  and program e v a l u a t i o n  w i l l  be i n c l u d e d  i n  t h e  s e r -  

v i c e s  component of  t h i s  C o o p e r a t i v e  Agreement .  These  a c t i v i t i e s  a r e  a  l o g i c a l  

follow-on to the grant funded capability building which AID supported at Auburn 

U n i v e r s i t y  d u r i n g  t h e  p a s t  11 y e a r s .  Through Auburn ' s  e x p e r i e n c e  and c u r r e n t  

on-going  a c t i v i t i e s ,  many of  t h e  c o s t s  a s s o c i a t e d  w i t h  t h e s e  a c t i v i t i e s  can  be 

a c c u r a t e l y  e s t i m a t e d .  

I t  is  e x p e c t e d  t h a t  c o r e  s u p p o r t  f o r  t h i s  p r o j e c t  w i l l  be r e q u i r e d  on a  

long-term b a s i s  wh ich ,  i t  is  b e l i e v e d ,  can  b e s t  be p rov ided  under  t h e  Coopera- 

t i v e  Agreement mechanism. The Adv i so ry  S e r v i c e s  A c t i v i t y ,  f o r m e r l y  funded under  

C o n t r a c t  AID/DSAN-C-OO~~ w i l l  be a l l owed  t o  t e r m i n a t e  a l o n g  w i t h  Gran t  

AID/DSAN-G-0039 on A p r i l  30 ,  1981.  S u b s e q u e n t l y ,  t h e  C o o p e r a t i v e  Agreement ,  
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with  components f o r  merging suppor t  under the  two former funding agreements ,  

w i l l  be implemented May 1, 1981, a s  a  s i n g l e  funding e n t i t y .  

PART 11 PROJECT BACKGROUND AND DETAILED DESCRIPTION 

A .  BACKGROUND 

Aquat ic  food p roduc t ion  d i f f e r s  from t h a t  of o t h e r  commodities i n  t h a t  a  

m a j o r i t y  of the  t o t a l  supply  p r e s e n t l y  comes from wi ld  s t o c k s .  The r e a l i z a t i o n  

of  t h e  p o t e n t i a l  c o n t r i b u t i o n  of a q u a c u l t u r e  t o  t o t a l  s u p p l i e s  of f i s h  and o t h e r  

a q u a t i c  foods  i s  j u s t  beg inn ing  t o  m a t e r i a l i z e .  Aquacul ture  product  i o n ,  which 

p r e s e n t l y  p rov ides  about  10% of t h e  world supply of a q u a t i c  food,  i n c r e a s e d  from 

one m i l l i o n  m e t r i c  tons  i n  1966 t o  6 . 1  m i l l i o n  tons  i n  1975. Aquacul ture  devel-  

opment p l a n s  prepared by 34 deve lop ing  c o u n t r i e s  i n  A f r i c a ,  Asia and L a t i n  h e r -  

i c a  p l u s  p roduc t ion  i n c r e a s e s  occur ing  i n  o t h e r  c o u n t r i e s  a r e  expected t o  r e s u l t  

i n  a  t o t a l  p roduc t ion  o f  12 m i l l i o n  t o n s  by the  end o f  1985. Exper t s  ag ree  t h a t  

p o t e n t i a l  f o r  much g r e a t e r  p roduc t ion  e x i s t s ,  and t h a t  a q u a c u l t u r e  can be com- 

plementary t o  t r a d i t i o n a l  a g r i c u l t u r e  by u t i l i z i n g  land r e s o u r c e s  of low v a l u e ,  

water  r e s o u r c e s  s t o r e d  f o r  i r r i g a t i o n ,  power, o r  f lood  c o n t r o l ,  and a g r i c u l t u r a l  

l a b o r  whose r e g u l a r  employment i s  s e a s o n a l .  

Basic  technology f o r  l abor  i n t e n s i v e  a q u a c u l t u r e  p roduc t ion  a l r e a d y  e x i s t s .  

Th i s  technology h a s  been used s u c c e s s f u l l y  i n  a v a r i e t y  of c i r c u m s t a n c e s .  The 

e f f i c i e n c y  of f i s h  p roduc t ion  i n  ponds makes a q u a c u l t u r e  w e l l  s u i t e d  f o r  use i n  

LDCs, and t h e  u t i l i z a t i o n  of o r g a n i c  was tes  a s  f e r t i l i z e r s  and a g r i c u l t u r a l  by- 

p roduc t s  a s  supplementa l  f eeds  g r e a t l y  reduces  t h e  c o s t s  of i n p u t s .  Energy 

requ i rements  f o r  such systems a r e  r e l a t i v e l y  low and t h e  f i n a n c i a l  r a t e s  of  

r e t u r n  a r e  g e n e r a l l y  a t t r a c t i v e .  These c h a r a c t e r i s t i c s  make a q u a c u l t u r e  w e l l  

s u i t e d  f o r  deve lop ing  c o u n t r i e s .  The key needs f o r  u t i l i z i n g  t h i s  technology 

i n  LDCs a r e  e d u c a t i o n ,  i n f o r m a t i o n  exchange,  e x t e n s i o n ,  demons t ra t ion  and admin- 

i s t r a t i v e  c a p a b i l i t i e s  t o  o r g a n i z e  and c a r r y  o u t  programs which invo lve  t h e s e  



functions. The proposed Cooperative Agreement addresses these problem areas 

with respect to the transfer of technology required to promote increased produc- 

tion of fish through aquaculture. 

To accomplish this technology transfer AID will utilize the specialized 

capabilities in aquaculture which have been developed at Auburn University 

during 11 years of 211(d) and other grant assistance. It is proposed that AID 

provide long-term core support to maintain and promote agency access to these 

capabilities. With AID grant support Auburn has already been involved in a num- 

ber of technology transfer projects. Although these activities have frequently 

involved contract support from USAID missions, they have been dependent upon the 

training, research and extension capabilities developed under the 211(d) grant. 

Outstanding examples of technology transfer are referred to under Part 111, 

Project Analysis. 

The International Center for Aquaculture at Auburn in 1980 had 95 graduate 

students enrolled in the fisheries curriculum of which 35 were of foreign 

nationality. In addition 18 foreign nationals were enrolled in the 4-month 

intensive aquaculture training program. The majority of foreign graduate 

students are sponsored by various international organizations, including FAO, 

USAIDs, World Bank, Rockefeller Foundation and IDRC (~anada). Other 

international students are sponsored by research organizations of their home 

country, i.e. MARDI (Malaysia), KISR (Kuwait) and INDERENA (Colombia). US 

universities and consortia, MUCIA  isco cons in), SECID (Southeastern Consortium 

for International ~evelo~ment) and Kansas State University, financially support 

several of Auburn's international students. 

Auburn has joined the Latin American Scholarship Program (LASPAU) in spon- 

soring graduate students drawn from staffs of Latin American universities. In 

1980 three LASPAU students (one each from Venezuela, Peru and Colombia) were 
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enrolled in the fisheries graduate program, with tuition paid by Auburn's fish- 

eries department. 

Auburn personnel have assisted in long-term aquaculture development 

projects in the Philippines, Jamaica, Indonesia, Honduras, Colombia, Brazil, El 

Salvador, Panama and Nigeria. Auburn staff have contributed a total of 65 

person-years of long-term advisory services to those projects. From September 

1978 to June 1980, Auburn staff members responded to 66 requests for short-term 

assistance and provided 840 man-days of services to 33 LDC and middle income 

countries. A list of short-term services provided by Auburn's International 

Center in 1979-80 is attached to this paper. 

The significant contribution of Auburn to LDC aquacultural development has 

been possible because of the core support provided through previous AID grant 

funding. Without this form of support an extremely heavy financial burden would 

be placed on Auburn University, as a large proportion of the staff is involved 

with international aquacultural development. Core support from AID, supplemental 

to that provided by the State of Alabama, is needed to maintain existing capa- 

bilities and to fully utilize the expertise developed for foreign assistance. 

An AID review team carried out a review of the Auburn project February . 
11-13, 1980. This review team was complimentary regarding Auburn's overall 

performance and pointed to the need for long-term core support to provide for 
L. 

effective utilization of the expertise developed. 

The Cooperative Agreement will extend over a 5-year period; however, it is 

anticipated that the need for core support to maintain and utilize Auburn's 

capabilities will continue beyond the present 5-year proposal. Some state and 

federal funds are available to support Auburn University in its work related to 

the US aquaculture and sport fisheries industries, but for the most part these 



services are not available for development assistance to LDCs, nor should that 

be expected. 

B. DETAILED DESCRIPTION 

1. Introduction 

The Cooperative Agreement is contemplated to be an extension of the assis- 

tance which AID has provided for the development and maintenance of the Interna- 

tional Center for Aquaculture (IcA) at Auburn University over the past 11 years. 
* 

, From June 1970 until Yay 1978 financial assistance was provided by means of the 

211(d) mode, Grant AIDIDSB-2780. When it was realized that it would not be pos- 

, sible to sustain Auburn's international response capability without continued 
I ' 

: 

4- 8 
AID contribution to the core budget of the ICA, it was first proposed to extend 

, * 

the AID support by means of an additional 211(d) grant. This, however, was con- 

:. , 

sidered to be inappropriate by the Office of the AID General Counsel, the reason 
i. 
! 'w- 
: being that the 211(d) mode was for developing a foreign assistance capability, 

; . not for core support. It was pointed out that at. Auburn University such a 

response capability already existed. The counselors also questioned the pro- 

priety of providing technical assistance to LDCs under an AID grant. For those 

reasons two separate projects were approved in 1980 for continuing support of 

the program at Auburn University. These were grant AID/DSXU-G-0039, which pro- 

vides core funding for the education and outreach activities of the IC.4 on the 

Auburn campus, and Contract AIDIDSAN-C-0053, under which technical assistance is 

made available to LDCs at the request of the USAID missions. Since 1978, the 

Cooperative Agreement has been made use of under similar circumstances to com- 

bine core support and short-term technical assistance to LDCs. The Cooperative 

Agreement, then, is the mode that we recommend when the present projects termin- 

ate on April 30, 1981. 



2. Project Design Summary: Logical Framework. 



3 .  S e c t o r  Goal  

The s e c t o r  g o a l  i s  i n c r e a s e d  p r o d u c t i o n  of h i g h  p r o t e i n  food i n  LDCs 

t h r o u g h  t h e  fa rming  of  f i s h  and t h e  c o n t r o l l e d  s t o c k i n g  of i n l a n d  w a t e r  b o d i e s .  

The s u c c e s s  of  a q u a c u l t u r e  programs i n  p roduc ing  a n  economic s o u r c e  o f  

an ima l  p r o t e i n  t h rough  pond c u l t u r e  has  a l r e a d y  been  d e m o n s t r a t e d  i n  a  number of 

LDCs and a s  a  consequence  i n t e r e s t  i n  f i s h  f a n n i n g  has  s t e a d i l y  i n c r e a s e d .  Tha t  

t h e r e  is  a need f o r  s h o r t -  and long- te rm t e c h n i c a l  s e r v i c e s  i n  t h i s  f i e l d  is  

e v i d e n c e d  by t h e  l a r g e  demand f o r  Auburn ' s  s e r v i c e s  a t  M i s s i o n  r e q u e s t .  Auburn 

a q u a c u l t u r e  t e c h n i c i a n s  have been p r o v i d e d  under  s even  USAID Niss i o n  and t h r e e  

h o s t - c o u n t r y  c o n t r a c t s ,  c o m p r i s i n g  a  t o t a l  o f  6 5  pe r son -yea r s  of  l o n g - t e r n  

a d v i s o r y  s e t v i c e s .  S h o r t - t e r m  t e c h n i c a l  s e r v i c e s  were p r o v i d e d  by 62 i n d i v i d u a l  

I C A  s t a f f  who c o n t r i b u t e d  a  t o t a l  o f  6 , 0 2 5  person-days  of  o v e r s e a s  work i n  which 

343 c o u n t r y  v i s i t s  were made i n  72 d i f f e r e n t  c o u n t r i e s  d u r i n g  t h e  p e r i o d  

1967-1980. The re  is  e v e r y  r e a s o n  t o  assume,  a s  a  r e s u l t  o f  c o n t i n u e d  o u t r e a c h  

made p o s s i b l e  w i t h  A I D / W  c e n t r a l  f u n d i n g ,  t h a t  f i s h  f a rming  can  become a  

p r o f i t a b l e  e n t e r p r i s e  f o r  l a r g e  numbers of  s m a l l  f a r m e r s  i n  many LDCs. 

4 .  P r o j e c t  Pu rpose  

A I D ' S  c o n t i n u e d  s u p p o r t  o f  t h e  c o r e  budget  of t h e  I n t e r n a t i o n a l  C e n t e r  f o r  

Aquaculture is expected to maintain the facility which has been developed at 

Auburn o v e r  t h e  p a s t  11 y e a r s .  The p r o j e c t  pu rpose  is t o  u t i l i z e  t h i s  f a c i l i t y  

t o  c o n t i n u e  s t r o n g  e d u c a t i o n a l  programs i n  a q u a c u l t u r e  f o r  s t u d e n t s  from LDCs, 

t o  more e f f e c t i v e l y  u t i l i z e  t h e  c a p a b i l i t i e s  a v a i l a b l e  a t  Auburn i n  programs 

which w i l l  b a c k s t o p  a q u a c u l  t u r a l  deve lopment  i n  t h e  LDCs and t o  p r o v i d e  t ech -  

n i c a l  a s s i s t a n c e  a t  t h e  r e q u e s t  o f  A I D  M i s s i o n s  and h o s t  c o u n t r y  governments .  

The s t r o n g  i n £  l u e n c e  which Auburn U n i v e r s i t y  h a s  e x e r t e d  i n  t h e  developmeflt  

o f  a q u a c u l t u r e  i n  LDCs i s  t o  a  g r e a t  e x t e n t  t h e  r e s u l t  o f  t h e  s t u d e n t s  i t  h a s  

t r a i n e d .  I t  i s  no tewor thy  how many have  r e t u r n e d  t o  t h e i r  home c o u n t r i e s  t o  
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occupy key p o s i t i o n s  i n  t h e i r  a g r i c u l t u r a l  and f i s h e r i e s  d e p a r t m e n t s .  The t r a i n -  

i ng  is o r i e n t e d  towards  t r o p i c a l  a q u a c u l t u r e .  The t e a c h i n g  s t a f f  ha s  had many 

y e a r s  of  e x p e r i e n c e  working  i n  LDCs and t h i s  h a s  c r e a t e d  a n  i n t i m a c y  be tween t h e  

f o r e i g n  s t u d e n t  body and t h e  f a c u l t y  which is u n i q u e .  Due t o  t h e  u n u s u a l l y  h i g h  

number o f  p r o f e s s i o n a l  s t a f f  which have p a r t i c i p a t e d  i n  i n t e r n a t i o n a l  deve lop -  

ment programs t i e s  a r e  formed w i t h  t h e  f o r e i g n  s t u d e n t s  which remain long  a f t e r  

t h e  s t u d e n t s  have  r e t u r n e d  t o  t h e i r  home c o u n t r i e s .  Auburn h a s  been e f f e c t i v e  

i n  d rawing  on t h e s e  t i e s  t o  e s t a b l i s h  a  ne twork  f o r  implement ing  a q u a c u l t u r e  

a c t i v i t i e s  i n  t h e  LDCs. The ne twork  a d a p t s  t h e  u t i l i z a t i o n  of a p p r o p r i a t e  t ech -  

n o l o g i e s  d e v e l o p e d  i n  t h e  US by t h e  u n i v e r s i t y  community and s t a t e  and f e d e r a l  

a g e n c i e s .  T h i s  Auburn ne twork  a l s o  p r o v i d e s  an  i n s t i t u t i o n a l  s e t - u p  f o r  a  pos t -  

c o n s u l  t a t  i on  " fo l low- th rough"  and i n f o r m a t  i on  exchange .  F i n a l l y  by making u s e  

o f  i t s  ne twork  c o n t a c t s  t h e  Auburn s t a f f  h a s  been a b l e  t o  a c h i e v e ,  d u r i n g  s h o r t  

p e r i o d s  o f  c o n s u l t a t i o n ,  p r o j e c t  s u c c e s s  t h a t  would r e q u i r s  n o s t  c o n t r a c t o r s  

c o n s i d e r a b l e  t ime  t o  a c h i e v e .  

5 .  P r o j e c t  i n p u t s  

The c o s t  of  t h i s  a c t i v i t y  o v e r  a  5-year p e r i o d  w i l l  be a p p r o x i m a t e l y  

$2 ,100 ,000 .  A s  t h e  p r o j e c t  i s  s c h e d u l e d  t o  s t a r t  on May 1, 1981,  an  i n i t i a l  

f u n d i n g  o f  $200,000 is a n t i c i p a t e d  f o r  t h e  r e m a i n i n g  5 months i n  FY 1981. There-  

a f t e r  a n n u a l  i n c r e m e n t s  of $450,000 f o r  FY 1982 and FY83 and $500,000 f o r  FY84 

and FY85 a r e  p r o p o s e d .  In-depth  p r o j e c t  r ev i ews  w i l l  be s c h e d u l e d  on t h e  second 

and f o u r t h  a n n i v e r s a r i e s  of  p r o j e c t  implementa t  i o n .  The r ev i ews  wi 11 s e r v e  two 

f u n c t i o n s :  f i r s t  a s  a  v e h i c l e  t h rough  which t o  a u d i t  t h e  r a t e  of  p r o j e c t  expen- 

d i t u r e s ;  and second ,  t o  c o n s i d e r  any i n t e r n a l  a d j u s t m e n t s  t h a t  shou ld  be made i n  

t h e  p r o j e c t  o p e r a t i o n s .  A t  t h e  f o u r t h  y e a r  e v a l u a t i o n  i t  w i l l  a l s o  be d e t e r m i n e d  

i f  a d e q u a t e  d e v e l o p m e n t a l  b e n e f i t  h a s  been  d e r i v e d  from t h e  A I D  f u n d i n g  s u p p o r t  

t o  m e r i t  e x t e n s i o n  o f  t h e  C o o p e r a t i v e  Agreement beyond t h e  f i f t h  y e a r .  
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I n p u t s  of a  s p e c i f i c  n a t u r e  f o r  c o r e  suppor t  w i l l  be: 

( a )  40 person-months of p r o f e s s i o n a l  time per yea r  f o r  maintsnance and 

e x e c u t i o n  of g radua te  c o u r s e s  and f o r  a d d i t i o n a l  time r e q u i r e d  t o  

s u p e r v i s e  LDC g r a d u a t e  s t u d e n t  s t u d i e s  and r e s e a r c h .  

( b )  36 person-months of g radua te  s t u d e n t  a s s i s t a n t s h i p s ,  and g radua te  s t u -  

den t  t e a c h i n g  and r e s e a r c h  per  y e a r .  

( c )  a d m i n i s t r a t i v e ,  s e c r e t a r i a l  and communications c o s t s  and equipment and 

s u p p l i e s  a s  r e q u i r e d  t o  accomplish o b j e c t i v e s .  

( d l  t r a v e l  suppor t  f o r  p r o f e s s i o n a l  s t a f f  t o  s tudy  r e l e v a n t  LDC problems 

and t r a i n i n g  needs and t o  p a r t i c i p a t e  i n  m e t i n g s  and confe rences  

which h e l p  t o  m a i n t a i n  communication l i n k s  and p r o f e s s i o n a l  competence 

n e c e s s a r y  t o  t h i s  program. 

( e l  s p e c i a l  l i b r a r y  a c q u i s i t i o n s  r e q u i r e d  t o  keep a b r e a s t  of i n t e r n a t i o n a l  

l i t e r a t u r e  in  the  f i e l d .  

( £ 1  c o s t s  of p r i n t i n g  and d i s t r i b u t i o n  of the  . information l s t t e r ,  r e p o r t s ,  

t e c h n i c a l  manuals and o t h e r  p u b l i c a t i o n s .  

I n p u t s  of a  s p e c i f i c  n a t u r e  t o  a d v i s o r y  s e r v i c e s  w i l l  be:  

( a )  r e l e a s e  time f o r  p r o f e s s i o n a l  s t a f f  t o  p rov ide  a d v i s o r y  s e r v i c e s ,  con- 

duc t  s h o r t  c o u r s e s ,  e v a l u a t e  p a s t  programs, and provide  t e c h n i c a l  

i n p u t s  a s  r eques ted  by A I D  Regional  Bureaus and ? f i s s i o n s :  3-pm i n  FY 

81 ,  16-pm each i n  FY82 and FY83 and 16-pm each i n  FY84 and FY85. 

( b )  t r a v e l  c o s t s  f o r  s e r v i c e s  i n  f a )  above a r e  e s t i m a t e d  a s  fo l lows :  8  

t r i p s  i n  FY81, 16 i n  FY82 and FY83, and 18 i n  FY84 and FY85. 

( c )  a d m i n i s t r a t i v e  c o s t s  r e l a t e d  t o  s h o r t  c o u r s e s  i n  LDCs and o t h e r  adv i -  

s o r y  s e r v i c e s .  



6 .  P r o j e c t  O u t p u t s  

Up t o  35 LDC g r a d u a t e  s t u d e n t s  w i l l  be e n r o l l e d  i n  formal  c o u r s e s  i n  

a q u a c u l t u r e  and f i s h e r i e s  a t  Auburn each  y e a r  and p r e p a r e d  f o r  l e a d e r s h i p  r o l e s  

a s  t e a c h e r s ,  r e s e a r c h e r s  o r  a d m i n i s t r a t o r s  i n  LDCs . I n d i v i d u a l  f a r m e r s ,  

e x t e n s i o n  p e r s o n n e l ,  and a q u a c u l t u r e  worke r s  w i l l  r e c i e v e  p r a c t i c a l  t r a i n i n g  i n  

a q u a c u l t u r e  t h rough  s h o r t - c o u r s e s  o r  e x t e n s i o n  programs.  T e c h n i c a l  a s s i s t a n c e  

w i l l  be p rov ided  t o  LDC government  and m i s s i o n  p e r s o n n e l  a s  w e l l  a s  t o  f i s h  

f a r m e r s  a s  a  p a r t  o f  t h e  t echno logy  t r a n s f e r  p r o c e s s .  A d e v e l o p i n g  

i n t e r n a t i o n a l  ne twork  of u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t i o n s ,  and a g e n c i e s  

work ing  t o g e t h e r  i n  t h e  f i e l d  of a q u a c u l t u r e  w i l l  be s t r e n g t h e n e d  th rough  

p r o j e c t  a c t i v i t i e s .  S p e c i f i c  i d e n t i f i a b l e  o u t p u t s  w i l l  b e :  

( a )  B a s i c  e d u c a t i o n a l  program. A s t r o n g  g r a d u a t e  e d u c a t i o n a l  program w i l l  

b e  m a i n t a i n e d  a t  Auburn w i t h  o r i e n t a t i o n  toward a p p l i c a t i o n  of aqua- 

c u l t u r e  i n  t h e  LDCs. P o s i t i o n s  f o r  up t o  35 g r a d u a t e  s t u d e n t s  from 

LDCs w i l l  be m a i n t a i n e d  each  y e a r .  

( b )  S p e c i a l  t r a i n i n g  and g r a d u a t e  s t u d e n t  a s s i s t a n t s h i p s .  S p e c i a l  t r a i n i n g  

f o r  f o r e i g n  s t u d e n t s ,  i n c l u d i n g  v i s i t s  t o  f i s h  fa rms  and o t h e r  

f i ' s h e r i e s  i n s t i t u t i o n s ,  w i l l  be p rov ided  between q u a r t e r s  and d u r i n g  

h o l i d a y s  t o  b roaden  t h e i r  e x p e r i e n c e  and knowledge i n  a q u a c u l t u r s .  

Each y e a r  s e l e c t e d  g r a d u a t e  s t u d e n t s  from LDCs w i l l  be awarded 

a s s i s t a n t s h i p s  which w i l l  e n a b l e  them t o  comple t e  academic r e s e a r c h  

and t h e s i s  programs t h a t  c o n s t i t u t e  i m p o r t a n t  p a r t s  of t h e i r  

e d u c a t i o n .  

( c )  S h o r t - c o u r s e s .  A 4-month i n t e n s i v e  a q u a c u l t u r e  t r a i n i n g  program w i l l  

be o f f e r e d  a n n u a l l y  f o r  LDC p a r t i c i p a n t s .  T h i s  t r a i n i n g  w i l l  i n c l u d e  

p r a c t i c a l  e x p e r i e n c e  and i n s t r u c t i o n  i n  t h e  most i m p o r t a n t  a s p e c t s  of 

a q u a c u l t u r e  i n c l u d i n g  pond c o n s t r u c t i o n ,  h a t c h e r y  management, f i s h  
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production, pond management, nutrition, disease control, water quality 

and product processing. 

(d) Publications and manuals. Each year two working manuals for use in 

LDCs will be prepared on topics such as aquaculture research, hatchery 

management, and extension methods. A quarterly information letter 

will be published and distributed to former students and to other 

interested persons. A variety of reports will be published describing 

the progress made in the development of aquaculture by Auburn person- 

nel working in LDCs. Initially all publications will be in English 

and will be written for research biologists, extension leaders, stu- 

dents and instructors. Translations to Spanish, French and other 

languages will be made as appropriate, especially of materials used by 

extension workers. 

(el Short-courses and seminars in LDCs. As part of the continuing educa- 

t ion program, Auburn will provide short-courses and seminars to fish 

farmers and to university and government personnel on applied aspects 

of aquaculture and inland fisheries. Under this project one course 

will be presented in a LDC in FY 1981, two in FY 1982, and at least 

two each year t h e r e a f t e r .  Among the proposed s i t e s  for these i n i t i a l  

short-courses are Colombia, Egypt, El Salvador, Guatemala, Indonesia, 

Jamaica, Philippines, Thailand and selected countries of West Africa. 

Final site selection will be made on the basis of interest and needs 

of the host-country fisheries department or agencies. 

(£1 Evaluations of LDC aquaculture development programs and short-term 

advisory services in LDCs will be funded under this program which will 

allow Auburn to respond to requests from USAID Missions or the 



R e g i o n a l  Bureaus  f o r  t e c h n i c a l  a s s i s t a n c e  i n  a q u a c u l t u r e  and i n l a n d  

f i s h e r i e s .  

PART 111 PROJECT ANALYSIS 

A .  TECHNICAL ANALYSIS 

For  many y e a r s  i t  h a s  been p o p u l a r  t o  n o t e  t h e  p o t e n t i a l  o f  a q u a c u l t u r e  t o  

p r o v i d e  food i n  d e v e l o p i n g  c o u n t r i e s .  Advantages  of a q u a c u l t u r e  i n  t h e  pro- 

d u c t i o n  o f  food  w i t h  u n d e r u t i l i z e d  l a b o r  and land  r e s o u r c e s ,  w i t h  w a s t e  p r o d u c t s  

a s  f i s h  food ,  and w i t h  w a t e r  b e i n g  s t o r e d  f o r  o t h e r  u s e s  have  been emphas ized .  

I t  is  now p o s s i b l e  t o  p o i n t  t o  s u b s t a n t i a l  p r o d u c t i o n  of h i g h  q u a l i t y  p r o t e i n  

f rom a q u a c u l t u r e  and t o  a  s e r i e s  of examples of e c o n o m i c a l l y  v i a b l e ,  e f f i c i e n t ,  
. . 

and p r a c t i c a l  f i s h  p r o d u c t  i on  sys t ems  o p e r a t i n g  i n  d e v e l o p i n g  c o u n t r i e s .  
I 

? , ) L  
' ,< I k a i n l a n d  China  is  t h e  l e a d e r  i n  b o t h  a q u a c u l t u r a l  p r o d u c t i o n  and i n  t h e  

.>+. '' . , ; " 
* . ' (  E : , ,  

; 7- 
! $  r e c y c l i n g  o f  w a s t e s  through a q u a c u l t u r e .  M u l t i p l e  u s e s  of w a t e r  and t h e  u s e  o f  

. : '  .. , * 
, . v  

m u l t i s p e c i e s ,  e c o l o g i c a l l y  b a l a n c e d  sys t ems  w i t h  e f f i c i e n t ,  h e r b i v o r o u s  f i s h e s  
i 

a r e  w i d e s p r e a d .  A r e c e n t  FA0 s t u d y  team obse rved  a  ma jo r  commitment t o  t h e  s t o -  

r a g e  of  w a t e r  f o r  c o n s e r v a t i o n  and i r r i g a t i o n ,  and f o r  c o n c u r r e n t  use  of s t o r e d  

w a t e r  f o r  f i s h  c u l t u r e .  Spawning, h a t c h e r y  and r e a r i n g  methods a r e  some of  t h e  

most deve loped  i n  t h e  w o r l d ,  and a r e  b e i n g  p r a c t i c e d  a t  t h e  community l e v e l  w i t h  

o u t s t a n d i n g  s u c c e s s .  c h i n a ' s  s u c c e s s  i n  a q u a c u l t u r e ,  w i t h  an a n n u a l  p r o d u c t  i o n  

o f  2 . 5  m i l l i o n  t o n s ,  i s  a  c o n v i n c i n g  d e m o n s t r a t i o n  t h a t  methods of f i s h  husban- 

d r y  can  be p r a c t i c e d  i n  r u r a l  a r e a s  w i t h o u t  h i g h l y  s o p h i s t i c a t e d  equipment  o r  

' c o m p l i c a t e d  t e c h n i q u e s .  

I n  I n d i a  a  long- te rm program f o r  improving  h a t c h e r y  p r o d u c t i o n ,  spawning 
I 

t e c h n i q u e s  and pond p r o d u c t i o n  w i t h  p o l y c u l t u r e  of n a t i v e  I n d i a n  and  Ch inese  
I 

c a r p  s p e c i e s  is  now r e s u l t i n g  i n  t h e  p r o d u c t i o n  of s u b s t a n t i a l  new s o u r c e s  of . 

h i g h  p r o t e i n  food a t  r e l a t i v e l y  low economic i n p u t s .  Y i e l d s  o f  8 , 5 0 0  k g / h a l y r  

h a v e  been  o b t a i n e d  a t  r e s e a r c h  s t a t i o n s  w i t h  modest s u p p l e m e n t a l  f e e d .  I n d i a ' s  
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f i s h  fa rming h a r v e s t  is now 500,000 t o n s  per  y e a r  and is  i n c r e a s i n g  r a p i d l y .  

Aquacu l tu re  p r a c t i c e s  i n  I n d o n e s i a  a r e  y i e l d i n g  144,000 t o n s  of f i s h  pe r  y e a r .  

T h a i l a n d  is  h a r v e s t i n g  106,000 t o n s  o f  pond r a i s e d  f i s h  a  y e a r  and i n  Bangladesh  

t h e  h a r v e s t  is  76 ,000 t o n s  a  y e a r .  

O u t s t a n d i n g  examples of a q u a c u l t u r e  s u c c e s s e s  have a l s o  been ach ieved  w i t h  

Auburn U n i v e r s i t y  a s s i s t a n c e  under  A I D ' S  a u s p i c e s .  

In  a  B r a z i l i a n  p r o j e c t  f a r m e r s  c u l t i v a t i n g  10  h e c t a r e s  of ponds a r e  c o n s i s -  

t a n t l y  p r o d u c i n g  60  t o n s  of h y b r i d  t i l a p i a  a n n u a l l y  and f a rmers  a r e  a b l e  t o  

r e c o v e r  a l l  c o n s t r u c t i o n  c o s t s  from t h e  f i r s t  y e a r ' s  p r o f i t s .  Only t h e  l a c k  of 

a d e q u a t e  numbers of  f i n g e r l i n g s  is b l o c k i n g  a l a r g e - s c a l e  espansi.cn of t h e s e  

p roduc t  i o n  methods .  

* I n  Panama r u r a l  development a c t i v i t y  i s  b e i n g  v i d e l y  expandsd .  I t  i n c l u d e s  

f i s h  c u l t u r e  combined w i t h  p i g  p r o d u c t i o n  and v e g e t a b l e  c r o p s .  I n  t h i s  sys tem 

t h e  swine  w a s t e s  and u n u t i l i z e d  f e e d s  a r e  washed i n t o  f i s h  ponds,  t h e r e b y  

g r e a t l y  i n c r e a s i n g  t h e  n u t r i e n t  c o n t e n t  of pond wat&,  which i n  t u r n  r e s u l t s  i n  

a n  abundant  p r o d u c t i o n  of p h y t o p l a n k t o n .  T i l a p i a  f eed  and grow r a p i d l y  on t h e  

p h y t o p l a n k t o n .  Also  some of t h e  n u t r i e n t  r i c h  w a t e r  is  u t i l i z e d  t o  i r r i g a t e  

home g a r d e n s .  Thus bo th  f r e s h  v e g e t a b l e s  and animal  p r o t e i n  a r e  a v a i l a b l e  t o  

such communities at low c o s t  even d u r i n g  t h e  d r y  s e a s o n .  

I n  t h e  P h i l i p p i n e s  t o t a l  p r o d u c t i o n  from a q u a c u l t u r e  h a s  i n c r e a s e d  32% dur -  

i n g  t h e  l a s t  3 y e a r s  r e a c h i n g  a  p r e s e n t  l e v e l  o f  125 ,000  t o n s  pe r  y e a r .  T h e r e  

Auburn p l ayed  an impor t an t  r o l e  i n  i n c r e a s i n g  m i l k f i s h  p roduc t  i o n  from 350 

k g / h a / y r  t o  o v e r  one t o n / h a j y r .  The p r o j e c t  a f f e c t e d  more t h a n  1000 s m a l l  farm- 

e r s  who manage an a g g r e g a t e  of  15 ,000  h a  of  ponds and can  be ex tended  t o  400 ,000  

ha o f  s i m i l a r  l and .  

I n  J a m a i c a ,  Auburn i s  p a r t i c i p a t i n g  i n  a n  A I D  funded f i s h  p r o d u c t i o n  pro- 

j e c t  i n  which a s i g n i f i c a n t  q u a n t i t y  of f i s h  has  been produced and p l aced  i n  



m a r k e t s  f o r  low income f a m i l i e s .  Dur ing  t h e  t h r e e  y e a r s  s i n c e  i t s  imp lemen ta t ion  

240 t o n s  of  f i s h  were  produced i n  government  o p e r a t e d  ponds and a n o t h e r  60  t o n s  

were  produced  by a  g roup  of p r e d o m i n a n t l y  s m a l l  fa rm o p e r a t o r s .  

A I D  and  Auburn have c o o p e r a t e d  s i m i l a r l y  i n  programs i n  E l  S a l v a d o r ,  Colom- 

b i a ,  T h a i l a n d  and I n d o n e s i a .  La rge  numbers of t h e  a q u a c u l t u r e  t e c h n i c i a n s  i n  

t h e s e  c o u n t r i e s  have  been  t r a i n e d  i n  Auburn and no doubt  much of t h e  f i s h  farm- 

i n g  t h e r e  is  a  r e s u l t  o f  t h a t  t r a i n i n g .  

On a  wor ldwide  b a s i s  36 c o u n t r i e s  p r e s e n t l y  have  s u b s t a n t i a l  p r o d u c t i o n  of 

f i s h e r i e s  p r o d u c t s  t h r o u g h  a q u a c u l t u r e  c o n t r i b u t i n g  t o  a  t o t a l  a n n u a l  p r o d u c t i o n  

o f  6 m i l l i o n  m e t r i c  t o n s .  E l e v e n  c o u n t r i e s  each  produce  m r e  t h a n  100,000 t o n s  

o f  f i s h e r i e s  p r o d u c t s  a n n u a l l y  t h rough  a q u a c u l t u r e ,  and i t  i s  p r e d i c t e d  t h a t  

wor ld  p r o d u c t i o n  w i l l  d o u b l e  i n  t h e  n e x t  10 y e a r s .  

These  s u c c e s s e s  s u b s t a n t i a t e  t h a t  a q u a c u l t u r e  can c o n t r i b u t e  toward i m -  

p roved  n u t r i t i o n  and emp1o)ment f o r  t h e  r u r a l  poor i n  LDCs. Such development  can  

be  a c c e l e r a t e d  w i t h  t h e  h e l p  of  improved e x t e n s i o n ,  e f f e c t i v e  d e m o n s t r a t i o n  and 

c o n t i n u i n g  e d u c a t i o n  a c t i v i t i e s  s i n c e  t h e  e x i s t i n g  t e c h n o l o g y  i s  known, func- 

t i o n a l  and w e l l - s u i t e d  f o r  t r a n s f e r  t o  LDCs. Approx ima te ly  18% of p r e s e n t  aqua-  

c u l t u r e  p r o d u c t i o n  i s  i n  t h e  LDCs; however ,  t h e  d i s t r i b u t i o n  of u n d e r u t  i l i z e d  

l a n d  and w a t e r  r e s o u r c e s  s u i t a b l e  f o r  a q u a c u l t u r e ,  t h e  a v a i l a b i l i t y  of  l a b o r  i n  

t h e  LDCs and t h e  h i g h  l e v e l  of  p r o f i t a b i l i t y  of a q u a c u l t u r e  t h e r e ,  a l l  i n d i c a t e  

t h e s e  c o u n t r i e s  c o u l d  i n c r e a s e  t h e i r  p r o d u c t i o n  enormously .  

The AID g r a n t s  which have  been  used  t o  s u p p o r t  t h e  development  of Auburn ' s  

c a p a b i l i t i e s  and t o  p r o v i d e  a  v a r i e t y  of  s e r v i c e s  w i l l  e x p i r e  A p r i l  3 0 ,  1981.  

Demand f o r  t e c h n i c a l  s e r v i c e s  of  t h i s  t y p e  w i l l  c o n t i n u e  t o  i n c r e a s e  a s  more 

s u c c e s s f u l  examples  o f  a q u a c u l t u r e  emerge and a s  t h e  t echno logy  i s  e f f e c t i v e l y .  

t r a n s f e r r e d  t o  a d d i t i o n a l  LDCs. 
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The number of g r a d u a t e  s t u d e n t s  from LDCs e n r o l l e d  i n  Auburn ' s  f i s h e r i e s  

program h a s  i n c r e a s e d  from 7  i n  1971 t o  48  i n  1980,  and i s  e x p e c t e d  t o  h o l d  a t  

a b o u t  38 f o r  t h e  d u r a t i o n  of t h i s  ag reemen t .  The number of r e q u e s t s  f o r  tech-  

n i c a l  a s s i s t a n c e  h a s  i n c r e a s e d  s t e a d i l y  s i n c e  i n c e p t i o n  of t h e  Auburn p r o j e c t .  

Al though i t  i s  i m p o s s i b l e  t o  a c c u r a t e l y  e s t i m a t e  t h e  nunber  of f u t u r e  

r e q u e s t s  f o r  a s s i s t a n c e  i n  a q u a c u l t u r e ,  an i n c r e a s i n g  number of such  r e q u e s t s  

a r e  b e i n g  r e c e i v e d  and f u r t h e r  i n c r e a s e s  a r e  a n t i c i p a t e d  d u r i n g  f u t u r e  y e a r s  i n  

r e s p o n s e  t o  t h e  s u c c e s s f u l  a p p l i c a t i o n  of  f i s h  f a rming  methodology i n  LDCs. The 

f o l l o w i n g  l i s t  r e p r e s e n t s  c o u n t r i e s  which have  a sked  Auburn o r  A I D  f o r  

a s s i s t a n c e  o r  c o u n t r i e s  f o r  which p r e l i m i n a r y  d i s c u s s i o n s  have  i n d i c a t e d  f o r n a l  

r e q u e s t s  may be fo r thcoming  w i t h i n  t h e  nex t  y e a r .  Auburn may not  be a b l e  t o  

p r o v i d e  t h e  s e r v i c e s  needed i n  e v e r y  i n s t a n c e ;  however,  t h e  I C A  w i l l  be  

c o n s i d e r e d  a s  t h e  most l i k e l y  s o u r c e  of  a s s i s t a n c e  t o  t h e s e  c o u n t r i e s .  

Coun t ry  A n t i c i p a t e d  S e r v i c e  

1. Guatemala  

2 .  P e r u  

3.  Panama 

4 .  Egypt  

5 .  Morocco 

6 .  T h a i l a n d  

7 .  Turkey  

8 .  P h i l i p p i n e s  

A q u a c u l t u r e  t r a i n i n g  program 

A q u a c u l t u r e  s h o r t - c o u r s e  

T e c h n i c a l  a s s i s t a n c e  

T e c h n i c a l  a s s i s t a n c e  

A q u a c u l t u r e  program e v a l u a t i o n  

T e c h n i c a l  a s s i s t a n c e  

T e c h n i c a l  a s s i s t a n c e  

A q u a c u l t u r e  p r o j e c t  development  

9 .  I n d o n e s i a  A q u a c u l t u r e  t e c h n i c a l  a s s i s t a n c e  

10 .  C e n t r a l  A f r i c a n  R e p u b l i c  T e c h n i c a l  A s s i s t a n c e  



It is almost certa.in that additional requests will come fron countries not 

included in 'this list as plans develop for new activities and as problems are 

encountered in ongoing aquaculture activities. 

1 Two criticisms have been raised repeatedly about the Auburn activity. The 

first is that Auburn's linkages with other US institutions have failed to de- 

v e l o ~  to the extent which AID had antici~ated. Considerable effort has been 

expended to overcome this. Auburn is actively cooperating and collaborating 

with a large number of institutions and organizations in both domestic and 

international aquaculture and inland fisheries programs. 

Auburn University and the University of Washington are in their fourth year 

of a staff exchange program. An exchange of seminars for students and staff has 

helped Auburn personnel to acquire more personal knowledge of cool-water fish- 

eries and aquaculture while University of Washington staff acquire experience in 

warm-water fisheries and aquaculture. 

Auburn staff has participated during the past 4 years in a series of 

reviews and evaluations of departmental fisheries and aquaculture programs at 

Louisiana State, Texas A S >l and Oregon State Universities. The staff have pro- 

vided advisory services in fisheries and aquaculture to: the University of 

Florida, University of Kentucky, University of Tennessee, University of Rhode 

Island, Purdue University and Southern Illinois University. 

A watershed management and fish pond development project was jointly devel- 

oped by the University of Arizona and Auburn, though not implemented due to AID 

funding constraints, the two universities cooperated closely in the project 

development . 
In the past 3 years, Auburn has provided professional services on long-term 

assignments to the US Department of Agriculture and the National Marine Fisheries 



Service under the federal Interagency Personnel Act. By the Sam2 token, Auburn 

has benefited from short-term and long-term professional services acquired 

through the US Fish and Wildlife Service, various universities as well as pri- 

vate industry groups. 

Auburn's International Center for Aquaculture with University of Rh0d.e 

Island's International Center for Marine Resource Development at USXID's request 

jointly provided technical services to various African countries., 

Auburn has developed two continuing regional education programs. The first 

is a Southeastern Cooperative Fishery Education Project with fisheries agencies 

of seven states participating: Alabama, Arkansas, Florida, Georgia, Hississippi, 

Tennessee and West Virginia; a 1-1/2 day shortcourse carried, out annually on a 

topic that is selected by each of the state fishery agencies. In addition, a 

1-1/2 day workshop is conducted annually at Auburn for administrators of state 

fishery agencies on a topic selected by the Steering Committee of this program; 

The second is the Southeastern Regional Fish Parasite and Disease Control 

Project. A clinical and diagnostic disease service is available to each 

cooperating state. A 1-week workshop on fish health is also held on the Auburn 

campus annually with about 20 fisheries biologists from member states 

participating. 

The selection of Auburn as one of three agencies in a pond dynamics CRSP, 

. , , along with the University of ~alifornia at Davis and an Oregon State '~niversit~ 

consortium,will allow Auburn to establish close ties with additional 

' institutions. The CRSP is slated for FY 1980 funding.. The demand for advisory 

services in aquaculture may increase at a rate greater than Auburn can handle, 

and the implementation of an aquaculture CRSP should result in a greater number 

of personnel qualified in this area. This increasing demand will encourage 

closer cooperation among all the participating groups in the future. 



I 
L 1 

The second c r i t i c i s m  f r e q u e n t l y  heard  r e g a r d i n g  Auburn's  program is  t h a t :  

"Auburn h a s  n o t  made adequa te  e f f o r t s  t o  deve lop  an i n t e r d i s c i p l i n a r y  approach 

t o  f i s h  farming i n c l u d i n g  t h e  f i e l d s  o f  s o c i a l  s c i e n c e ,  economics,  marke t ing  and 

s t o r a g e  ." Auburn has  r e c e n t l y  involved both  s o c i o l o g i s t s  and economists  i n  t h e i r  

program. It o f f e r s  formal graduate-  l e v e l  c o u r s e s  i n  a q u a c u l t u r a l  economics and 

technology t r a n s f e r .  Also a  major e f f o r t  i s  being placed on improving Auburn's  

c a p a c i t y  i n  a q u a c u l t u r e  economics and f i s h  market ing through i t s  r e c e n t l y  imple- 

mented A I D  S t r e n g t h e n i n g  Grant .  While c o n t i n u i n g  p r o g r e s s  is expected toward 

development of i n t e r d i s c i p l i n a r y  s k i l l s  a t  Auburn, i n  some c a s e s  o t h e r  i n s t i t u -  

t i o n s  w i l l  be looked t o  f o r  e x p e r t i s e  i n  f i e l d s  such a s  marke t ing  and t h e  s o c i a l  

s c i e n c e s .  The a q u a c u l t u r e  CRSP and t h e  a s s o c i a t i o n s  i t  w i l l  f o s t e r  should lead 

t o  t h a t  end.  

A q u e s t i o n  a l s o  h a s  been r a i s e d  r e g a r d i n g  Auburn's  r e l a t i o n s h i p s  wi th  LDC 

u n i v e r s i t i e s ,  i n s t i t u t i o n s  and government a g e n c i e s .  T h e i r  r ecord  i s  good on t h i s  

t o p i c .  Auburn has  worked w e l l  wi th  LDC groups  and h a s  involved them i n  A I D  a c t i -  

v i t i e s  t o  t h e  e x t e n t  t h a t  is r e a s o n a b l e ,  i s  compat ib le  wi th  t h e  LDC i n s t i t u t i o n ' s  

c a p a b i l i t i e s  , and is  p o s s i b l e  wi th  the  funding a v a i l a b l e .  

B .  ENVIRONMENTAL ASSESSMENT 

No adverse  environmental  e f f e c t s  w i l l  r e s u l t  from t h e  a c t i v i t i e s  suppor ted  

under t h i s  g r a n t .  G e n e r a l l y  a q u a c u l t u r e  has  b e n e f i c i a l  environmental  e f f e c t s  

s i n c e  s t o r a g e  of water  p rov ides  s u p p l i e s  f o r  o t h e r  uses  such a s  i r r i g a t i o n  and 

h e l p s  m a i n t a i n  ground wa te r  l e v e l s .  P roduc t s  such a s  a g r i c u l t u r a l  by-products ,  

food i n d u s t r y  was tes  and animal manures a r e  used a s  o r g a n i c  f e r t i l i z e r s  i n  aqua- 

c u l t u r e ,  the reby  e l i m i n a t i n g  d i s p o s a l  problems. C o n s t r u c t i o n  of smal l  dams and 

impoundments h igh  i n  the  wa te r sheds  c a p t u r e s  runoff  wa te r s  and c o n t r i b u t e s  t o  

t h e  c o n t r o l  of eros i -on and f lood ing .  



The e n v i r o n m e n t a l  changes  r e s u l t i n g  from a q u a c u l t u r e  a r e  summarized a s  f o l -  

lows: 

-Some l a n d  changes  w i l l  o c c u r ;  however ,  l a n d  used f o r  f i s h  fa rming  is nor-  

m a l l y  u n s u i t a b l e  o r  p o o r l y  s u i t e d  f o r  a g r i c u l t u r e .  

-The b i l o g i c a l  and chemica l  s t a t e  of w a t e r  w i l l ,  b e  changed a s  p n d s  ' a r e  

f i l l e d  from s t r e a m s ,  i n t e r m i t t e n t  r u n o f f  w a t e r  o r  n a t u r a l  w a t e r  b o d i e s .  

S l i g h t  chemica l  and b i o l o g i c a l  changes  i n  e x i s t i n g  w a t e r c o u r s e s  w i l l  occu r  

when ponds a r e  p e r i o d i c a l l y  d r a i n e d  because  n i t r a t e s ,  phospha te s  and a t h e r  

n u t r i e n t s  w i l l  be i n t r o d u c e d  i n t o  t h e  s t r e a m s .  In  mst c a s e s ,  hovev2r ,  

p a r t i a l  h a r v e s t i n g  o r  c r o p p i n g  of f i s h  is  employed,  w i t h  i n f r e q u e n t  d r a i n -  

i n g  t o  c o n s e r v e  w a t e r  and n u t r i e n t s  and t o  maximize f i s h  y i e l d s .  I n  o t h e r  

c a s e s  where ponds a r e  c o m p l e t e l y  d r a i n e d  and w a t e r  is  n o t  u t i l i z e d  f o r  

i r r i g a t i o n ,  t h e  d r a i n i n g  s c h e d u l e  c o i n c i d e s  w i t h  t h e  s t a r t  of t h e  r a i n y  

s e a s o n .  Thus,  r a i n s  d i l u t e  pond w a t e r  r e l e a s e s  u n t i l  such  t ime  t h a t  ponds 

a r e  r e f i l l e d .  

-Some b e n e f i c i a l  economic changes  a r e  a n t i c i p a t e d  i n  t h e  l o c a l  communi t ies  

where f i s h  f a rming  i s  i n i t i a t e d .  I n c r e a s e d  employment w i l l  r e s u l t ,  e spec -  

i a l l y  d u r i n g  p e r i o d s  of  s l a c k  a g r i c u l t u r a l  l a b o r  demand. Water s u p p l i e s  

f o r  d o m e s t i c  and i r r i g a t i o n  u s e s  w i l l  be i n c r e a s e d .  

- S l i g h t  changes  i n  t h e  n a t u r a l  env i ronmen t  w i l l  o c c u r  w i t h  t h e  c o n s t r u c t i o n  

o f  ponds.  Mosqu i toes  t h a t  b r e e d  i n  t h e  ponds w i l l  be c o n t r o l l e d  by f i s h  

b e f o r e  emerging  a s  a d u l t s .  The r i s k  of  s c h i s t o s o m i a s i s  w i l l  be minimized 

by 1 )  b u i l d i n g  ponds deep  enough t o  minimize  growth of mac rophy te s  which 

a r e  r e q u i r e d  by t h e  s n a i l  h o s t ,  2 )  m a i n t a i n i n g  a  h i g h  d e n s i t y  of p l a n k t o n  

a l g a e  which r e d u c e s  l i g h t  n e c e s s a r y  f o r  growth of  a q u a t i c  v e g e t a t i o n ,  and 

3 )  u t i l i z i n g  h e r b i v o r o u s  f i s h  s p e c i e s  t o  consume p l a n t  s p e c i e s  t h a t  may 

s t i l l  o c c u r  i n  s m a l l  q u a n t i t i e s  i n  ponds. 



C .  FINANCIAL ANALYSES 

The funds  p rov ided  f o r  t h i s  p r o j e c t  can  be grouped i n t o  two d i s t i n c t  

components .  The f i r s t  i s  f o r  c o r e  s u p p o r t  of t h e  Auburn I n t e r n a t i o n a l  C e n t e r  

f o r  A q u a c u l t u r e  and t h e  second is  a  fund f o r  s p e c i f i c  a d v i s o r y  s e r v i c e s  a s  

r e q u e s t e d  by USAIDs o r  t h e  Reg iona l  Bureaus  and a s  approved  by DS/AGR/F. The 

d i s b u r s e m e n t  p e r i o d  f o r  t h e  g r a n t  w i l l  be May 1, 1981-Apri l  3 0 ,  1986. 

Work f o r  a  5-year  p e r i o d  is  o u t l i n e d  which w i l l  r e q u i r e  s u p p o r t  of a p p r o x i -  

m a t e l y  $ 2 , 1 0 0 , 0 0 0 .  Approval  of  t h i s  p r o j e c t  f o r  t h e  5-year  p e r i o d  is  recommended 

and f u n d i n g  f o r  t h e  f i r s t  18 months ( $ 6 5 0 , 0 0 0 )  i s  r e q u e s t e d  p r i o r  t o  a n  i n i t i a l  

r e v i e w  i n  FY 1982.  T h e r e a f t e r  e x p e n d i t u r e s  a r e  e x p e c t e d  t o  p roceed  a t  t h e  r a t e  

o f  $450,000.  i n  FY 1983 and $500,000 e a c h  i n  FY 1984 and 8 5 .  It is  e x p e c t e d  t h a t  

t h e  s e r v i c e s  o f  Auburn U n i v e r s i t y  w i l l  be r e q u i r e d  beyond t h e  5-year  p e r i o d .  

T h i s  p r o j e c t  w i l l  no t  s u p p l y  d i r e c t  s u p p o r t  f o r  r e s e a r c h  a t  Auburn,  how- 

e v e r ,  i t  is  a n t i c i p a t e d  t h a t  s u p p o r t  f o r  a q u a c u l t u r e  r e s e a r c h  w i l l  be imp1e'- 

mented by t h e  J o i n t  Resea rch  Committee of BIFAD unde r  t h e  A q u a c u l t u r e  CRSP. 

S h o r t - t e r m  t e c h n i c a l  a s s i s t a n c e  p r o v i d e d  t o  LDCs and  USAIDs under  t h i s  p r o j e c t  

n o r m a l l y  w i l l  be l i m i t e d  t o  30 person-days  on any one  a s s i g n m e n t .  It  is  recog-  

n i z e d ,  however,  t h a t  i n  s p e c i a l  c i r c u m s t a n c e s ,  i t  may be n e c e s s a r y  t o  exceed  t h e  

30-day l i m i t a t i o n ,  and t h a t  some r e q u e s t s  may r e q u i r e  a  team e f f o r t  r a t h e r  t h a n  

an  i n d i v i d u a l  s p e c i a l i s t .  



1. Input Budget: - 

a. Core Support (SKI . 

On-Campus Services: 
Professional 
Non-profess ional support personnel 
Graduate Assistant ships 

.Administrative Costs: 
Equipment and Supplies 

Travel 

Library Acquisitions 

Publication and Printing 

Subtotals 

b. Advisory Services ($K) 

Release Time for Professional 
Staff Services 

Travel 

Adminsitrative Costs: 
Supplies travel documents, 
medical exams, communications 

Subtotals 

c. Overhead (SKI 

(41% of salaries) 

d. Fringe benefits 

(25% of salaries excluding 
graduate assistantships) 

Subtotals 



2.  Output Budget: 

a. Core Support (SKI 

198 1 1982 - 1983 

Basic educational program 34.00 76.50 76 .50  

Special training and graduate 
student assistantships 8.5  15.10 15.10 

Short-courses ( 4  monthslyr) 17.00 36.30 36.30 

Publications and manuals 25.50 57.40 57.40 

Subtotals 85.00 185.30 185.30 

b. Advisory  service.^ (SKI 

Short coursBs and seminars in LDCs 14.40 38.40 38.40 

Evaluation of aquaculture development 
programs 8.60  19.40 19.40 

Short-term advisory services in LDCs 34.60 77.80 77.80 

Sub totals 

c. Overhead 

d. Fringe benefits 

Subtotals 

Totals $ 200.00 $ 450.00  $ 450.00 



D .  SOCIAL ANALYSIS 

No aspec t  of t h i s  p r o j e c t  has  u n d e s i r a b l e  s o c i a l  consequences.  In  most 

LDCs, a s  i n  the  developed world ,  f i s h  i s  accepted a s  a  d e s i r a b l e  food. Where 

m a l n u t r i t i o n  i s  mani fes t  i t  i s  a  s u p e r i o r  source  of low-cost animal p r o t e i n .  I n  

many p a r t s  of the  world f ishponds a r e  p a r t  of the  r u r a l  environment,  and where 

they  a r e  n o t ,  t h e  i n t r o d u c t i o n  of pond c u l t u r e  has  been r e a d i l y  accep ted .  It  i s  

g e n e r a l l y  cons idered  an a t t r a c t i v e  a c t i v i t y  from t h e  community viewpoint .  The 

e d u c a t i o n a l ,  e x t e n s i o n ,  r e s e a r c h  and o r g a n i z a t i o n a l  a s p e c t s  of t h i s  p r o j e c t  

t h e r e f o r e  pose no s o c i a l  problems. 

E .  ECONObIIC ANALYSIS 

The pond c u l t u r e  of f i s h  g e n e r a l l y  i s  not a d v e r s e l y  a f f e c t e d  when implemen- 

t e d  on the  poor land t o  which the  smal l  farmers of the  LDCs a r e  f r e q u e n t l y  r e l e -  

g a t e d .  S a l t e d  l a n d s ,  marsh l ands ,  c o a s t a l  f l a t s ,  mangrove swamps and o t h e r  l ands  

not s u i t a b l e  f o r  t r a d i t i o n a l  a g r i c u l t u r e  have a l l  proven s a t i s f a c t o r y  fo r  f i s h  

farming. Aquaculture has  been found w e l l  s u i t e d  f o r  use by smal l  farmers .  I t  

p rov ides  farmers t h e  o p p o r t u n i t y  t o  rnake use of r e l a t i v e l y  unproduct ive  land and 

t o  u t i l i z e  off -season family  l abor  t o  improve t h e i r  incomes and a l s o  i n c r e a s e  

t h e  a v a i l a b i l i t y  of h igh p r o t e i n  food f o r  themselves and t h e i r  community. Th is  

p r o j e c t  i s  des igned t o  emphasize s m a l l - s c a l e ,  low technology a q u a c u l t u r e  opera-  

. t i o n s  wi th  s p e c i e s  such a s  t i l a p i a  or  m i l k f i s h .  These s p e c i e s  a r e  economical t o  

c u l t u r e  a s  they feed low on the  Food c h a i n ,  p r i m a r i l y  on a l g a e  r a t h e r  than on 

more c o s t l y  f i s h  feeds .  Although l a r g e r ,  commercial o p e r a t i o n s  us ing l abor  

sav ing  methods may develop s imul taneous ly  i n  some c o u n t r i e s ,  t h e s e  a r e  not l.ike- 

l y  t o  be c o m p e t i t i v e  wi th  smal l - sca le  systems. Demand f o r  p r o t e i n  i n  the  LDCs 

i s  g e n e r a l l y  s o  g r e a t  t h a t  both smal l - sca le  and l a r g e - s c a l e  s p e c i a l t y  f i s h  pro- 

duc t  ion  a r e  needed f o r  the  r u r a l  a r e a s  a s  we1 1 a s  f o r  the  urban market.  



PART I V  IMPLEMENTAT I O N  ilRRANGEMENTS 

A .  ANALYSIS OF ADMINISTRATIVE ARRANGEMENTS 

I t  i s  e s s e n t i a l  t h a t  the  implementing i n s t i t u t i o n  have c o n s i d e r a b l e  know- 

l e d g e ,  exper ience  and a  broad background i n  a q u a c u l t u r e  and f i s h  farming d i s c i -  

p l i n e s  a s  w e l l  a s  i n t e r n a t i o n a l  r e c o g n i t i o n  i n  t h e s e  f i e l d s  a s  evidenced b.y 

exper ience  and s e r v i c e  wi th  i n t e r n a t i o n a l  o r g a n i z a t i o n s  concerned i n  a q u a c u l t u r e  

and in land f i s h e r i e s .  Such background and exper ience  i s  cons ide red  e s s e n t i a l  t o  

t h e  e s t a b l i s h m e n t  of l inkages  between p r o j e c t  a c t i v i t i e s  and personnel  and 

i n s t i t u t i o n s  i n  t h e  LDCs. 

During t h e  l a s t  11 y e a r s  A I D  h a s  a s s i s t e d  i n  the  development of a  s p e c i a l -  

i z e d  c a p a b i l i t y  i n  the  f i e l d  of t r o p i c a l  f r e shwate r  a q u a c u l t u r e  a t  Auburn Uni- 

v e r s i t y  through 7 y e a r s  of 211(d) g r a n t  a s s i s t a n c e  and more r e c e n t l y  by means of 

a  3-year s p e c i a l  suppor t  g r a n t .  The c a p a b i l i t y  t h a t  now e x i s t s  a t  Auburn i s  

unique among US i n s t i t u t i o n s .  No o t h e r  US i n s i t u t i o n  has  an a q u a c u l t u r e  program 

of comparable s i z e  and magnitude,  o r  an a q u a c u l t u r e  c u r r i c u l u m  a s  d i v e r s e  and 

complete .  More i m p o r t a n t l y ,  Auburn's program i s  unique i n  t h a t  i t  i s  o r i e n t e d  

toward f i s h  p roduc t ion  i n  developing c o u n t r i e s  a s  opposed t o  p roduc t ion  of 

h i g h e r  p r i c e d  s p e c i e s  i n  the  US. During t h e  pe r iod  of g r a n t  s u p p o r t ,  Auburn 

pe r sonne l  gained an impress ive  base  of exper ience  working on a l a r g e  number o f  

s h o r t -  and long-term p r o j e c t s  i n  LDCs. Many LDC s t u d e n t s  have been educated a t  

Auburn and Auburn exper ience  inc ludes  a  wide v a r i e t y  of r e s e a r c h ,  t r a i n i n g  and 

e x t e n s i o n  a p p l i c a t i o n s  o v e r s e a s .  For these  r e a s o n s ,  no o t h e r  US i n s t i t u t i o n  has  

a  comparat ive  competence which q u a l i f i e s  them t o  under take  the  p r o j e c t  d e s c r i b e d  

h e r e i n .  

B .  IMPLEMENTATION PLAN 

T h i s  PP h a s  been developed j o i n t l y  by DS/AGR/RNR and Auburn U n i v e r s i t y  

based on t h e i r  assessment  of what Auburn can c o n t r i b u t e  and on the  needs f o r  
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p r o j e c t  a c t i v i t i e s  a s  seen  by DS/AGR/RNR. E f f o r t  has  been made t o  be r e s p ~ n s i v e  

t o  needs expressed  by Regional  Bureau r e p r e s e n t a t i v e s  c o n t a c t e d  d u r i n g  p repara -  

t i o n  of the  paper .  Cost e s t i m a t e s  may need t o  be r e v i s e d  somewhat dur ing  con- 

t r a c t  n e g o t i a t i o n s .  The on-campus suppor t  p o r t i o n  of t h e  budget i s  t o  be used by 

t h e  implementing agency a t  t h e i r  d i s c r e t i o n  w i t h i n  t h e  c a t e g o r i e s  s p e c i f i e d ,  

excep t  t h a t  r e s p o n s i b i l i t i e s  i temized i n  the  a t t a c h e d  scope of work a r e  cons i -  

dered e s s e n t i a l  components of the  p r o j e c t .  A Coopera t ive  Agreement seems t o  be 

an a p p r o p r i a t e  mechanism f o r  t h i s  p r o j e c t ,  a s  under t h a t  mode both the  on-campus 

a c t i v i t i e s  and t h e  t e c h n i c a l  s e r v i c e s  component can be j o i n t l y  funded. It  w i l l  

be d e s i r a b l e  f o r  DS/AGR/RNR t o  e x e r c i s e  c o n t r o l  over  the  use of funds d e s i g n a t e d  

f o r  t e c h n i c a l  s e r v i c e s .  For example, DS/AGR/RNR approva l  of each s e r v i c e  a c t i -  

v i t y  w i l l  be r e q u i r e d  p r i o r  t o  Auburn responding t o  t e c h n i c a l  s e r v i c e  r e q u e s t s  

over  s e a s .  

C .  EVALUATION PLAN 

The p r o j e c t  w i l l  be managed by the  A I D  d i r e c t - h i r e  f i s h e r i e s  s p e c i a l i s t  

w i t h i n  t h e  Renewable N a t u r a l  Resources D i v i s i o n  o f  DS/AGR. The F i s h e r i e s  Sub- 

committee of the  T e c h n i c a l  Program Committee f o r  A g r i c u l t u r e  (TPCA) w i l l  s e r v e  

i n  an a d v i s o r y - e v a l u a t i o n  r o l e  f o r  A I D .  

The p r o j e c t  implementing agency w i l l  appo in t  a  P r o j e c t  D i r e c t o r  d ~ o  w i l l  be 

d i r e c t l y  r e s p o n s i b l e  f o r  p r o j e c t  o p e r a t i o n s  and p r o j e c t  s u p e r v i s i o n  on a  day-to- 

day b a s i s .  He w i l l  s e r v e  a s  the  implementing agency 's  immediate c o n t a c t  wi th  

t h e  A I D  P r o j e c t  Manager. The P r o j e c t  Manager and t h e  P r o j e c t  D i r e c t o r  w i l l  main- 

t a i n  communications a s  a p p r o p r i a t e  and necessa ry  f o r  e f f e c t i v e  p r o j e c t  manage- 

ment. Ad hoc meet ings  between .the A I D  P r o j e c t  Manager and t h e  implementing 

agency P r o j e c t  D i r e c t o r  w i l l  be f a c i l i t a t e d  a s  n e c e s s a r y ,  t a k i n g  advantage of 

p o s s i b l e  v i s i t s  t o  Washington by t h e  P r o j e c t  D i r e c t o r  i n  connec t ion  wi th  p r o j e c t  

and nonpro jec t  r e l a t e d  a c t i v i t i e s .  



Four  e v a l u a t i o n s  a r e  con templa t ed  d u r i n g  t h e  5-year  p r o j e c t  a c t i v i t y  . I n  

mid-FY 1982 an  i n i t i a l  p r o j e c t  r ev i ew  w i l l  be u n d e r t a k e n  t o  d e t e r m i n e  whe the r  

t h e  p r o j e c t  imp lemen ta t ion  is p r o c e e d i n g  on c o u r s e  a s  d e s i r e d  by A I D .  A s  p a r t  of 

t h a t  e v a l u a t i o n  a  recommendation w i l l  be p r e p a r e d  r e g a r d i n g  a  p l a n  of s u b s e q u e n t  

f u n d i n g  i n c r e m e n t s  by which A I D  might  e f f e c t i v e l y  f i n a n c e  t h e  a c t i v i t y .  The 

p o s s i b i l i t y  of  R e g i o n a l  Bureau p a r t i c i p a t i o n  i n  p r o j e c t  fund ing  w i l l  bz i n v e s t i -  

g a t e d .  A t  t h e  end of  t h e  t h i r d  arid f o u r t h  y e a r s  of p r o j e c t  a c t i v i t y ,  r o u t i n e  

e v a l u a t i o n s  w i l l  be per formed w i t h  t h e  P r o j e c t  D i r e c t o r  p r e s e n t i n g  a  program 

r e p o r t  t o  t h e  f i s h e r i e s  subcommit tee  of t h e  TPCX. A p r i n c i p a l  f u n c t i o n  of t h e  

f i r s t  t h r e e  e v a l u a t i o n s  w i l l  be t o  d i s c u s s  p r o j e c t  a c t i v i t i e s  f o r  t h e  f o l l o w i n g  

y e a r .  The f o u r t h  p r o j e c t  e v a l u a t i o n  w i l l  t a k e  p l a c e  no l a t e r  t h a n  4 months 

p r i o r  t o  t h e  t e r m i n a t i o n  of  t h e  f i f t h  y e a r  of p r o j e c t  a c t i v i t y  and a s  a  p r imary  

o b j e c t i v e  i t  w i l l  d e c i d e  whe the r  t h e  p r o j e c t  s h o u l d  be f u r t h e r  extended. .  

D .  PROJECT REPORTING 

1. An a n n u a l  r e p o r t  of p r o j e c t  a c t i v i t i e s  w i l l  be r e q u i r e d  w i t h i n  30  d a y s  

o f  t h e  a n n i v e r s a r y  d a t e .  A f i s c a l  r e p o r t  showing a c t u a l  e x p e n d i t u r e s  d u r i n g  

each  y e a r  w i l l  be i n c l u d e d  i n  t h e  a n n u a l  r e p o r t .  Twenty- f ive  ( 2 5 )  c o p i e s  of t h e  

a n n u a l  r e p o r t  w i l l  be s u b m i t t e d  t o  t h e  A I D  p r o j e c t  manager .  

2. Twenty- f ive  ( 2 5 )  c o p i e s  of  fo rma l  r e p o r t s ,  manuals  and pub1 i c a t  i o n s  

w i l l  be s u p p l i e d  t o  DS/AGR, w h i l e  two ( 2 )  c o p i e s  of a l l  t r i p  r z p o r t s  w i l l  be 

s u p p l  i e d  t o  t h e  A I D  P r o j e c t  Manager. 

3 .  Ten ( 1 0 )  c o p i e s  of each  q u a r t e r l y  i n f o r m a t i o n  l e t t e r  w i l l  a l s o  be s e n t  

t o  t h e  A I D  P r o j e c t  Manager. 

E. RELATED ACTIVITIES OF OTHER DONORS 

The FAO, UNDP, World Bank and s e v e r a l  donor  n a t i o n s ,  a r e  s u p p o r t i n g  aquacu l -  

t u r e  r e s e a r c h  and development  a c t i v i t i e s  o r i e n t e d  toward e n c o u r a g i n g  t h e  e f  f i -  

c i e n t  p r o d u c t i o n  of  h i g h  q u a l i t y  p r o t e i n  i n  LDCs. 



The AID Project Manager in association with the implementing agency Project 

Director will have the responsibility for ascertaining that the Auburn project 

activities do not compete with or duplicate work being supported by other 

donors . 
Cooperation and information exchange among donors is generally good and 

complementary activities are planned whenever possible. Because the needs are 

large and the assistance activities are relatively small, cooperation among 

groups has been effective. 

F. SCOPE OF WORK OF PROJECT 

To achieve the proje'ct objectives in the'US the implementing agency shall 

carry out the following activities with funds provided for this activity. 

1. Maintain a strong graduate program in aquaculture at Auburn University 

with positions for at least thirty-five (35) students from LDCs annually. 

2. Provide special training programs for LDC students between quarters and 

during holiday periods to strengthen the students academic experience and broad- 

en their knowledge in aquaculture. Special assistance will be provided to LDC 

students experiencing difficulty in specialized courses. Auburn will be sxpzcted 

to maintain appropriate records of the special training programs offered. 

3. Provide up to thirty-six . ( 3 6 )  man-months of graduate and research 

assistantships annually to promising students and to study and carry out inves- 

tigat ions in aquaculture development activities having direct application to 

LDCs . 
4 .  Offer annually an intensive aquaculture training program consisting of 

a four ( 4 )  month comprehensive but practical course in aquaculture. The program 

shall be designed primarily for LDC students ,and will provide training on 

applied aspects of aquaculture. Openings for a minimum of fifteen (15) LDC par- 

ticipants each year will be maintained. 
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5. Two working manuals with detailed technical information in various 

specialty areas important to aquaculture development will be prepared each year. 

These will be comprehensive manuals designed for use in LDCs. 

6. A quarterly information letter will be published to disseminate rele- 

vant informat ion on appropriate aquaculture technology, informat ion and news to 

aquaculturists working in LDCs and among those working on problems related to 

aquaculture in LDCs. The letter will be used to up-date information on a variety 

of aquacultural topics including research results, project activities, project 

plans and specific activities of aquaculture personnel. At least 500 copies 

will be distributed to aquaculture students, international aquaculturists, AID 

personnel, cooperating domestic and foreign institutions, and other interested 

persons. 

7. Publish and distribute reports of surveys, studies and evaluations 

which are directly attributable to the project activ-ities. 

8. Provide short-term technical assistance overseas as approved in advance 

by the AID Project Manager, in such- matters as: 

1. The presentation of LDC short-courses and seminars. 

2. The evaluation of aquaculture development programs. 

3. Surveys of aquaculture potential. 

4. Assistance in project design. 

5. Improvement of pond culture methods. 

6. Identification of special problems and potential means of resolv- 

ing these problems as they relate to LDC fish farming. 




