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GRANT OBJECTIVES 
The program funded by the grant revision and extension has
 

ive primary objectives:
 
1. To provide education and training opportunities in inland isheries and aquaculture related to international devel.


Opment. 
2. To continue to develop and improve the knowledge base

(f Auburn UJniversity. including the development of a capabil- L , 
' : 

ity in production econonics as 
* I

related to aquaculture.
3. To develop a more effective capability for advisory serices and actively promote its utilization. 
 " 
4. To continue to collect, analyze, publish, and disseminate 

Ih rnatiaitn. Jlk 

5. To develop astrog professional network of linkages befn Auburn and LDC institutions, international develop
..:t gencies. and U.S. institutions.
 

o-cific work plans to achieve each of these objectives were

,ped at th beginning of the grant extension. These plans
 

01t: activities of each principle person supported under
 

PERSONNEL OF THE PROJECT 
!",lI,,k%in s a list of personnel %khoreceived grant funds as
 

p iArt h
teir salar%during the year: 

m,optt11%. 
 ,
 
) , %kShell Directir.

D1 D )D \I'N Assistant Director 0.5
Di v I I ,el Protessor
[ f .I- ' \liiso \sso iciate Pru ess r 0 ,7
l) C"[ l(1,d Ass(ciate Professor 2.4Dr I. W. McC'' Associate Professor 9.0l)[ I M, Pamaniat Associate Prolessor 8.7D1. II. R. Schmittou Associate Prolssor 12.0Dr. R 0. Snitherman .- ssoci-ite Prolessor 8.)J.R. Sn,,%. Associate Protessor 7.4Dr. J II Grver Assistan' Professor 5,7K. W, Cramford Research Asscw:e 9.8,Randell K. (i dnian Research .A.,,ctate
Margarita L. IHopkins Research Associate 

4.9 
12.0Dasid G. Htughcs Research Associate 3.0Ellen W. Johnst,,n Research Associate


Christine B. Shcrver Administrative Secretar, 
7.4
 
3.6Evelyn C. lalle, Staff Secretary 3.8Kathy D. Doii 'ling Scretarv 2.6 tDcb,rah A. N, reat Secretar, , 4.8

Cart E. Andet s,i Graduate Research Assistant' 2.5Leslie L. Behlends Graduate Research Assistant* 2.0
Mark J. 13rmiks 
 Graduate Research Assistant' 2.A)Robert I.L Bush Graduate Research Assistant' 2.5Jese A ('happell Graduate Research Assistant' 4.0John A. Dtvis Graduate Research Assistant' 3.8Daid R. Dunseth Graduate Research A-ssislant" 3.0"John W Jcnsen Graduate Research Assistant' 4.0Paul C Laucnstein Graduate Research Assistant* 2.0(hhorn Vim Graduate Research Assistant' 2.0Robert (i Nelsn Graduate Research Assistant* 2.0Edldxn II ,R,hnvun Graduate Research Assistant' 4.0.hufn V ,Ic . Graduate Research Assistant' 2.0(rajLr S, 1 ucker Graduate Research Assistant* 4.0 

'Ail eradu.,ih r"c,trch assistants are generally expected to spend1/3 t ime on activ Iiis related to their stipend and under normal circum.
stances do nil 2'rntribute tnore than 4,0 man-months to a project in 
a 
year. 

ACCOMPLISHMENTS 
At the beginning of the grant extension, work plans TOP: Pond construction and operation canwere be labor intensive.BOTTOM: Management of natural stocks can help Increase yieldsubmitted for outputs in five general areas: education and for open waters. 
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wk pIll" sbnilVd 

ieordation TrainingGrup ffrinbooissa rmteseodAuautr Program.t 

and' lit i k'ibi lieg i: ch- th: 7 in h... ............ ..
mFt r caac tiy. I gr\annd tl c ir, de ea1977 lan . ..... th to,ena 

145 

it~nng,: u d cgatin anh ainingeIore,,b e t7-7 IYI 4 ...................
 

eurpe activiresIl firh seaed i thisH eteg tideeop 1974-75 ( FY t1072t................... 51,
 

aquaculture. atnd fish genetics alnd breedine,. These ceurses 1975.76 WIY97i).................................... 5
 
- 197h-77 lIY t1977) .................................... 91
 

hlave heen developcd anld s\ ill becoel part of thle eurricutlnt in ____ 

thte 1977-78 aeadclnic ytear. Net.\ cI Ises include I iatchterv 'Rcords not kt for fiscal ctar 197', 
Nanage ntielt oft 11' (1(1 5 credits. sum r lFishlFish meniquarter). 

iBreeding (3 credits, fall quarter/, IlellilolliJcs utI .\qual;.tture (q Fourteen graduate students \\ ith aniinterest in initertnatilunal 
credits,, winte;' quarter), anid Aquailthure Fstiension (5 credits, develolpment wvere provided Somlle ftnattcial suppor tlroiti era.ilt 

spring quarter). funds during the \ear. (;raduatc student tenrollmeiit durineg thet 

A special 5-tniinth Aquacuhture Training Programl for bheri ihrisaaei oussieac-8.o ih2 
ilgists from thle initernatiolnal commnunity, divided into two wrfreg ldll.This is hie lags atlbrIriul 

2 I /2-mnthlfl sessions, was of'fered Mairch-A\ugust 1976 andlt is stuidents thle Departmetl has e~ver enrolled anti is up lb, percentl 
being repeated in 1977. ihere are I I trainees enrolle.d in thle f'roml ite previous sear. ,ituch of thet illert.ase 11nenrtilhnteit call 
secolnd session (it this prograii -- 3 fironi India, 2 frm i'lllie be attributed to intere:,t itt the tnternattioil progralm. Filt)-t\ ,) 

Philip~pines, and I each fr0111 ( ihana, Nigeria. Jamaica. ofthe graduate studlents 122 foreignl haid major pr-otessirs and! 

Doitninican Republic, Syria. and Sierra leone., adsisors wilh) received somec grail support. (htaduate studenl 
IDuring tlhe report period, 91 visitors from ) f9oreign ct,. enirolhItient in i:-N 1977 is listed b~elow byv school quarter.lit 

tries wc're received at the center. 81) percent utore thain in the 
previous year. The niiles anild addresses elf these visitors are 
listed inl Appendix A. Malny olf thlese visitors w\ere proividedl Qualrte'r ( S. /I; ', I,,til 

,with special Iturs ofl thle pon~lds, laboratories, and eother Sumlmletr ................... 66, 19 75 
facilities. Meetings with appropriate Ilniiversity adiinis'rators Fall....................... 6,4 23 8.7 
r scientific staff w\ere aruranged acceord ing telthet interest and WAinter ................... .6,2 2n ,88
 

intent of the visitors and, inl selected cases, additional tours to Spring .................... 61) 30) 90t
 

fish f'armnsir either facilities around the couilry wvc;'e arranged. The lfareign students represented 1,5 different coluitries' 

in add ition, a IFulbright exchange scienist, Thomas T. George Philippines (8), ColomIia (6), Thailand (6), Taiwvan (5), 

from the Sudan, spent ntost of the summer quarter in residence Malaysiar (3), Nepal (2), Kuwait (2), Cambodia (I). Panama ( I). 



014. 

I EFT Rio Grande strain of channel catfish used in fish breeding and genetics studies. RIGHT: Grass carp produced at Auburn for use in w~e d control. 

. l..,n Ilura (i ). l)il ' publ i I , I, ,ca Rescrc, IllitCe ,i rCs,.arch pIIc'-is. ,Ildiit pli)lIc~it4ills ()if. ,i ,i l liclin i ()t lhcc. .2(I crc{ . i' , I , I h\ th eir i , mc i 2 .'\ r n sp,,,ircd b grhit-tundcd staf arclisted helom nt., 5 ' h p c t ,,, li- s 
. , +, .\' 0/lc , u c , , \.<l nltc rna ut rI~ a l)c scl pnllc n l R c'c arc h ( 'cr olr e \ ,u ., ,'i i, l i,ii i. i 'i i. ii jiii/ufhr i. 

d 2 ,\ FAA( I he stIhlcc1 Inatlci <,pccialitces f)r the pIfcii t'ilht'cu':I rMd.irc studcnis \crc in fisc fiClds fish fceding and Dr. L. \k. Shell iquactLIurIll 19 ). tiNh d seascs and hecih ( I. aqu.cuilturc 3). Dr. D. D 
1 0I 

MI)ss iquacuiiurc 0 0ieCul, .ind t h blh,.ui j. anld ;iouavultur I c'c lirlucs (4.C6 1h I(prit.ssllng Dr. R. I o1,ocll fish nutrilln lnd fish',\ ell\t -hiircc grildtuate degr es c'erc im ardcd during tihe aunid Icchn1)I1ig\ 2 131)r. Ra% Allisn aquiculhur,Seiat. S Ph 1) 0 hi fIrcien siudcntls)and 1 8I S, (5 to)f ,rcign Dr. " i:.l o\sd 
2 0I 

"lletr quali'" andincc'h,g) 8tudct~ ,,Cd thcCl,) SR f rciun dcgrec ruccptist (dt has c Dr. F W. McCo\ aquilturc eciiirnicsrciurned 3 2to hi rcilgl ci un ries and cnipl itmcnt in thc fisheries Dr. M. MI.PainaIillIDr. 1t R 'chnillhu pond cc4 ,,g3aquaiculturc 01 0sector. The eighth married ill Aierican llt)rc clining too Dr. R. (). Sinihcrinir aquicuiluit 8 4uhurn and is nw\ \%orking hir a unr~crsit\ in the United J R. Snis% aquicullurc IIlnd fishStltes O)1thc 1 5 Aierican graduates. 5 arc' teaching at the col- retlducii,,lege lescl. 5 are ssrking fir private firm)s. 4 arc cniph'ved h • "Irilning 
4 6 

Dr. J. ti. (ander anid d~ve'lopniienig91;ernent. a!d I is pursuing a 
,i)uaculiurL' inii-rntiilI;il (1 .Ph.i) dcgrce. K. W. (ra\%tofrd aquaculiure CLcniicslIC 3 3 

Randall K. (ioodaii hatcherN iainigenicni 0) 0NIargarita L. hopkins aquaculture c.onitic, 2 2
Extend Knowledge Base David Hughes aquaculture 1 0Ellen W.Johnston algal a;iiaxtmnni and 'o-higv 3 0 

The (outputs targeted in this acti ity include cntinuati(in of 
Carl E. Anderson iilapia pr,,ductiqn

aquaculture (s.ith(ngoing research ard preparatiwn of state. f-the-art reports on SnlitIherniaii)the subjccts of aquaculhurc. aquacultural economiics, minimum 
1 0
 

Leslie ehrends pi(. lvulture ian er qualitI
input aquaculture, and knmledge transfer technolov. The Ct- Mark J. rooks aquaculiur, withlent andi nature if ingo)ing rcsercll is illustrated by the lst of Sniithernian)graduate student rescarch t)pics given in Appendix 1. A list of 
4 0 

Robert L.Busch induced spairng (it fish (sl'iti•Shehtun)staff research publications during the year is presented 1 0in Ap- Jesse Chappellpcndix C. Addil, n:0 manuscripts in press include reports quantitatie inheritance inin fish (vioh Sinitherntan)plid ptculhure productior, algae management with copper 5 0
John Davis elenental comPosition offishfcrhicidcs., cncig, flhss in henthic organisms. and fish nutri- (with lloyd) 1 0timi. During the: y.c'ar a new\ experimental fish hatchery bulding

i\ 
lindurig David Dunseth pl)'cuiture I(t fish (withand k\,tier stlragC plds were Snithiernmin)added to the Experiment John Jensen Ipond ccom nmims (withStalion field facilities. These new facilities were constructed McC(,)v)%oith l'nisersit,, funds and reflect the continuing support pro. 

0 
Paul C.Lauenstein aquiculture (,Aiihledd [\ the 'nivcrsitv for the Center. Chhorn Lim Smithernian)staite-f-the nutrient requiremnents of fish 

1 0)-artreprt giving examples of aquaculture in (with Lovell) Idift,:r.c!it c(untrics. input levels, and technology transfer has Robert Nelson pond culture of fih (withkevn h itted. 'I he report is row being discussed and improved IDendy)lorc lubli,:ation. Another manuscript, The State-of-the-Art Edwin H. Robinson nutrient rq uireicnis ollIr()I .\qu-utural Ectm nics .- 19!77, hits been completed. This cultured fish (with I.o\vell) 1 0is supo ,!ted wkith an annotated bibiography on aquaculture John Sowles water quality (with iloyd) I ICraig Tucker prevenio,,n (of oxygenecilrn:Ic. in open-ended computer-format bibliography, that depletion following planktoinis a c,niprchensive search of the literature on this topic. The di.-ffs (%kith lloyd)finalizatiln of these 2epiirts will complete the state-of-the-art rritles of puhlicazions given in appendix, credit given to each jointreview activity planned at this time. author; includes thesis or dissertations that were completed. 
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echicaCentr saffproidrad iceabot dsig fo hachr 

i r "ntfunds " i- duin toiun-d " 


staff provid
Cente h technical advice about design fonhatcherysystem. 

(;ran Ilun d ,, .%ere .LAtizied d u r Ing zhe e r to p u rchase 150 .7 
inan-nilonlhs oi' I ersolnnel services. These services contributed 
sign ificantly to we'capability fit the Centier inlthe areas o)f 

education and traiiing. extending the knowledge base. adviso-ry capacity. inf ,rniali,n capacity. and linkages and networks. 
Funds ,kere also usCe( to increase library hiildings. to support 
the activities of the Cot ter ,taff and to pro vide materials, sup-plies, and mini)r iteis ,equipment utilized in graduate train-ing. Approximalel\ 141 .es titles or periiodical subscriptions 

were purchased for the liN -ii ..during the st:ar.

The najor contribution oi" ihe grint was to provide fi)r the


purchase of apprixinately 
5-1 main-months iif senior-level 

(assistant profe,,sor and abe)>i, 1 time. These personnel 
are 

key elements in the strengthening I ,he International Center. 

They are primarily responsible for ti 
 - training. extension if 

the knowledge base, advisory services, , d other activities ,-ec. 

essary for a viable program. 


Virtually all of the grant-funded staff participated in the ex-

pansion of the knowledge hase through research and develop-

ment. Results of their activitiesi were published as research 

papers in recognized scientific journals, 
 as chapters in 

monographs or books, as parts (f symposia, and as reports pre-

pared for various USAID Mission and Internatikinal Develop-

ment Agencies (see Appendix C). 


f.fin-tnonths if personnel services purchased with grant

funds since the beginning of the project are given in the follow-

ing table: 


('iteory ]proiiol 

I((-i- rwl- Field
de ijiY e ru n d ,IIoi i111a n ~d r e 'se r(h a nutd

researh tere- ea.rst- itdenti 


larial ulit. labor 

1970-71 (FY 1971) ......... 47.8 12.0 15.2 17.6
1971-72 (FY 1972) ......... 38.0 22.3 25.6 74.9
1972-73 (FY 1973) ........ 45.2 16.1 16.3 65.61973-74 (FY 1974) ......... 48.4 29.0 
 22.4 47.9 
1974-75 tFY 1975) ......... 44.2 30.6 19.5 26.81975-76 (FY 1976) ......... 93.6 
 21.8 40.8 113.81976-77 (FY 1977) ......... 96.6 14.8 39.3 23.8 


'esiil mii t iirCIC. i ilc ,it li.,i"id"<'iiC'Iii 'It" (ilc tit 
,
i. ic\ii li li Ii d l l lxi IIn eti til
:i st te l , il i IM C cix dimc N lt' dcii\ iii hc tic'"ir h iji tiidcintIl x icl idl i rll l l iNi at h;witiilus ll cl.llt, 

Il ie h [Ii 'el I I i u t l ' l, c lt l uuc 
I L'Ig11t II-ii)I ll cl1itd :111Il s c Ltit t I i t' 



.(t .li tlu I i SIiltl 
l . ol'll( lI 111 i:- I,,ut (-w
i L)I llldiIt NC,iiLIh .'Mth l -,h hll.'i2l1NMlt2tlllN
 

c , e t.7:71' t! ~Ct I I~ C I III, N{ I,.'C ir v \ Iltl 11 .,U~ I-lCll 
 1 1C1L, I"tl CIII 

IC!: Co.n 'ut III-lI;I I/C o!IIpiiicilt1fAid" i sd ' i" I'llit11 1' C nLIPllqIs. m 11 I<l Ntlalh.ilij'! lib]. i cl I 
'Cnct iIt'dd tIi"u'ni lIfitlh t\xli ilb)1It\ f c ll ltl. t'iluiitl cc ;iii! a si stlitic l Il stilt' 

V ...
.." / , q.. I Ill 
tiu , 'd"l i-lA h 1c It 1l1 11r I (I I At sh , h 1iid kui 

',,, l cntt .ll tiil i l 
'lc'll,M ichael ,'\l icatlm I ilnic Its lc t'la

dall.u Iiklloti h t ll 
" tl IIIIh4mdts, 


aIPhila,Iipin lt
fldc I t ei h itt S i tI Ifecnt 4mu \ui r ird
(T kain 1pingian i it sun uitUhsc S\ti1 11 ep(' l .) D w.ar iu C.I i!i () R elieh t u. 
•a)..
i(',dia) rc its1 (ha- quit lnc ,,ulnel
(all illnPp. lds 

('nri ltIln it ttid i iii ( ii 1) 

L/iu,(hI-Yuan 
 . nectiuit RcpuLInUIt ,1nd ii \n iIii ti(Tio\ari) iTlul ilrg .lillse,,d+m h l Calin.(iiedachner) (M..,-- Shelh~o)
 
M anamndhar, Iidaa higes
INepal1) Carp iPrlicl(I/, S,1Ph,ipI,inkti) -i- Sicrh l.:h z l pi,,lttol,)ad
 

Three I ihtlas, O•af,,;ht~. . .Ipill 
/llsltP illculttrc \o t Channel ' tishII h " pln 1,1111\) t1

Prelio, Richard 
S - Sillitlhernillln)

PIq culture So, , lils%ilhChtaniiel (Calishl
(Panamla) atsthlefPrinclp 'il Spe'cies (IPh.D. -- Snlllher

man)
Shrestha. Sundar The P iiasit ,lI)itern .iraii(S,indt 

(Nepal) Species of('itiie, (lstb/wuo p.)(M S --

Sun. Peter Lin l-flecs ftIncreasing or Deccreasing the(Taiwan) Protein Pcrccnt;igc in Ih.cahiric Ratiinsfr Poind-raied during(atlisth the Sui
tier G(inig Period (MI S - iusd11 

Becau.,e ofavailahbility if the staff funded froin the grant, the

Department has been 
 able Io attract a number of research
 
grants and contracts that it could not otherwise have handled.
 
The grant-funded staff were involved in at nuniber of research
 
projects supported by State appropriated university funds.
 
Several ofthese research projects will result in information that
 
will have direct transferability to developing countrics.
 

Grant-fundced staff taught 13 courses during the year. The
 
University paid most of the costs for teaching the courses, but

the use of grant funds resulted in nimre specialists in different 
disciplines being available for teaching these courses. Nine 
courses per 12-nonth academic year would be approximately a 
full-time teaching loiad fo(r one professor if he were supported
entirely by university teaching funds. Obviously, a single in
dividual could nut adequately teach the wide variety ofcourses 
offered in the Departmeni. 

The number of publications produced by grant-funded staff 
each year since the beginning (if the grant is shown below: 

Year rt Number} 'o t

1970-71 (FY 1971) ............ ............ 
 ... .... . 6
 
1971-72 (FY 1972) ............................ 
 h 
1972-73 iFY 1973)................................ 
 121973-74 (FY 1974) ... ................................
1974-75 (FY 1975)..................................... 13
3711975-76 (FY 1976). ................................... 

1976-77 WY 1977).................................... 

35
 
50 

'Bcginning in FY 1975, formal reports prepared as atresult ofUSAID contracts are included in the number of publications. 
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A st: nmary of courses taught and student enrollment is 
presented below: 

o.1 of Nu ennrollolbe 

Quartr o.so.lhnIA enrolls'drtonbc'r 
"oUrA.i, Amerion IFro'i, 

Sunncr 197(F .	 109 37
1976................ 164
WFallinler1 1977 ......... ..... 12 147 73
.11 	 61
Spring 1977................ I ( 97 56 

p i17A................ 41 9517"227 


Students normallv take nore than one course each quarter. "l e
total number of students enrolled increased approximately 13 percentover the previous ear. Freign student enrolIten ncresed 49 per-

The average number of' graduate students enrolled during
the year was 85, up 16 percent over the previous year. A sunt-
mary of graduate enrollment during the past 6 \ears filows: 

a'~d~h.\'unwhi'r I ci u/i 	 otdh'ptaresearch
)er . 'nlItot 	 to It iq.uatiir 

Summer -idl II 11.1 Spring

1970-71 (FY 1971) ......... 24 23 31 28

1971-72 (FY 1972) ........ 29 34 43 46

1972-73 (FY 1973) ......... .43 48 50 51

1973.74 1FWIY1974) .......... 48 57 54 
 53 

974-75 I:VY 1975) ........... 50 57 65 69
1975-7t) (F Y 197t) 	 ......... 60 73 79 
 79 


1976.77 (FY 19771 ......... 75 87 88 90 


Foreign graduate student enrollment has been relatively sta-
ble for the past 5 years, ts shown by the fiillowing: 

. tootmr / i'tit 'raidu glte ,.'Idnlts 

Year nr/1ed in mtoItqarter
Sunu1ir [all lltir Spriti ' 

1970.71 (FY 1971) .......... 7 5 5 7 

1971-72 (FY 1972) ......... 
 5 5 13 15
1972-73 (FY 1973) ......... 16 10 19 22

1973.74 (FY 1974) ......... 22 27 26 
 26 

1974-75 (FY 1975) ......... 24 22 19 21
1975-76 (FY 19761 ........ 20 20 22o
 
1976-77 (IFY 1977) ......... 19 23 26 30 


A total of 23 advance degrees was awarded during the year

(18 M.S. and 5 Ph.D.). Eight of these were awarded to foreign 

students. information on the total number of advance degrees

awarded and the number awarded to foreign students is pres-


ented below: 

Year 	 Griuluates 

M.S. I'll.I).
1970-71 (:-y 1971) ............... 4 ( 0)1 4 ( 2) 

1971-72 (IFY 1972) ............... I0 (4) 4 ( 1)
1972-73 (FY 1973) ............... 18 (8) 4 (0)

1973-74 (IFY 19741 ............... 20 ( 9) 5 (3)

1974.75 (FY 1975) ............... 24 (12) 3 ( 2)
1975-76 (FY 1976) ............... 17 (7) 3 
 1I)

1976.77 (FY 1977) ............... 18 (5) 5 (3)


TItAt ....................... .II1 (45) 
 28 (12) 

(itfNumberforeign student graduates indicated in parentheses. 

OTHER RESOURCES FOR 

GRANT-RELATED ACTIVITIES 


All funds received by the )eparttnent and International 
Center strengthen and support the Cente:. lnformation on the 

various sources of funds received by tile (enter is presented inl 
the fillowing table: 

.Nio.t /Iudents 

State of Alabama apprppriated fundsI:or teaching .... ............ .i). 22
.....
 
Iot research .................. I ,T , it)


Sales funds,Front sale of food fish and lingcrliigs ............. 45.(1( (io
1Federal appro priated tunds 14,r research
 
US)A - land-Grant College funds............ 1. ; )
Research grants from other state gocrnmenl.s 2sm.(I II


Research 
gramlls front lFede al agCMn:iCS ... ......... ,I1 11),

Research grants frotm prlidateenterprise ............ J So (t


Sub- otalrch .gant.. ........ ..... .... 1 011
r t:entrpris ..... 
All USAID support -- grant and ciuntrN pr jccts. ,7!2. )1 io 

As the informati n indicates. the Dcpartnte and i(n ci 
receive funds front a wide variety oft siurccs: ho wcic 1 '-Al 1)
is the largest single source i fttids .Aprpriated ton dk, Iril 
the State of Alabana !(j Auburn nivcrsitv ftr teaching and 

represent the seco nd large st ,trce ( I funds..A nutll
her of separate research tnd dcvchpment ci ntraicts prouide teic 
third largest s, urcc. 

Interpreting the term "granmt-rclatcd activitics" in its
broadest sense, virtually all funds reccivCd contribute directly
or indirectly to achieving the purpi)sc of the1cgtattt. ILvetll Il
dustrial research grants contribute supplies, equipment, and 

personnel that are used to) sone extent in graduate training. By
having this type of work going on in the same Departncnt.
foreign graduate students are able ti, hetter comprehend the 
complexity of problems they must fact ill tile future when attempting to balance fo'od and itidustrial production needs with
the need for environmental protecti(.m. 

UTILIZATION OF INSTITUTIONAL RESPONSE
 
CAPABILTIES IN DEVELOPMENT
 

Much informnation about service activities by the Interna
tional Center for Aquaculture has alreid; been presented. A
ttal of 20 requests fr assistance w s responded toduring the 

l 

year. Additional requests, rmi.stkl 
 front p-iv.e imtustrv wishing
 
to acquire staff services onl a pefsomni services contract (con
sulting) basis. sere received, but this type of arrangement is

generally discouraged by the Center.
 

The international service activities for the year can be
 
divided into four categories. The different categories with the
 
number of man-months of each were as follows:
 

Activities by grant staff utilizing 211 I(d) funds ........ 0.9
 
Activities by other staff utilizing 211 (d) funds ........ 0.1

Activities by grant staff utilizing other funds 
.......... 4.7
Activities by other staff utilizing other funds .......... 2.7
 

TolAt ....................................... 
 8.4 

The specific people and the activities involved by each 
category were: 

Profl., r 	 ,./ctiviy aInd dot . 
(;rant stuff utilizing 211 (d) funds
David Hughes Attended conference in Costa Rica and visitedHonduras relative to project develipment, January
 

7-14, 1977.
 
H. 	 R. Schmittou Participated in contference in Costa Rica, January
 

9-15, 1977.
 
R. T. Lovell 	 Visited research laboratories inMarch 28-April 3, Italy and Israel,1977.Olher stalT utilizing 211 (d) funds 
C. C. Carroll 	 Visited Honduras to confer with officials of titegoVernment regarding fisheries development, 

January 4-6, 1977. 
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(,ranti %I3IT utiliring nlht-r fund%01
I,\ Shelf Visited Fhazil to provile consulting services and 

-cxph)ire rcgilu,i dlimti (it lrlect, September 27. 
( )ic h : 4. 1970. 

N \'rnIecd P11bppines n).assist In deign fit fish hatch
cr-. A u ist 3-3 . 1Q7t,
 
A'\ iscd in linduras. tclatise hitcher% plans.

Julne 2?*Jluts 2. 1977 


'9 ni i hi it m~sti'iI(ircec and FA( ), RmnL. In rspk.nse lt re-
Liue., hlut ih cuhlure d cLIC nt. Septembel111' r,pCi 

niar1t1n1Pr,0cnied .I.'.I P ii,, t a p.pCr Il Sc0,ll. Se.pteM ber 14-24. 

1 1r A isle su"ii 2 - t lreaji,ss d ishe ries ',c, l in" Sierra 
1 et.Se reht,l , A c'1,' h 1r 2 2 _76icr QY i 

in Philippin s. (,+:tidler 5-.2I. 1-9 f 
l'arti ipaied in pricct rc o i, ( ce.nt¢ic bul dt 
noon in Ia iaz,.Iehruar\ 28-'.larch 5. I9--

h ,(r ,, er \ssisted A ID hisheries sc,,l r rc%C, Ill ,+j,Pt. 

''\,,,ell NHelpedove bdec,)14 -D e cen ih e r 1 . 
+ 

rmi r thfi~h lti,,is 11,176t ",andrccd pro~grx,,,,,, 
it Po l. n d ttr t S I +d(;r n., A is \pril-1-I, 1977, 

('or 
Philippines hr Sl ). \pril 1223. I' 7 

', v,, ',i ductcd ,qu.cu luri.ce-r,lics tt.ut,, ,g in ,he 

ilit s.tilt irii,,in, otlher luid'. 
[). 

j! t OIlu i d ,. U -1:r I 3-2S. IQ (,I 
\disCd tisherccs prigrau in I Nb,.i irch 

5. t. [ .'.l:',, d fr I S \ID the like hish,:ri ,, in Z aire 

t .\
25-.\prili i. I Q'7 P 

\ ticd .('limtb' rcl.ttilc ti, ptr lectd cl Tme tr. 
" ,I ,1 f,k t,,bh .r lS -N ,,, e i, +., It,.; 1,)" (,

" l" t' ,itc.d C.',d,in,l-,+, rel.,t,, t:I,+,, pr-,je,t designm .,Octoi -P"'T I'l ..r,, ,, ,,'¢ .19 

i~cl1-N isember 1). 1 Q7rs
S 1 '1h I t cid c.t,ulttms iturtl.ipi.i culture in 

Sulsidir ind contereitce inl ( st ia Rica. Januar % 

lrs",idcd ad is r, assistan c loti s,-\lI) in 
par.uiu.is. June 12-V. 1.77 

In additiin ti, the international service activities discussed
 
above, the Center has provided 94 man-rtrnths of technical as
sistance to seven intecrnational development projects overseas.
 
Twelve different Center staff \%ere assigned ti these projects

full tit e. In addition. 15. I ian-m tiths f echnical coordina
titn and suppiirt plus 7.6b nian-months o)f secretarial support

services %erc privided h, the Center on campus. Funds 
 lfor 

these came frim the ind ividual project.,and were utilized in the 

stuppi rt i iflive dilfcrent staff rnenihers. These projects were: (I)

['SAID-supported aquaculture develpment priject in North-

cast Brail Ila BOA 1152 1. 0. 2). (2) USAID-supported
aquaculture priiduction project in freshwater, r,ackishwater. 
and c\tension fisheries wivirk in the Philippines (MAlDea 180 
IC'A), I3 lreshw.,tcr aquaculture development priject in Mid
\, estern State, Nigeria, supported hy the Nigerian (irivern-
rent. (4) brackishwater intensification project in Indonesia 
spurtsrred by USAID (AID,'ASIA-C- II 77), (5) L'SAID-
spTmisored pond development project in Jamaica (AlDila-
C- 1166), 6) USAID-sponsored aquaculture and fisheries (Ie-
vclopnient project in Colombia (AID/ fa-C- 1170,). and (7)
go, ernrent-sprnsored aquaculture priject in Honduras. 

Man-months of overseas activities by grant-funded staff 
since its inception are given in the following table: 

Year AIutt-,Ilor., 
1970-71 (FY 1971) .......... 
 9.8
197172 FY 1972) ............................... 
 8.01972-74 (FY 1973) ................................ 3 .0 

1974-75 WY 1975) ................................. 
 7 
1975 -7 IFY 1976) ................................. 9.3 

1976.77 (FY 1977) ................................. 5.6 


f 
K 

' o. 

. + 1 . 

.. . " .. 

- " + 

, 
IM W 

I f j. 
} , I i ]-

# 

I!7 
I, 

" "V " .i'. 
. ,{. " 

Il i":' . ' !i:.,. 

-I 

Filipino doing research on hatchery design loo improve fish sur
vival. 

NEXT YEAR'S PLAN 
The Center is fast approachine the sate rut devehpitent in

tended with the purpise i tllhe AI) grant. It should be clear 
that Auburn Un iversit) hits a strior g coiinflitren t and si able 
progran for participatiort in internattinmal aquacultural devel
opnent. In spite ,rf this cominitnient by the tniyersitv, it is also 
clear that the Center need-, substantial crrc support frotm out
side suurc,:s if the program is tl ,ustain its v.' irklirad. 

It is expected that the current grant will be extended for a 
few ornths until rtev crotractual arrange-,"-.s can be devel
liped between All) and the [ir elsits. Activities called for 
under the present .ork plait,, wkill be critinued in the mean
time. 

Title XII prirgraits are at possible means to btain core 
operating suppirt for the ('enter. [he (.'enter plans to submitproposals and work with the 'ile XII programs as they devel
op. A special university services contract has alsoi been pro
posed between All) and the ('enter. Both id these approaches 
have good pritential, but neither appears far enirugh a10ng administratively to becoei effective in time if) meet the (Center's 
immediate suppoirt needs. -or this purpise a cuintinuatirn ,,f
the current grant has been requested until such lime as iiher arrangements are in force. M eanwhile, it is expected that over

seas service, internalimial training, and relevant research ac
tivities will continue with the same dynam ic interest as in the 
past. 
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INVOLVEMENT OF MINORITY PERSONNEL 
AND WOMEN 

[he budgeted atcideilic mill ii ln-;ICidCillIiC pitsnnel re-
eeiving ,UI)rt under the gratnt duriig the eport year areclassified belh i , accoirding to ricc and sex: 

Afeo 1nw1 ',6le 
Black ..............
i ... ..... .. ...........
A aerihA Iedican 0 3................... 
 ...... 0 0Aim erican )riat s .......................... 
 2Other. (. .. ....................... 
 ... 3O lt.......................................
 

31 7 

Student etploinytnent was provided to three freign ha-
tionals, two fenale orientals and one oriental nale, which 
enabled them to continue their studies. A special seminar waspresented to hlackthree male students from Alabama A&M
University. who were cmphyed by the School of Agriculture 
during the suinier, to make then; aware )f available oppor-
tunites in graduate educalion in aquacuIture. 

Auburn Univcrsity has an "alfirmative action program" forthe in dvmcnt od ntinority persotittel and women and tir 
recruiting students hir training. The provisioms if the program
are followed closely by the ('enter in recruiting staff and ittrecruiting students fur graduate training. 

There are excellent iq prtunitics fi ir invilving minority 
personnel and viuct in internatiional develpntent wiirk and
for significant contrihutins to Center activities. Unfor
tunately, few (f either grioup are interested in careers in fish-

teries .ind aquacuIlture aitd even c ser are interested i-, interna-
tional service in these areas of \s\irk. 

APPENDIX A 
Visitors Seeking Information 
on International Development 

Xuim IacDr. Jean Nyan Ngatchoi, l)ircct,,F July 2, 1976 
Research Institute if Agricultureand Forestry Research 
ONAREST 
Yaountde, (aieri n 

Ms. Pa ricia T Arroy July 8, 1976 
Assistant Professor 
Defartment id Fisheries and TechnologyCollege of Fisheries 
University of the Philippines 

Dilinait. Quezon Cit) 

Philippines 30014 

President and Mrs. Aniadi( C. Canpos July 8, 1976Central L.uzon Stl e U niversityMuniu,, N. F . 23211 
Pines
Philippines 

Mr. James Kapetsky July 8-9, 1976Apartaldo AERF()Cartaigena Biilivar 2458 

Colobi', 
(hief Justice T. Mabandla July 12, 1976
Chief of the Ilhele Tribe
('ape Province, Suth Africa 

Mr. (ieirgc ifroowSl July 12, 1976 
Department of St;teWashlingti l, D.('. 

Mr. J. Weihl July 14, 1976Mr. 1. Tzhak 
Mr. J. Levi 
Israeli Farmers 
Israel 

Mr. L. Ileckman July 14. 1976 
Mr. M. Ilarvey 
Mr. Patterson 
Sudan Consultants 
Khartoum, Sudan 

Mr.Mr. G. WeishbartK. Sheets uy1.17 
Colorado Fish Farmers 
Colorado 

M r. John lartzogHenry Ciunly, Alahama 

Dr. lapan Benergee ugust 23-25, 1976Program Director (Fisheries)U.S. Peace Corps 
c/o U.S. Embassy 
Manila, Philippines 
Mr. Emmitt Parrish August 27, 1976 
P.O. 1Box 1155
 
Pensacola, Florida
 
Mr. C. E 'hiIc September, 1976 
Mr. William Reeves 
Nir. Gerald IHooper 
Game ind Fish Division
 
Alabnha Department
'Ind Natural Rcs~ourcestf Conservation
 
64 N. tnin Street
 
Montgoner\. Alabanma
 
Mr. Keriit SiCed 
 September , 1976 

rhomipson AndersonEnterprises St 
htrnton, Mississippi 

Mr. Tirso Jamandre September 1 1976 
Fish Faiier aidi FAhli sutant 
Ihoilo Cit, Philippines 

Mr. Varadi La:-:h September 2-14, 1976
5541 Siarvas
 
Fish Culture Research Institute
 
P. . 47 
Hungary

Mr. John Hester 
 September 9, 1976 
Mr. Bruce Bell 
U.S. Fish and Wildlife Service 
Box 836 
Decatur, Alahama 

Mr. Ken Corson Septeniber 23, 1976
Methodist MNission
 
Casilla 35(
 
La PazMolivia. S.A. 
Legislative Aides, 
U.S. House of' Representatives September 27-28, 1976Mrs. Thomas S. Jole. Chairman - Agriculture
 
Mr. Yiuritan
 
Ms. Ermatin
 
Mr. T. Adams
 
Dr. Jim I pin
 

Ra e'4
DDr.r R l phJ itJns , r.O t o e 4 , 1 7
 
Southern Union State Junior College
1414 Davis Drive
 
Roanoke, Alabama
 

Mr. George H-olmes lIonalde October 5.6, 1976
 
404 Maxwell lall
 

University
SyracuseSyracuse iNer yrk

S
 
Mr. Earl B. Terwillinger October 7.8, 1976 
Chief, Productiin Programs Branch
 
International Training

Foreign DevelopmentlDivision
 
U.S. Department of AgricultureWashington, D.C. 

[iesH. Jihn Breaux (D-I.A) October 8, 1976
U.S. Hiiuse of Representatives 
Washington, D.C. 
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Mr.James \Viiial,s 

('aribe King'Shrinp Co. 

ito432x 


(aN' Rojo,. Puerto Rico 

NIT. ind NIrs. NIich:,: Sipe 

Natural Sos.selm 


R, 1,K)\, 3t3Iahttc i., londa 

NIt A\xi .-\iRt.iman Selin 

l',tt,.al lte taitt,al Affairs

vi 11 S.111ii Dads 

.1t; 

K ed,,doi Anld .\rabia 

Ilt () I. Ilra,.i 

\ , i.,thurc l)c .lirtnent 


",'L,.'1tc 	 -\si-inFisheties Deelopment Center 
Ii, l.+.tLV11 

( ' lidda 

I'hlIppines 

.. tiuin 	(iucara Moran~Di!'trco or o iNturaturala R esources.'r\grt
\crtu.iu, 

" it~oOctober 

H , b'uC.I utliIna 

\ lr i'
\1cl, 

Pi', '|i t-Itll ReSources 

I 
, 

ISt It.NV 


1) U.,Nng!, m.
I)(' 


Ms .,-p1t 	 I.Ili.t 
,'netr I,,rc.irs
I'hgist 

Dcpairtttrnt of Natural Resources 

B teu 
f!iherie' and Aquatic Resources
PO lo t2, 

%atila. 	 ppilues
Nit, (Ia.lit PIp~ttiTechnical 

Mr flciire; ParkerR ,,ic N , 2"
 
\itor. W,
Visconsin 

.. l)ug Jones 

(U'SAII),Vashingtn

Office of Agriculture. (TAB) 

W\ashington. D C, 


Mr. Milton ledirdAp'ariadho 	 7-2741iRcvieMrln 

San Jose. Costa Rica 

Mr Paul 	 Bedard 
864 Chattahooche Drive 

CP.( Box 10547 

Gaincsville, Georgia 

Mr.Dn Thomaston
Mr Dan S 

.Mr.Frank 1:Il1s 

Department ,,Natural Resources 

Georgia 

Dr. Donald : Amend,Director of Research 

Tat ,lek, Inc 

2779-152 Acnue N.E. 
Redmond. ',,ah ington 

Dr Waid t'KnerMr.
Mr.Jack althier 

Mr Bur AItc 

FrchBuatc Injtute 


l)cpartment ,fFisheries and Environment 
\Vitiipeg. Canada 

Nir. Remlusg 
ir. Rasimusn 

Mr. Arne 
M.rAnderson 
Danish Farmer Group 

Mr Philip Irwin 
Mcc fAmerica 
It'nitcdStates Information Agency
Washington, D.C. 

October 11-12, 1976 

October 12, 1976 

October 13, 1976 

October 15, 1976 

October 19-20, 1976 

21-22, 1976 

October 29, 1976 

November 3-

December 17, 1976 


January 6, 1977 

January 24, 1977 

January 24-25, 1977 

January 2428, 1977 


February 1,1977 
r 7lurkish 

February 4. 1977 

F 

February 16, 1977 

March 24, 1977 

Mr.Alfonse Catchy March 25-27, 1977
Director of Fisheries
 
Central African Empire
 
Africa
 

Mr. Boh Thoesen April 4, 1977
U.S. Fish and Wildlife Service 
Atlanta. Georgia

Mr. Bruce G. Barcla,, Jr., M.'. April 4, 1977 
U.S. Fish anrd \\Iil: Service
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ni:ntial Ctitrl in Fishes (Rtgers)I hu:c, Rinald 	 Mcithids ti Vaccinating Fish Against Bac-
terial Diseases (Plumb)


I r1itrrns. ihoilts 
 Year-class Mirtalitv it' the l..argeiiuth
3ass in West Point teservti (Shelton)I t. 'i. i-Te' 	 Use of Catfish Processing Wastes in PetYtids ILovell)


I tikr. Iuther Earl\ 
 Fod Habits of' Striped Bass Larvae
(Sn,4) 

\%,idcmricic. Kateric" Tilapia Culture in withTanks Filtration(All son)
\,it i,,,. Mark Bchastral Characteristics Betwseen the

Nirthern and Florida Subspecies oIf 
Largeniiuth Bass (Davies)W,,Iacc, Richard Ssieliatics otf Pinielidid Catfishes 

tRamsey 1 


\ ,ktcrs.
(erald Influence oif Environmental Stress onSusceplihilit%to Bacterial Infections in Fish 
(Plunib) 

APPEN IXcAgriculturalPublications of Grant-supported Staff 
. .,,, K -. i, R. T. Lotiit 	 1976. Yield and Quality ofMechantialy Debmed Flesh frm Farm-raised Channel Catfish,I iklpia, and ltufflAhfish. Proc. of Tropical and Subtropical Fishirechnotl.g iont.. April 1976. pp. 41-44,

Ith Iii 'o)s, I.i siit Effects tif Three Filapias (Situohert'on spp.) andSilei Carp l0ty. n.diptturlmtmoitri) on Phytoplankton Com-
ani Wt,,.r Qualits' inro/tr,nun tcsp nt tott. MS. thesis, AuburnPtndsUniv.with Channel Catfish (h'-

I ii ,. tiatt l %..I. theR. T. uburt. 1976. Flaked Diets for 
I NAAIVII%T.Lovit~iM.it~)Aquarium Fishes. Aquaculture, Vol. I0. (Accepted for publication.R 196. lakd Detsforand 

1976.)I) MULL.t, J. L ANDoF. W. M( Coy 1977. Simplified Programming as aFarm Management Tool. Auburn Univ. (Ala.) Agr. Exp. Stti. Cir. 
Bo,) Ii, C. E.232 1976. Chemical 	and Textural P;.oper*ies of Muds from 

Different Depths in Ponds. Hydrobiologia 48: 141-144. 

By ), C. E. 1976. Accumulation of Dry Matter, Nitrogen,Phosphorus by Cultivated Water Hyacinths. Econ. 1ot. 
and 

30: 51-56.Bovo, C. E. 1976. Nitrogen Fertilizer Effects on Production of l'lopiain Ponds Ferti ized with Phosphorus and Potassiuin. Aquaculture 7:
385-390. 

Boyti, C. E. 1976. Water Chentistry and Plankton in UnfertilizedPonds in Pastures and in Woids. Trans, Anier. Fish. Soc 105: 
634-636.

BoYi), C. E. 1976. An Evalu.ition of a Water Analysis Kit, AuburnUniversity. (Ala.) Agr. Exp. Sta. Leaf. 92.t]iiyIm, C. E. 1977. Organic Matter Concentrations and Textural Protperties of Muds from Different Depths in Four Fish Ponds. Ily
drobiologia. 'in press.)CRA,\ tORt), K. V. 1976. Factors Affecting Catfish Production in West-Central Alabama. Auburn Univ. (Ala.) Agr. Exp. Sta. Highlights ofAgricultural Research, Vol. 23, No. 2.

CRAwATORt), K. W. 1976. Economic Compariso.-is of Single Croppedand Multiple Cropped Catfish Production S'.stems, Auburn Univ.
(Alit.) Agr. Fxp. Sta. Highlights of Agricultural Research, Vol1. 23,No. 3. 

CRASit'ORD$ K. V., R. 0. SMI1111LRNt,,sN, AND D. R. Dt',NS iiI. 1977. Consutner Response to Market-size Ti apia and Silver Carp Grown irCombinat ion with Channel Catfish Proc. oif Sixth Annual Meeting,inland Comrtercial Fisheries Workshop. Little Rock. Ark. 
DoiIrNs, D. A. AND C. E. BoyD. 1976, Phosphorus and Potassium Fer.tilization of Sunlish Ponds. Trans. Amer. Fish. Soc. 105; 536-540.GRi\iT, J.H, ANt) R. 0. J1?.t ANOi1976. Length-weight Relationship (4Pind-raised Milkfish in the Philippines. Aquaculturc. 7: 339-346.GROV'R, J. H., R. D. Rt:)'OMLIA. ANt) V. A. Dt'RF.ZA 1976. Prtoductionand Growth of Milk fish, Cmmon Carp. and Catfish in FertilizedFreshwater Ponds. Kalikasan, Philipp J. Bil. 5: 193-206.tKIlNs, M. L. ,AND E. W. M( CoY 1976. Methods to Evaluate Investments in Alternative Farm Enterprises. Auburn Univ. (Ala.) Agr.Exp. Sta. lFghlights tf Agricultural Research, Vol. 23, No. 4.Lo t i, R. T. 1976. Develhping Marine Resources. Dlbate Issues,

9(3): 9.LI-I I., R. T. AMt) R. R. StI 'KNI. 1976. Nutrition and Feeding tt'Channel Catfish. S u. Coop. Ser. Bull. 218 Accepted for publica
tiin. 1976.
 

Los-i., R, T. 1976. Nutritional Diseases in Warmwater 
Fishes. Midwest Fish Disease Workshop. June 1976, Carbondale, Ill. (Ii press.IR. T. 1976. Factors Affecting Ftotod Coinsumpt tmt('han nelCatfish. Fish Nutrition Wtorkshop V. Noivember 1976, Portland,
Ore. (In press.)Lit ut i., R. T. 1976. Flavor Prohlems in Intensively Cultured Fish.
Pric. of' Tropical and Subtropical Fish Technology Citrnt. April1976, pp. 45-47. 

LOVt:I.I., R. T. 1976. Forntutiating Fish Feeds. ('ommenrcial Fish Farmer2(2): 42.

Lits HI., R. T. 1976. Nutritional 
Diseases in Fish. Cmmercial Fish

Farmer 2(3): 26.

LI-tsi.i., R. 1. 1976. Energy Requirements for Fish. Contmcrcial Fish


Farmer 2(4): 40

L'vi-t i. R. T. 1976. Facttrs Affecting Food Consumption by Fish,Commercial Fish Farmer 2(6): 33.

Lt'tii.t., R. T. 1976. Lea:t Cost Fish Ratitns. Cmnercial Fish Farmer


2(5): 26..tsm.t., R. r. 1976. Energy and Protein Crnversion by Fish as (.'tim.
pared with Livestock and Poultry. Commercial Fish Farmer 3(Il:49,


McCoy, E. W., J. L. Bot:list-it.. ANDtC. M. Jo1 t.v 
 1976. Reducing Uses 
if Energy in Aquaculture. Auburn Univ. (Ala.) Agr. Exp. Sta. Highlights if Agricultural Research, Vol. 23, Nil. 3,McCoy. E. W. AND M. L. HoPKiNs 1977. Estahlishing a Market ftr F(itic Fish Spe.ies. Auburn Univ. (Ala.) Agr. Exp. S, -' itt 

McCoy, E. Research, Vol. 24. Nio. 1.W. AND J. L. BoulWH1ti.i..
Budgets for Fish 

1977. Preparation (if Financial 
Cir. 232. 

Production. Auburn Univ. (Ala.) Agr. Fxp. Sta. 

Nt.tstlON, RoBt. Experiments on the Reproduction and Survival ot theLouisiana Red Swamp Crayfish, Iirotanbalirusdrhkii (Girard) in lintensive Culture Conditions. M.S. thesis, Auburn Univ.PAMA,itAl, M. M. The Metabolic Activity of a Salt Marsh. In: J. P.Stout and M. M. Pantatmat, Monetary Values of Alabana CoastalMarshes: An Interim Report. Submitted to the Alabama Develop
ment Office and Alabama Coastal Area Board, August 1976. 

PAMATMA1, M. M. 1977. Benthic Community Metabolism: A ReviewAssessment oif Present Status and Outlotok. lit: 1. C. Citull, ed.of Marine pp.E soime senthis, 99-Il1. Univ. South CarolinaPE o, yolum a , S.Ca
 
Press, Ctlunbia, S.C.


P-rIo, R. AND R. 0. SMIIi.RMAN 1976. Polyculture Systems with 
Channel Catfish as the Pritcipal Species. Proc. of Natitial FishCulture Symposium (Fish Culture Sectior rof the American Fisheries 
Society). Abstract No. 8. p. 8. 

14 

http:Dt'RF.ZA


.i), I ) (' F. i' li 19 7 
f). 'cairinl I Ir elcii;ulh iss IigeLr -


Iiii in (l gc,. Pric. id 1\J.n. ( In uth.xist (Oanic and fish 

(oini. 2: 74-1. 


SNiss, .1 R IJ1 77. Iiicrailiig hc 'icth i (ieiiit ('Oltiti b) Perildic 

l)iisii ,I (lic Slick. Pri(c. A li. Ullt. Sl uilcasi (ililc ani Fish 

('mlli ( i. llcss.)
prn 

S , . R i)71t i tiir i)ccc liriit it a la cs h-s .IaterR. Itcciliilcriitili 

Fish I laitchcrs C nicr iii Central ILu/on, Philippines. Dlpt. It ish-
cries and Allic'd Aquacultur , Auburn iv. (Ala.) Agr. Fxp. Slia. 


SN,"i J. It 1976, I ludriras Aquaculurc Pruicjct Advisor) Service 

Icpiirt D)cparnicnli it lislicries anid Allied Aquaicullures. Auburn 
L!niv (Al.) Agr. lFXp. Sl. 

SM, s I Rt 977.. " tichriclu lr itrlling Wceds in Siriped IBass 
Rearing Poind. Plriic. it Ann. ('tinl. Smllhiast Giri and Fish
 

( 1 11press.)
 

S(ni is, j \ W iI I m. i 1 Ic.tt f, I Aniniiium n i Niirt il ,it Ir' unr, 
Prductin in li Ponds %1iS !hicsis. Aubuili nis 

,)tikktR il), J. R., JR J, II (los 1 . Il ill19O7v d71M Nc'it 

Iib a. (;Uci. SI c. *iiic'r. .\ iarcl,,k tih lirlnig!;nii 9 1 "i )
, . 
Buttatlih.li, 1I lapi . krwli ( itrp, imit ( ~tnrc! ( itlikh in 
Id cullurc. Proc. 2 (hti Ann. ('ilt ilticwi,iI .mic imid Fi-sh 
(tllin. 29 XO(91 

YAN, 1). It.. Z. 0. S I !1111, ',% i() I., (ili I N ii- t'IiLLIlI[ItII, 11
 
Hybrid (Hiuc x (Thannetl 'olishi andl (hiiiiic. Mol l'i uk
 

Wit I I , JMsiX'I) R () S I ll) 5 i i. i d1 Ili-tlsi ,,I Ilb lklid
 

fild i 

Proc. 2901 in. (',im..S:li,, (Gmi- andlish ( 1,i) 82-16
 

15 

http:Buttatlih.li

