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ABSTRACT
Presented is the hearing to extend and make technical

corrections to the National Sea Grant College and Program Act of 1966
as amended. The texts of the bills presented by the Senate (S. 1262)
and the House (H.F. 5452) on these matters and the National Science
Foundation comments on S. 1262 are included. Among the proposed
,amendments is the transfer of authority from the "National Science
Foundation,' to the ',Secretary of Commerce." Statements summarize the
purpose of the Act, include examples and samples of existing college
programs, and present potential programmatic goals which include
expansion of international efforts. Discussions among committee
members indicate concern over the administration's proposal to freeze
money at last year's leve] which would mean program reduction.
Appended are supporting letters, articles, and statements. (MLB)
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IN THE SENATE OF THE UNITE!) STATES
11113

for liinitwlf, Mr, Nos, 1rr, MAI.N ts'' uml NII.. intro
tlurell flit, following hill; milk', %%Hs read hktil. um' t.t.f..irvil jointly, 11)
unanimous vonimit, to tlie Utititinitti,s uu Liolor nod littliliv
Coninitavo

A BILL
'ro tixteml and tooke trelutiettl corrtictiotts to the National Stitt

(Inuit Coltvge and Program .1ct of 19141, as amended,

1 Be it enacted kit the Scuttle tutu 11011$e uJ itiliresintu-

2 firtm o/ (lit' Undo/ Motes of in l'ongres..? fixNenild(d,

3 That the National Sea (Irani Collt,ge null Povrain .1t of

4 1960, as amended, is further amended as follows:

5 (1) In section :203 (1)) ( ) insert after "for the fiscal

ti year ending June no, 1973, not to execed the sum

7 (100110()," dui following.: "for tin' year ending June

30, 1974, not to exceed the sun, of 8311.00o,o00, for the

9 fiscal 'ear catliag :tax :IQ, 1075. linf to extputi lire of

.11
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I

1 capable of being used as It means of transportation on

2 water but does nut int 111thb non-self-propelled habitats,

buoys, platforms, Mid other &clues or structures used

4 principally for research purposes:).

5 (t1) Amend section 205 to read as follows:

li "sTunl: OF INTERNATIONAL MARINE TECIIN01.0t1Y

TRANSFER

8 "Site, 203, (a) The Secretary of Commerce is author-

9 ized 8110 direLted to undertake, through the National Sea

10 (Irma College Program, a study Of the means Of sharing,

11 through cooperative programs with other nations, tilt' results

12 of marine research useful in the exploration, development,

13 conservation, and management of marine resources.

14 " (b) In carrying out the study required by subsection

15 (a) , the Secretary is authorized, without regard for para-
lEi graphs (1) and (3) of section 204 (d) , to enter into con-
1 7 tracts with, and make grants to, institutions, agencies, Duel

18 organizations described in section 204 (c) .

10 " (c) The Secretary shall submit to the President and to
20 the Congress the results and findings of such study, includiug

21 specific recommendations, not later than June 30, 1974.
01)

"(d) For the purpose of carrying out this section there

23 is authorized to be appropriated not to exceed the sum of
24 $100,000."
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113,,comiuss

IN' E 110USE OF REPRESENTATIVES

.% I $,1 )T

Mrs, Si i.t.ivAs livrstlf, Mr, DowNINI111111111tr, 110$11Elt) by request) intro
ing hill: wItil11 wits tvfetil to the Conunitteo on Machina

Morini,:m(1 s

A BILL
To extend and make technical corrections to the National Sea

(Inuit College and Program Act of Wild, as amended.

1 Be it enactrd b!/ the Senate and house of nepreacida..

2 lbw of the United States of America in Congress assembled,

That the National Sea Grant College and Program Act of

4 1110, ;1 anieded ix further amended 11R 1011W.;

.3 ( ) SeCti011 203 (1) (1) in the phrase "for each

ti .11) i1luut tiNal year only such sums as the Congress may

7 heriter authorize by in"'. delete all after "such

S ,.11111,4 sul)stilutv Iliervfor "may be necessary".

9 ( . 2 ) Th sretion 204 (a) , delete subscript " (11"; and

10 fickle 1111 after "in any such fields", substituting a period

11 therefor.

1
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0

3

.1 CO Delete "National Metal. Foundation" and `Tulin-

2 &atm", qtbstitating "Secretary of Commoyee" and "Sarre-

3 Wry'', reNpettivoly, wherever they appear; and make

4 conforming vitauges by deleting "its" and substituting "his"

5 wherever appropriate.

6 (8) In section 204 (g) delete "it" and substitute "the

7 National Science Foundation"'.
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Senator PELL. No. I mean civil service employees. .
Dr. ABET.. Yes, 20 including the clerical.
Senator Which is a very small amount for a program I think

of this scope and this imagination and innovat ion, so I congratulate
you both on your work in this regard and taw closeness of your partner-
ship and we are very glad it is going as it is.

I.Tho statement alai Information requestol follows d

STATKMENT of Ua. ROBERT B. AIM

Messrs. Chairmen. Members of the Connnittees, it is a pleasure to report to
you on the National Sea Grant Program, which your Committees created over
seven years ago, This represents our sixth year of actual operation. During that
period. we have adhered to the language and intent of the National Sea Grant
Colleges and Program Act of 1980, Public Law 89-688, as amended.

With your permission. Mr. Chairman, I should like this morning to discuss
briefly a few major issues relating to events of the last few years and address
myself thence directly to S. 12112 and ILR. 5452 which passed the House May 8,

Naturally, of greatest satisfaction to my colleagues and myself in the Sea
Grant Office and possibly of greatest interest to you are the accomplishments that
have already taken place in the National Sea Grant Program. They are, however,
quite numerous and rather than discuss each one individually, 1 should like to
offer for the record a paper we have prepared entitled "Benefits from the Na-
tional Sea Grant Program." In this document, we discuss the accomplishments
and payoffs that have already resulted from these first years of our Program's
operation in aquaculture and fisheries, seafood science and technology, mineral
resource development, biomedieinals, engineering and transportation. education
and training. :40(.10-economic mid legal studies, coastal zone planning and man-
agement. pollution and wa,:t disposal. and finally the advisory services which
are proving of Increasing impertance to our whole program.

The first aspect of program management which has concerned us as a planning
force in previous years and as a problem area right now relates to the "insti-
tutional technique" under which we have been organizing our grantees. From
the Program's inception, it was apparent to us that innovative techniques in
management would be necessary to take the best advantage of the Act, which
was itself highly innovative.

Further, while the word was not used in those days, is. seemed to us that the
interdisciplinary was a natural mode for the Sea Grant Program. Consequently,
it appeared in the Program's best interest to be able to unite divisions, depart-
ments, and schools in universities, as well as several universities, industries
and State agencies in common cause, wherever such appeared merited. It goes
without saying that such organization presented problems not hitherto en-
countered by the universities, but we were astonished by the alacrity with which
they responded and in nearly all cases have operated successfully.

We feel strongly that it is owing to this unusual form of organization and
operation that the accomplishments listed in the paper I have offered have
actually taken place.

We can readily understand the concern that has been so often expressed at
the block funding techniques used by so many agencies in the past. Sea Grant
is not a block funding program. We have emphasized the need of reviewing
projects individually when lumped under single "Institutional" grants and of
insisting u;ani the use of central themes around which these projects must be
nucleated, Nonetheless, the semantic barrier has been difficult for us to over-
mine.

Pr,gress bas been especially noteworthy in most States which have tradi-
tionally mounted strong and complex programs in marine science and tech-
nolo*, e.g. california. New York. and Florida to name a few, In these States.
between half a dozen and two dozen schools and agencies are united in unified
Sea Grant programs. In other cases. States themselves have united, such as in
the case of Mississippi and Alabama. which have formed a hi-State agreement
for the purpose of a stronger Sea Grant Program. We cannot give the Sea Grant
Directors in these areas enough credit. They have performed nobly under the
Sea Grant Act.
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st..t and indastry, and began eseareh into methods of restoring the beds.
Tecnniques were developed for juvenile plant propagation and protection so

that the possibility of planting completely new beds is being ex-
lowed some of the old beds have been regenerated by planting techniques and
ere appronehing their original slse.

UNIVERSITY OF AQUAell.TURE, PLANTS

CarraLzvpnan is another linijor HIPPII cnllohl whielt is it basic material in
many industries, Thy demand for varragcenan exeeds the dependable natural
upplY of red sett weeds. in particular. there Is II current detuand for a sea-
weed fvtivtlon wlilvt1 can nest la. produced from a *pules of red alga ealled
Eitei«.unia. This extract, the iota fraction, makes snap-puck desserts and similar
processed foods possible. Under Sea Grant support at the riliverdity of Hawaii,
the produetion of Ruchennut on pilot farms was shown to be ecomaufe. A man-
agement plan for such farms was'developed and washing awl drying procedures
for improving the yield of ea rra aeo' n from Euehentan were perfected. Efforts
art' being liontv to extend Euchcama farming. now plittelpall) in the Philippines,
into .American flag territories In the few areas where labor Is available and, at
the same time, to develop mechanixed farming systems more suitable for the

eeononl.

uNtvEastry u soulla nottum., Aqt:ActuaTuE, PLANTS

Svo (trout investigators have shown that Eucheunia can he transplanted from
deep, offshore waters where it grows naturally off Florida into shallow waters
where farming is possible. Several techniques that may be adaptable to large-scale
seaweed farming along the Florida Gulf Coast are under Invpstntation, The Flor-
ida and wail investigators are in regular communieation with each other and

t In, rest of the relatively small seaweed scientist community.

I.NlyEnsITY OF NEw AQtACULTURE, WANTS

1!.0 major red seaweed used for its jelling properties in the Caned States Was
the alga, Irish .loss tViloadrux criwpild) which grows in Northern Atlantic
haters. Sea (Intuit investigators for the first time have completely defined the life
cycle and ecologieal requirements of this valuable seaweed, producing the knowl-
edge nevessaPy both for cultivation and for management of the natural resource.
As an extra advantage of the Sea Grant system, the New Hampshire Prinelpal
111 vest iLul or spent his Snblattiettl leave with the Principal investigator of I
Versity of South Florida project, thereby combining the marine algae knowledge
and experienee of the two universities.

UNIFitsriV or cALIFolustA. sANT OARRARA, AottACELTURE. PLANTS

Marine alga" investigators at the t'uiverslty developed an linderwatCr micro-
pwerfill tool ff ir use of all seaweed se: antists.

tNivEnsITY OF AsitINGTON, QUAeULTURE, pLANTs

1;:gartina r.ramperata is a member of a flintily of seaweeds from which agar, a
third class of marine colloids, is extracted. The University developed methods of
"vegetative propagation" (comparable to taking a slip from a flower or shrub,

ing, and planting it ) and of controlling the amount of branching and Initiation
of new branehes. This lalouratory technique iarmits evaluation of various envi-
nannental ehanges on the seaweed, knowledge of illinortaiwtb in planning aqua-
culture venture's.

usivEnsITY OF IlAwAll, AM:I:1111E

The University, 111 cooperation with the Mardela Corporation of California,
conducted a review of the state of the aquacult tire arts in the United States, bring-
ing togetIno in a series of 12 regional conferences persons frtan industry, State
agt;:c11-4, Federal agencies. and the universi: it's, to determine the needs and pri-
oritis of the broad aquaculture community. The report in being used by NuAA
in defining its full aquaculture mission and plans, and by the general aquaculture
community.
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.IIa Iil.L i h'iii ilpt I Iii, iiuiittts, UIIIi(Ltit iIlziti ii fthItiIilIiIiil %iitt'. hut n liriziti butt
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1)i)vI(1(' u giniit ti't all i to Ilslwrutaii. I)rI)(tsuv a liti L4h1 t't'ti. tt. !vnst 20 IIstiuwu
will lit' liwols&il 1 t't'l harvesting hi 1u73 ; tht'y ali' t'x evteii Lu ixtIort O,OIX)

l)(ittttiL4 'f 'l t11h4 yen i' with a return if $75,(O. Annual production Is expected

tii ltitipas'. Ph.' lit j,'tt ii'st lii Feth'rtil $ea Urant wits $7,8(Xi whkth wits matt'hed

It Ii 7UO ut' 1..nt Pintis, _ an ittitlitluntfl b'nellt, the project director arranged
r '. wirk.Lnp t'ur liii iitLlt'tt)jtt'iL unit ttlsuitivtiflt iiit't1 )('l'SIIIiI4 to niak.' t lit'

eti t iij'.' fur t'r.'tlt.

I'ii:i'i IV 1)1' tKOi:I., I iiIIl.ttI i.'1. Fii'iii.Rii;-

t'lit* I %V(II I i:t'vI ii.tiL 1i tiuIt' IlIXt'II slii'Itttji tislu'i'tti'ui vas tuuiitlitli'tL IIV

'''i'i.ii:i iui I'itlI' i'xt 'itkiui t'c'l;i lilt tIu' I lit' iuluii'llrlt,i uuini t'Itlil'iu!y
tif Itit' ( t'it luliiII1' lLi'i't. 'l'ht' itiil utili' liii' iit' iii' a sIi'it ir tiuuuuuiui-

IIIiIII III Iii'tt't'it liii. tvi ttt'ts uuuiL tIii' ;uttiii LIII iul a IliIiii virt' Iii ilit' lurlitilli'.
't.vi'i:il 'tu't liuiVt' Ititlli'il tlibu iit' sysl. iii .ir :u r' In I lii' llroI'e'Ss uut' iluuliiji so.

Ill. Si:i-uuiu 'u ii i i: .\i' 't'i:iii \ul.''i\

IiL"II IS IN'IliIt' III 11.1 I Ni)I)tY, $E.FIflhu siii.Nt I:

$'iiiiiL i'u till' itt' I hi' liiuu.'t iuIi'uit il'iul :iiiul li':i 'I iitIli.i'il riiulIIips ill t.i4. \V;LIirs.
I II"S i'I I l'illt luriuj.'CI till' ji ItIIiII' IIi'S t'luuluiii'uit lutis ullaltu' 'iilusIiiit i:uI ui u1gi'i

''ii t:iuiiit'tl, tliit'ul. ;iiiul l'i'u>u'Ii .uuiiiiil t1'tuuIili'ts. ( ';iiuiii'ti ,iiitl t'i?.l'Il jui'utttiit'I S ('l'I

fuittuil lu lui 'ui i.uiIlt'iit utiiuilit, ;uuuil tigIi),v a 'it'lt:lIuli' to ititi' t in'l. 'I'm' iuiu'st
ti'.tllliSiiIg Iui'uIiIIIu't Il)ltt.uI'$ lii hI' a IIIItIIII'tt 11iI1t 1'iiI liti'ti IS uti'i'p Vi'iu'uI.

;l l'a" iii jjs jiruui'niii, :1 ui'Iutiulyui' iii:iiiiiiiu' t'ur 'hliiiijii ;iiiut i'i-I'i'I'uit lug I lii'
utuuiiI %%uI'. ILI' I'lI tutu litt'ii I'iflhItl I'u I 'I'tL IP. Sqi hi 11i'uu1'1''ut'S.

V.\IV u1',. li\ III i;).i)i;i.%, $!-.uI)uI1 sI-Iu.. Il:

I'. Ii .!i a f i u ii iLi'vit.0 uul i'ruuiui ii iuiiiluitu,i I 11111 iii I uiiiuI ' III'

tltlt't. ltllt'iy i'uiiiuiiiiiuutu'tL fish iiii';iI. :utuul a I.iiiuhi'i. lit tilt u'ffuui'I I,, iltvIIuuIu iui'w
hffl:.h i'hu. i'aI'i'uutl - u'Ii;.l. hititu' f"ut i;;it uuuth ltiu' SuiiiuIsli

(u&.iu'kii't.'l tiiul Iui;ut'l ttiiilht.'t u'iIII Iii' stiu'i'i'st'tilI,v siuiuuku'il. lIlt' suuuuilt IIIIII'I'$Su)I' hi luau.

IItIIg Ii; illhllutti' it sutiukiuug lull. u'uitluuui lltiSI'il (III tillS vuutl.

I.uitISIASA su'AlI L.tII:Sl I\. sl-;.%lu)u)lt $ti.S ii-:

uIiil I l;ult' lu't ivhi iu'' hi I,l'' S.';i ftuuul t'I''ut'lu'i' till. l'Iui'hiiiuhuu,c 1 'iptirhuiu'uul ;ii'u'

uiItulu9'vtuy. "lilt i'u'iili" tII'IIIu'uI1 I it iltut u' Iii ujt'u,llu'iI,VjTtg ('Ill"! :,.'I':lii ll1i.1il' lii
ittt'I'tus' Fiut'i 1' huiilii..:t ritil lllil il,v iii ,lu'lt'u ulhuthunt liii' ''uulu,' tO' ;IIuu'huiil,% to ui;i IV-

fl-li :1 ad ut u'u'uutalh iii ui uiu.'u'lu:i uik';i fly lul('kltul ii nut 'lir.'.ltl.'d ul;I Is ILW:u I iuutii

acc't'jut a hit' uiii i'ket jg I'urnt. I .S 1' wu I t'k lii a tilluc'uilt art' fuuuuuls 11115 luSt i'tl 111'eVluIUslY,

Il %- l.% II I '1 i.isi LV, Sl%l-',uc'Iu su1I.\u

'' l'' ''I1' u1 lti;IitltuiIihulg Sltl'IliIlu ttiutil'uI. 'I'.\'It' I'uutiiuil

thu il:ultl!,''i.:lIiu' t:ic'lu'i''u;i lii' i'u''jttuiti!uhi liii' utii;uhI, uhi'i'iiu'i':it liii.

I \II it. IIIIlltuI I-I 1\tu. sl-lIuuuult SI Il\u I'

iii;i lily u'i 'ii I l'u 'I ii,u'I lu 'uh' a iud i'v I Ito Ii 'ii, fuui' tl"ii itIu':l I a iiul I ' a itul hc':i I iuuur.

i'u''tluu'th hI I 1l :"':; i;r:iui'u'. it.' ii-'. iIuiuiih''u'ii Ilu' iiuhii-i '.: . lliu iuii'lhiuuuj'i

i'uuh luIiurhlli'ttu,li ::It'l lul'ttIiuhu iulut 111111 ,h;iI 'I ltl u'It7lih.tlIuJ>u'uj I'u'u,l t'uuiiiuiuh:i-

t'''I!-. ,tlulj-uI\lul.lIti '.'.uuil l,utl\ iuiuihu'i''a' lt''ihuI lu' uti' uuhi'i;ititIil :iiuh tu Ituilitsti'v
1:1 .l ''huhhii' '.u'i'l.'u' I''' iii Ii- iittu.;il uIlI;lIjt liii' il'uultIi'iui fit I'u'''I' III i':trs hi,'i

i'; lt'u'uh liliti iii'I :1! Ii'- -.u' :i iiul ii haul I i'u uIt u'lliu I i l'u'u',h t'nl'ni iih:i I it .1K :ii luuuhli I ''I'
li-itiilu:Il Ilt'. lii :uuh'hiIi'ii. uui I'1hi'' IIluu uuil tu'!'itu'ul hi''t, .huu'' lul.ullli'u'

11111 I iu 1,11' ' i' 'I' a ii liii:, I fu'u'ut II,.-.. ji'- h ii Ill itt, (.1 I fu'iuI;u': Ii

t''''''1 uhi'i''ii ..isIilt hulls. :1u' uul' uifti'u'i,t Ill;uIii I'' 1'' iii' j.... jl,j,t Ii liiilutiili
I' u,(

I ut'..tih sat ul''h:''l:ahiu';, Iu,c'I- 11.1' ,hu'utuu'uh It uli uiuuuhi't'' ,st ;uuuI'fl
'S 'III lii Ii' u u! jul ' .vu'i I u tutu if Ot a u''.! I u'hu' 1!:,? ''I it' i'hii'i' II lull Ii'
I it'l I'lu'Ilij-l' '.i:ur. I'uuuuitul hi,I '.alxitu,\itl, Ihiu' ' tj''!u Ii, '''.Iuu'hlIl',, III

II. hi Iihsi'tl 'u'u ut I his' uI:i ,'l, I 1111.1:, Iii ii' IuituIIuhil i iii t:t I'l ii ''ii'. I I I':i it )iva' u rh

u;.' lu iIltuli'i ;l I' Iii:, I I ' Ii uul:lL'u' uuu'I'uI i. ii tlii' 1i u uI :1111, Iii,' uht''Ir iui:t,' I,. uu uI'1i

lu''uu'jiju'tll :i ,'I' :''.i-'lI'''u i';.ultu :uiu.l lutl'Il:Ilu_ till,.:' iuuuhiiiu., I ,1, siIlu!'uI:tll-
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ç'T CVWV AVIIMI..E

l'.,'t'ri. ( I.iI..aqi l'.isHlahsliI/I (il/I. i. lit uIL, I Ii'gisti. v;i.' :iiili' t .i .i'::i :.
it tiNt (''tllIlIli'('hIl Ii.'1it'i'it' iiiis. tigitt "i iitit'itt VI'li' i't't'i'tiitt'ti i'iIi (III i.I I 1w
i,i'i''''I,I hit' I Iii' .Insktt tisIR'Iit'. I :itui stittit'ttts u lit'itiitt'ii ittt'' ' Ii. 4 't'i'!'Il
41(I,% tI'IHI :I 1II(itVtiIIIItl t'tIl I('jl1('tlt'IIi'. %ViiLi ti 'ivali.t' ituntiii'i' '':'iLtt I'll

aIIi:t '''ri', lialihitI, :tiulutlit'r litri't' ii.ittt,
I gun ,'x,y ,i' .lIiuwiz .\l;h..u't' u1 I.tIVs i'r''gr.uu iii I i,,Itt Litv ia' h,iii 1-4

i.F i!tI:IIi., nil (ii' viii'iit art' Iit'('t.tItI.V t'iiU'luit'ti Iii itt:ttiiit'rt'I:tIt'ti 1u1'. ,ii''tiwr
'I tItiitii'.. Iiii ii:i t' LIII ,V(t IiitIti;i I,V 'iuiiijiii'tt'iI I Iii' ii1'ugl'uhti tit't' al-i' ''uj'i'.''I

Ut 111:1 I ti*''i'i,ttt'il j(III. 'Ilils Is I ill' It I'St 'uii'it Iur'.utiii III I lit' tiiit'iI $t;i?t' :1 liii

il'. MI':IIIIIUI('. tilt' st'VVitlg ''t'ilt':t1 :iiiii $10 It' (IVI'IItlIt'llIS, tt'ttt1i'tiii' Iii'' t! 'I: itt-
&iiiii jitl\ 0 I( Ii i'Iiis. .1lIt's'S iiI'i'tiltt't'ii Ii,V LIIn st iuiii'itt ii:i V.' ht't'tt iii i .'i'iI

I'. uli:l.'4111U V U,,iddll,11i111 'i/hUt iii ii't't .Iigth's, \'ihsllltIgtiIIl griitiii:it ''f l .111-
* iii liiilu .i t ('II 11.1(1 jUl15 11)14111 i'iilittit hill. 'liii' !iII! lillilIM 5i 'Ii. . k ?.

a ni' lug I i ii 'ivlet' ,tnil itatloti i't'.tiii' 1)114)1'.' juli LulUrtt1t'itt . Ti,.' :iuIlil
I'. i'(') I' ii (ij- 1.li.i':ItU Is lii lirt l0 it' .III(It'III'( I'iit' (llIjiI(iYI1IPILI tI t4"'Ith' .It.
%ut Ii Ii'l1i'Ii'i tutu iiitIiti't i'i's t'iutl('it'IlI ii VitiI l,u.ltuIl 11111 l'1flIIIIti I,v.

'iii' i Jill' I'.'ull// 0/ I.'h'ii/.' I.i!ti,u,l SI'I (1'LIIIt L'i' t'tttii t'SttIbiiI.liIi'(i lit'' hi's. truth.
:iI.' Ill it'lI1II lt';tiIiutg to it .\i:i';t'r i)(MI('(' Ill .\itut'iiit' .t'l0'il'S. Iii lt). t. ..... il t'('
141 nilit.,' 11a1 il;lS" I''ttiul t'iitiIuiytiuu'iut iii i,iai'iii ....... It''ti '.ui'Is : ii'i'i'r.,:t. t' ti,,.

I'll' 14'. tiiii:tt('( i'l;i*.'i'i ill tilt' iiii'tt't' iii' .\ittt'iiit' .ttiIii's l'r.igi':tut ........ :i:: 1:1'

lIi'i'U t'llIl(i(i.VI'(i. I'.ji4IIIV-(%ii 011(1 lVi' ti'iiili )ut'I'.''i(I (.1 Tttiusi' gt':ttimui.'ii 110 ''' lii'i'li

llli)ii'' ''(I III 11011 iitt'-tt'liitt'ii jiliS. .Iti ttlti'iuig 1t1i, tiii't'i' Ii('W t'iuItt'l. \''lu' .iti,i,'il

Iii I lit ('IlI'i'lt'LLllILli. 'l'lIIS uI'iigi'0LII hi uitiii'ii Ill liiiiaili'tijutg titi' liiii'ji,,tiji,i lit
4'\''i'iU i i''. tt'i'Iii 01'i4ilIM l't'tIt'i'tt 1 ttiii SLJILI' tlgtLCIl'..i ItS Wt'lt II1 IflIVUIt' ill,IU'it t.'
Lu uloi Itt I lii'iit I'i'tIi'I' t'ifIIiliIit'lt Iii ,iIi'1 'VIII! il,'i:i'iliuuu ttflii'I lug 1IItIl'hi. :itl:,i I''.

I''.i'i,t 'iii'.' iii I ii.' T gI',liilI:Iti';' i1I'4'li'lIiY iiiui iili,.. ti 'lilt'li tiii', i'i'tittii'i UIJ''ii

14,il!I.i Ii'!), ,tlilllIli. liii' I'i'i't'lit gl'ul(tl0ltt ''I' titi' iI'iugl':utii iS H,iitut'i't Ktii'''li'. ,'IIIi14

IL ii1 iii .%I I,'t.5 I)IlIt'u' iii I 'iiii'O,lI /.iitit' .\1:tiiig.'ittt'tit,

X. Ai. I.uIiY $u:Iili.l:s

.iIvi..iui'y $t't''h',s is liii' itti'eii:izti'zit for tl':ltisI't'l'r1Ig 'a'ii'III ito' ;'uii
iii:. t.ti ti 'l't'iI:itiujiit's jllt'lUih' 1ii'I"1IIliuli',t'1i tXI(Itsl,)ui St't'i'.'-, '

sit,''.., 'i't'i'jl ('''Itl"i'S, lilIlulit';ttjiuIt'. iii' lilIIIl,V kit1, tiliti list' iii' tIt:Iss i!U''tt:'.
lii Iii.' ,'titiiiituisl I'tthil', _"\I ).t.'t :is'igttiii l't'siiiuIiSi)ulilty to liii' ()Uj''i' s'

Il'IIlI lii' liii' 'l:tIi'ilL titid It'O(lt'L'sIllJu iii' ;i tittul .'I )..'. litt'lti.' .tivi'.''i'y I'l'i.14111:ll.
liu'''l'iuig till t'ii'IIII'tlts iii' tilt' itgtiIi',V tillil i'Iiist' i'u''i'illit:ttliiit Wit Ii ''i'''i ii iii'l'

as tit.' I1i'li:ti't Liuilit ut ,gt'ii'uiIt liii' 1111(1 titt' &'iuiuii.'r:ttivt' Ext.'iisti'zi $t'rV-
lu't', :uuitl itg'tlnit's ii.' tht' l).'iuttu'tiintut iii' IILti'ljio', 'l'iuls Iii'tnttl iL'.igl'nIIi -I;l III

Iii'' iliji j:il l'l;tiiIliIi. ilLt's, ViL ii l'I'jlu'iJi;Il 11:1 l'II('tliiII jilt ii,' liii' So-ti (tti, I,.'' WiIl

:iiI'i -'ii'V st't''h't' tiiiii liii' ',Itiiiii;il l;tt'liit' I"i'tlut'I'ii''.i S.'rs'it'i',
Ui-itt Is L't'jiUL'tt'ti Iii this sot'! 11)11 i'l'lIItI' only t'u hit' $t'Lt (rniit Aih'1siir i'rvk','s

iii Ito' I'iiiv.'isiI it's,
Ii k 'itt,'II ulittiI'IIII I'' ills! itigutisli ht'Iwi'oII I'.',';it'i'li aitil ;it1'isi.i'y - .... vi''' . ii'-

t'.lIIi' III;iIi, i'Xtt'IiSLiuLl lit'L'uuIlll'1 ;tIi ijitltljtl.'(i r.'s.':u i'1it'i's tihi.' liii':,: *''lvi''. Ii,
i'''IulIl('I 0 sI Il.l,' ti!' 11I'i,Jt't to .IINWI'l' II lt'nItl' ot','.i 'ii' iulqulii'y, A i'.'tv '':1,'..'-,

liii' ilj'.it tlI('II,iIl is h'ltii'i't'ii, Wt't't' t't'lu''I'ht'tI IlIliIi'I' t'i'si'ni'i'ii ('Iiti'14''L'''.
?'t1it'ijfl' l'li jo-li Ut't' liii! roliiul't,',l III liii' i.tt tuit' %';i' :ts t't'suiits if r''.ii'.tri.'Iu

Jil'. '.1' i'i : -ii lii uti'lt is g''i uig 'iii I ii;t I liii' IluIl5 uif P;IlIt'I'V'i'h '4ijIij iii' '' .j, 1,j j V',
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ha Vt' :tk a,vs I.t'ii i'1i'-i'Iv it'I:tii'iI I', Si' ( i':iIit Ii't':iii'i. itt' I Ia'Ir I ttIii.
IiiiIti ii! ii''. I itt i'i'it.i''t ilii IIIIII'i III' I Itii'i iihit ii.ii-IIj'.. t'xjitiitlis

h''%\ I Itt' I ltq'I'ir U Ut( Lt. ilii'it \\tttItaI t' I itt' . '( .IuIt' 1I:IVi' ilIIt'rltt'ItqI It't'
'..',i:tIIv viIIi I'ItIIItj Ii1iit'ti aliti IIi'1utriI I''!t' ut IL.NN, \\'t' IiU' .iitl
itait Iia' ' i''.itij'''Ii'iI tti'i' Iti:lI i'IX. iIi' liii'iiiIt 'i'l tti'Ii I )'( tiiiI it.'N 'VIII

t\ t'tt liltilt' t% ttt''It I1ItI' ("i tili)tit'It Itill sit t't'titrt Iii I Iii' till I'Ill'',lIt' 'sf1 huI'l,t' Ilul ''Ilt il'i;t'-i''II it'i'lR'Il tlti t':l I tlI1I l'rtig! 11111 I'i'itiltllI(liIli.l" ill iii'llIIit'Ii'Iil I'IIIItI I'' t'''IllitIIIt' llll'l'iIlll'IutiIs lii iI'1LIlIs, L.NN ilI
ItI'ti1titlY t ill!(ttIlt' fit iItt'tt Ii ttt,'ltitt'-t't'iit' I'tllttrt'.

L.\ X.\ I. i'l It'ii;i !,t' itivuil i i'tt ii iii' I 'Iit'''.11t.;tki' lay iiuiliii. It 'tlI1tntI's
thu t'Iiu'':lIu*':i!t' 1',tlt'uul'IiiIlii itii'Ii ilIt:IlIi'. \'trgiliiii hitti1Iittts itt' I1LrIIIV

I iii' ,h'l,tt- I I ltkilt' I !V'''IY. au t La' ii\t't,,' Mtrhuitt, ittit
Li iu'ii hut ' IU hi' ul'u u Ill hII' I'uui' t'l hi:, iit'i fl :tii itt' I its' iuii,v t'ii'1i'ult1t,l'IIl

'lilt'!' I.NN hst'ah'tl t' liii ''ri''! Is Si'a (1':tIlI ;ilt' (iii' ..tIIiIit' I ;iv l'ruugiitiii Itt
I Ia' I 'ttivt't''ity iii' I Iia.i ttfl I i;ii g't It I Ill titttlt'r it'; I rtitt ttt tli't's tite

'it'IIt'i' I'iuuL!I'!lhll''lt I I l'u4''fi i'il;lli' I Ilt's'l'.l,' attil ltis I'lli'if'.II,' iti
:iliti liii' .1IlUl,'1IilIll't' h'I"u!'lf1l ;II liii' I itiu'I'il, ''I' I tt'IUhIll'. II t,tltiht1

tILIth'tttt I', lt'ttl Lt'y a Illu'l't' t(-itlI( l,tul,tltt'I' lii' Si'., I 11111 slIt' vIsit lt':ttta.i tlt;ttt
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t'jiuiilt'ui uuI',I. ''1 i' t' :tlitt I.i,.'i Lt'.t.';ilult' tijillitils ttfj tji''i' II1It't'itl.'tjItiIIIlII',' 1)1'tt.il':lI!t.
, biiri.'''.ii f ,:,,,-i,'',,l,,'' ,'h
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Itttit't' lItllI,V tLtt'iI.tii. tilt ltttIitits sllIiI)liVltiI Ii. i41' III( IiU,tt'tt till IIit Litlill

Fi,.'il i'iIi 'ii'l.H UI id lilt Iitt 11111 mit t.tti itlltt. uf lit' i Ili't't' tif l'ti rdi $lltisl.rI,
t l. ,i tl Nl I Ni )l ,A I )llttt I it'i1i%i'iiIlv t't''iittt.' :i-lsuiii.t' li'iiitt I)'i

ill iIlIlIiIII1Ii. au iII'III uttl'iui.' iit'i'il Iiii lutittI lts. I )iuiiij IUT:1, .IIIIIII .lL'%lHI L

I i'.t j tiIii'ij.L''i( II l lIUi liii'iliIit sllt I4t Iii IlIt Viiltislly tif kIulgitit,

I lit I Ui' Ii-ii ui \\'li'n.lii, t lit t'I''iltlii SItiIt tiilvtu'slt, . utuiti un Unlvtisii tit'

I), iii.it I. i)u-:i'.%Ili'u;NI

\'liiIt III uiUIuIV ;iy. i;I (Iiti 1't)l.FiIill tilnilil lt'n i Itiittl ''U llii tit (lit
I uil' f Ni al I,si.i rrli, I 1St ml titsis tilt' utitiut tIusi'l,v utllltql It) I litist' iii, I lit
.ITuy lutiiui' lis I 'hips ttI. luiduit't'rs Is itslitiilsllilt' l't'i inittkiI tuitIiiit,
tltVlihIUUt°lu?

I. (O1 Cl (if .Vrj EU1 Pt 'I U IC/I () \ ii'
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tisitli Pi'i':.', $uii'It ;i i'iilultuiiitiI iitil.0 j'iul' 111)1 iuIlhulit list (it' i'u$uliru'u"i- it Iu'sjrlhIilu'
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lit lii I:uIh lulult. ,\u l,iilljsj:itl;t it;iti. I tlitt'l'Sll,V flit
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iiv;ilktith lilt I lii t r:tiiihii tullilni hit 1. II I. thy IIMhIlit'y h)hiItft)l'Itltt, tutu

tutu l:uuihiIii. 'liii ui.iiiitt Vlti IuhJ4ItI'Slut'tt'5SfiuI. Iuiitii11uuutitt'I. Siui IIflhIt (111114
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II;: I'tu:i 1ui!ll t','Iupl iii tiuulit,.r .Iuuilht'- ill ill' iI:uliu:ut utu:1iuu

hIt:.t'u \I'i. ltluu : lt$1 lii. uIuh liii huluuItul tutu ti;i''hi'1 tuIiuliu;ui'iui i'lt:1'
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in.014011: Wallace iinidoa, Director of Itesearcit. Fish Commission of

: Joint NIel:ean. Director. tfrevon State (tank' Commission; Johtt
1tuytier. Director of Research, Oregon State Game Conunissimi,

tvlonfl
nil versify of Rhode Island: Daniel Varin. Director, State-Whle Planning'

.%L:eney: John I.. Lyons, Chairman, It. I. Coastal Zone NInimal.nivIit
.11,1111 Cri,11.11t, 1101% 1.1?-11 anti \\itlilift'.

Texns A&NI itohert I,. .%rni:trotur. Laud Commissioner; Frank
Eee. Director. Texas Tourist Develoianctif Agotiv .1.(11, C.

Excniiv Director. Ti,Nns rmillci I on M111110-14,111(41 :

.Toe I. liarris. coordinator. Natural Ili.!:1)iireg. (;(1v1.rlitir': ()HIPP, 1 )ivkiiiti
Ili I'Innniu; cool:di:worn: I''errance I.car, ('uastill 11110/14s 1)1.4m.
J'ilNil.; I)portinilm.

,If I. 1.iiitl,:iy..\.:?21.41mit ;\Imilizi.ililnt
11811)11 Superkl,r.

snrve and Marine 1,:o111Nlanageinent, I lipt1I11111.111 N;1111,111 iteanirces:

I ;Him r. Jr, ),1 :111.c..0.111,Id Commission of

tiiivit Wkeonsin Varmint .tish.n..ViStnilt t() (;11r1,111(11.. 11nr(1111

31)111:1111. ItI,Ivoriligi DintrInii.10 'If Nil tiro itily.illurci,,::

T1' g111n ranz,,q, 1)1 rprInr. EtivirnIltm:n1:11 Prntothnit I I )0p/111

1::..10 it Nntlirni Him Diretor. (Ingo 1,a1;es 1-:11eriq
I dri-ion. Department a Nutlirdi silmilitz. wiiiits

phinflifv_:- roldu.,,f. ,,r .t,11,1ifiktf (1ti ;
E. shoop, Director Jr o Halin:: and Iluduct. Deportment
,,r .,11,ii:Ikt n111.111.
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. 4Xll'j.LNi. i* $i:. i"ti uI:'-sIM

1K N I .st; lii sIiIlUl:i

I. .1 ijjii#ii!f iigr
'tIll' ii)' liii' l'i'V lii'IiI' 1ii'i'tll.'ill' iiuit.il luii $in I l'llliI i'iiililuisl

Iii IulIlulit. liw tI lN .tilutig tlit tvii'nl $tll.IP!tt's hi iiiltliii'tllt%lit' ii'siqir''Ii ht ii

I riltil iiuj.'i't I lint I tiitii'il ri'si'ii i'li hit'' iiiiiiiiit'r'hiil htriiihlItt Ititi iii' i;iii-si,...
:ihiIl.'Il. hiII ri-'';i rt'li tut i'iitiiliti't.iI hy I lii' Nut html shiirhti.' F'ishii'i'1,'s $i'tvki'

ill $i';%t I hi'. tiuh ih,'mni'"t ritluil I In' I'i'iiIltIthl y tt ni't *'uhliri' iii' ill mi ii' ititl.
vhihiuil.i''irtl'iii .il'.t'. . $I'tl I;I'.iii! ti ltiumiisi'ii l"iiriii liii'. imiumhi' thit'''tihi iithiitiiil

i:i t'hiii' I''ishii'i'hi"t $i'm'hm','. tii'i'mmglil tiii' i'i'si'ii ri'hm lii i'iiiiiiiii'i'iiiil hiihit ,i'iih.'
ii nil jui'rmiihl I..ml iii;im'ki'thii timmil .tt mIthii's iii umhihim ititi iii fun iwr tii'huiuit'iuiii'u iiii. .. :1 I i".tltI . I 1''ulu-I'ti hiti" tilim' IIIIII hiiihiii'.' Iii I'mig,'I iiititih, I'hii' hhiiI
.I;i iii 1:i l'i'-I iii' litil..'h/.i' .lihuiluill. It iihit-iit1' t'puilli liii' "''Ii i; t';illt. hil"t iiii'ti tumult
h''i I'ihlIiliIiij hjiIjliI. I'ilIiihiiii . Ihilit';ttimi if t'''htiiumii't. iii Illitit I;i.
Ih:imtiiu'.hihi'it i' iimmihi'rtiy. .t lti't nl'imInI. titlii'ui ml',lIl''? til' ii.;i,'s ii:icl hii'i'ii 11111111'

lii I Ii,. SlIlti' ,if \'Il'htlII.mt'II t"'r :ittnitui hlIIlillll'I 'It'll III l'ilIt'i 'n I

I 'ji'ii,'siIFiiii .'iii ,'i ,

h'i'itlmiul hut iii mlii' iii;i mliii' ii'll'iil'. i'i i'i'tii..'i'mi;lil timuli ;ui.iim. l" :i 'iiiiihl limit
hmuhim'.t i' iii Iii,' l'iilti'il 'i;iIt'.. lIlt ,u'i'i' iiiII iii tfu'rm' ut iuiiiii..t i'i;ul ii,' lit' mlii' t'iml.
luii IuiiuiIiii'I. imuiii iii hti'ii'.,'uI titus. TIiu' iuiuhimIi'y I;i' uhuiiu'miihi'ii m,ii li;itliiIit
.IIiI.l..... lilt \ liii jiii'l'i:i'.jiii.- ihi'!'jIilIui l'iil' IItu u'iuihuihut'. lii.' ''I' ti.itimi'mii '''ii.

iii'.iihIi''iu'mmt. .iu:1 I m':iIiI hi:m' I..juuuil-uul'i'll ti lum'uuiu'u't it I 'uiit'u'iltlt hiilI!ii!,
ii f'iuu' l,miu'ui. jlli ''iii! t'iiumuhhmi t'i'uuiti Iii,' 111:111' 111,11 hitiliistI. lii i'u'lu''i' mliii.
mii;ilu'il i'Iim tuiul" ill' I ;lljI'iui'iijli. I..t'liu I. liii' liiIimijtu:ii .uummm','u ui u}imi. 'liii' iuiulji't'I
hm;i' lu,.mi "iit'i'i''I'miI lIi;it :iItu'liiIiI' mlui' til'i' Iii hditlt i'uuliihili'lu'l.V II\
Li'11 limit' ti miii u i iiu'n,':i.i' liii' -mill il ...... i., 'u ': \\ t'i'i /iu,'u gigiuI l't I ii' ' iii jut' iii
Vu'm' iliiliiuii;lmiT fi':u"t liii iii' t';ii'i'iiui'ii:iii iil'i'I'''Iii'\ Ii, titi' iu1'iuii''I1li4 ii' 'hilt
fuui,u1 i'' .i,-mi-. I'iiiiu'i' l'ii!'u'iii t' iiii I'iuiIu't.i'
iui'i uiii'I. -iut'ii- l'mii ri i'llt um: iii' I ii' uq I '';i \ u'i'ui In Iii'i'Ii tl,'iiu '?ii m'u I ''ii miii k hi iwlii liii' huiiiiiIiliiiiiI.., Ii:i' i.i'iiiimii'l ;:hlmu'l,:m'.uii lu :iii .kiiiu'T'li;ihi ihmimi'Iijuji iii':iii'uI mt '.iijiuuii'h mlii mi'".i';,i'ili I liliiii'.Ii Jiliu\iiiuIi 'if miiil,'luIii l'iimi'I'. 1'imi'
liuXi slu'ii i'. tu' ul,luuiu ,':iu'i'iI f;iimii'. jim .miIu'lhu';ihl Illlt. ;il,Ii.. j.imtiltiilimi\ IiiI,' liii..? Jim it lulls. ;ijtul him Viu'i'iii:i \ uiiu'ls.

I/ui,,,,' l'u .'tt,iI,.,u .'i. ui,i,'I

'II " utltl lilt' IiVi'iltiti t.ii':ii jiitiiti m ii;is uii.iiiiiih,'iI In'iiii;ilI1Y in! liii I iSliili'\;iii 1,1:11 Ii'li,i''. l'miuhi'i' i Sun (i;umii :ii thu. l'iiI.','.tv iii' ll:iw;iii. tiuujs ii'.'
I. uii. I ulmi Is i u iii Iii iii lii I tu ' 11:1 iiul. iiul Ii ii's\ 'il, L' lii ii III I. '
hiilm''.ulii.,ui I'' mlii lmjtiii,-i m. 'i'i,i'uu'.im lmiuiii-mi' iuuuji':titj.imi. liii' Iu.:isii,j1ii illii:i I'\ ''I iIi 'tutu "lIlt Ii .liiii:tliv tui%hllulit.,l .!thimiui'tllui,t \;is thi'iiiuull.I i';'l i'il. .\i','i;m hi. it:iuii IiiIiii.ii iiui';il huh;'.: m- 'liii i:u'\\ ii.. II luuii lithium' I li;umilhiIiiIuiljii uiilI timu iuiuiiuim'ti',l iuui;ii umuul l:i'. 1 ui\\ iui',iiiI It' liii .ili liii' iiiii'l't
'.titjuimilui 'iih'iuui. lI'hiiijt'- 'li'i'\hiu' I. \\ui'I5iii'' mu tiijijiijiui. :uiiut i'u'.iiil:it Iu'il'. Iii

lii'uiT u'ut liii' ii''uuii ti'i' I'm'u 'Lii uui'I.l,:tim;

.
l/ui,i'i, 1.', .'',,I,V'. :: /j.v/1t ,iu -

J,I.. liliiuuiul. liii! lilt liiit iiuii.tiiiiii,l lu :iht,' .i'i';ii i \liiiI Ii liii' liijtiij i'lI:mT,'. (iiibitt' uithiui' li;umiil. I hi-li' j'. ;1 hli'.ii' l:ilm'itiui:imm mii.'itls,'i. l'i;i ;i:umiuu.i' imi :";uum'thi I ':ii'ii.
hlui:i li:uu' iiihii1 iii'\i'J,iiiiiilti ''I :111 i'iI Ij'hmi'i' luil' i\iuim'm lu Iiiijuiilii miii'Iliuuui.iii' li:umi.Ihui. hiiiluhimi. juimit.lii!. :iii,l ti'uii,'hii liii' uu''.. .1t' :1 iu'siiil. ti hi:im'\u'sTu1ll:i mlii iii' :i iiillijuuii Iuuuli,is 'it' ''ii fit' i\huiii'l Iii Iiim'uuiui' . lii'ii.ju'uii.il l'uuh' li7ItI, :i niiimili Iii :'u:,ul.I I. I :ii'iuhtii;i Ih'.iiim'iii;iii it u7mimlli .iihi' i'iii,'tlI. Su':i I:i'imii;iI'i':iiuui 'iIli >uuih'. 'I I';ii'uuljii;i \\uuhls.Iiuuiu I'um litiiiuhhi;iiui'ij lit'1iumi. Iii limillil i'i'iI i':ii.t tuul' 'iii' lu mhii Ih'..ui'i'mim;i ii. 'L'hii' humiiji'i'I Jiu'i'suuiiimui ;ii'.ui tiimumiul muir liii' hi'.liit'uii:imi

I i' uii''.'.i 'i-luii uli'i' tu\ liii \\. ii mlii htuit ti liii i'\Iuuui't 11mm'
.;. l/',, itt /,'u .':Ii, ,uiV xti,,uj t.ii I! i/uui lu /

hii'iiiil'.i' itt' 'uimi:ii. i'mi\hh'uuhiuuiu.iim:ih i'uiii,.huIitm':imj,ii, ,iimul .iiliiul\ iji.iuh,'Tliuii liuuim'i'iiiiuii' iui:iI.il "TiTi' :ii''' muim'miimu.r Iii mlii' iii:imimiu' i'iiVim.uliii,u'iul l'u.m' iiiuhullis iii''.:uiiil :imuil .ri;u\i'l. 'u;i I ui:iIil hut j;iti\u''t thii'u)uiLli l,.ii''i i'iimiiIuimmjmiliii' I;i m hiu'uuui I 'uintiuirnl lull tumith Iii'' I 'lui\,'riI\ tul' I Iuuuuii'huhii'. Iu:i i'li'ii tim,'ii'''.i'it i I )i'i'; .hhiihii Imuvim'iiuhuu,'mim:it Sm imui i tui ulu'ti'i'uiihiti'liii' i'liVji'iuiiiiii'huI;ul iIl'i'ut iii' iull'.Iuiii'i' iuuimmhii. ut' IiZLI'i'i.:itu's 'i'ii lhhii.ti'imi' titi' jmui.j''um'l;imii'i' it titi' '.uuiii'u','. Iii'' l'iiivu'm'fiv 'ml' iiuilis'tI,i' im;i' u'uuilililu'Iu'ui :1 Su'ii Il':ttlf
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''''.i''i vIikIi hliii'hLi1 IIiIt.Ii I ri.i uiiil tvu uiii,tI.itti..,iIi.tI tiiiiI tutu

tIi'iuit'.. itt I.:i ki I )uut;urIi. I%'. I' ii'itiliH)iIu' IIiI%( uiIuIiuiiituI iiiIitIiit juiIiutIIs utuul
t ht- Iuu uijuIliI. I tiu tIi.IuiuII, ttl I II Illiutti Ii iii' I Iii' Iittuiiui ItIvtr Iiuu' tutu 1st I.

iii'IIu 'iI it''iuui Iuu tu 1It uutlllii'tu dll N. $Iuuulltui'I.' uIut IuuivtNiIv iii' I IauII
liii' I.'i';uti'iI iifl'luiirt .uuiuI titiul tuvt'I ii iiii'lIs t'iiiiuuItuIiiu iii Iu.ut-i u I it1il iif t'uiuuu

IIIII 1 li.i!I ttuilli'ilt iuulili ttuI' (it tuitti'tiil.
Ii I ',ii'iIfII :d.,,li I!.i,,it!/. ''I !i'i NI

1t:c' I uilt.'r.I'. iii lZluiiulu' IsI:tuu'I. i'u I miii I iillt'i.ii' vluu'Iu liii,' Iut'iui iIill4iuu?I'uI
Iit liii 1i I' it'll uS ilii $tuut I 'ui''tuil 7.iuiw I,uuIiuitiIii. iIt'Vt.IiiIii'uI ul ijiii Itiitl tiE

;uiiiI Ii1ivIt.uil tui''uiti'miiuu. iii X.0 IruIg;uuitI I Ituiy. uuuul n uIitullIuuut'm iuuiiiliI
huh Slati' tuutuuI:ugi'r' IIII iui111 I lit. tflI iif uiiIiiui. III.i.Ihi.uli. hut'Iuiii'

lii.' ul ri uiiuihi. 'I'hui Ii'ihuuihiitIts art I mnui.tt'ruuIuhu' iii iii Iuti uu'isgruuihuht. uuui'ut'.

'..,,.,, i.,,,.,..,,i, l n'lii v in itii,',il uui'iilu?isiy
.tI''i'hutuuhliiui..' iif iiiiitl tiriii)uui'IS hits hut hit'tti t'iiuuulii'thi I%t' Wit Ji jul(')iIiuuhi-

uIi;iii ''I ituluit :uuuul tutu? my hititiuiu' iii i itul.tli'uI uui:iiIt'I itu luu't IIuuiI. 1t\:ts .
$u'i I iuuuI ( 'iitlt .Xt itiuuih.' a tulhi'? t iiily u't siuutuuuiul thlsI ilhuuit hut uttiui litu'IPhi1IlI(II.hIIi
uit i hi lt'i lii I lii' I tiII Itihiiii. :1 liii uIt.t.IiiIit.uI itIv IuiI'r(hta tulixhuig si IuiII'MhIs uiiitl

iiiI uii,j.i'tiiliit Iiihutuhi1uui. liii' tluuut ',',ti" It"It'uI III it vtitrtulti jItt ii liii httttt'tisttl
ttui.t tiLh iuhtiittt' 'if liii tIl su:ifuuuitl 'iiltI hi t' Iu'uu'stt'uI uI'uhhuir stihi.,i uuhiiiuii

511 itiiI itutttiiiuI ui%ii ;iiI' 't'u'II lui'i'IIt I2' , I )vu II) iii uihluis ItuiVi. uiskiul
fir uutfu'itiiui I hut i'll lit' II'XuI 't lulti Ii. iiutl I ut' lti't'vtL,ti Iii's bill' hutihululig

" uut'I'ihtuujis liii' liii .ru'tIu'iI si'tit'uuiuh nun i'ku'It'rs.

,'. . , v;,,,.i I.. q,l

'liii' tuii't iiiihuIhi'j'/.t.iI ui'h'i'it ut $i'ii I ruitlt lu'.itf i''uui r,hi hs I lit' iiuuu'ruiuliiiii:iI Iuiv
''I I hi' '.u:t : 1.utl .Iit'i'hhli'. his" t'hl ktiui'ti uttIIVII ti's uuhi iii ihit' sti'uiutt iii hu'uutl

itiilut'-tr'iu's. .ii iuiitrIuuuuiihttu. u'tuiluuIuiu' Is liii' I'iulvt'rshty ''I' It i liii hi'uuI Ii;iiitlhuiuitI
liii' hishiu'i'iuiu'ti. uli'I;t iIttti.. iii huuuiui:uu.u' uiiutht'i''I;i tiul:i hilt' Iii I hit' ti i'I'tlt' IIhit'i'iiiuiii.
lit' ii.hi?. ut'shuiihiihuhihtii". int'l hhiiuuiuuhu''ui" uuuuutt'i' Il'.' i:i. l'htt' tlru'uuul hutuuiiIiuuu?.
itui ttui iii tlmnilt tiuu'hui iii uiIut,iiti ti,'nhh'uiuI tliuuui Ijshii't'tiut'ii. iii it'' siiiit Intit (it's tIS
lutiit;iiiu tiiiu I'':iut iii uiuhihllh'nii Ii; Ju'uhuu:uI tutu 'l:lli l'u.uiul:iIi''uu,. 'hut' I iiiiuiti

hI.i.iuuI i. un it iii' tInt' I triiuIt Stuilu St'ti Ittiiit ( 'iuhIi't' hut'iirui tin.

I'. 'u ii (i.'siil L''l'i' ,ili'unn 'intl '/riii,ujjg ii
I I .11. I I' Situ Iit':utut ri'iiui'iI ii?' ituilui;iIu' iul;iut'titutil hiui hututi lnu'ttt'r tht:uii

ii" tli''u' t.iuiliu. Lii?'' lint' liii itl:It'kt'I tutu uiuuiui:uthuuiu. .ti 'u%iIst:ittuijtuu. iist'.

lititunt..' it lilt' a '.Iuu'uluih tuui'tl, hi tiut' tlIs5htshiuIiI Stuutu' Iui"Iituutt' 'if ltut.huit't't'htui.
Ii uhul,,' ii..'' hit'inj('t I to traizi )Lu't'lI1uI1t'i'bite''1i'u'i u'tugini'i'rs shuu'uhlhu'uihl,% u.n';i it") luir

uhu1uiIuiiuij. iiiltisti'', 'l'liLs prngt'itiii vuts uiI't'hunut'ui iii uu'unhiitiuthuutn ithu lii'
h'ij'h'itihuhiun tititi Su'I'VI'' inultustry, uiinlsi't'i':ti iiuIii)uttuuhu' Ituivu' u'ithti't' haul tuuIth'uti

i'm huuIinuiiun. stutlt'nt tur liuvu' nI'ft'rt'tl suItnIni'r vuuiI iuiuuht'it 'n. 'I'iiu' iti'iurii 'it'
j.'Ii lih:iit'iuut'uit Is l(M)' itit' tililsE' st't'kinj. %'tut'k tihuiuii t'uiuhuuuit hut. wit It 'i tilt htn
.:iI:it'hi'' iii t'\it's iii S"tUl,unui a iiuuutilhi liii' till, 111111 suuiujriu's iii uivt'r StI4I4I.IMI It Iiuiutitli
ut Iii,' tiil I t iuuhi'ttt

1". I',' iNllI'f# ,'iv rriv'u's, fish ,rics
Siti htu'rritn, niuivu' titl'sliore uuiy l'r'ini lhniuu1u' Ishutitil iii t'un ny %'ititt'r. a intl liii'

u41:uiu' Iuunu'itu Ihshiu'uv t't'uist'tl ut'u'uttIut' It vtis titut'iiuitiuitni,:l I in lisli vithi a sitni.It'
'''nit nt'huigi,' I t'ui\Vli. lLluinit' Isluiflil 't'uL (1'titit ( 'ii1u't.t' unlvi'.,ui st'i'It'u' hM'rntnt'h
t,i uuuutitu'ttiht'ul tin'' ii',' it' ii I . ii Vi'sst'I I 1:1 I. un tiui liii 11211i ,i in u\ hiu'tt t'l'nuiiu uth ut''uui ii

,hittni,ttI mutt' the s'steni. Sevt'rnl houtt ut' I lit' Pinjini .Tiaiit Ii tlu'n't li:ivt' :iuiiIutt'ul
Iii' tu'ihitii)Uu', uniti as of thu' last rt'pnrttn dali', in .luuinnn my, IluT:t vlthi tin' tiu'\
ui-hutnIuiiIt' ininly tht'mt' uiuuiitIi tuiui, (ivt'i' six iiuhihhi'tn iuiutttnti if hu''mnhin hnutui Iiu't'ti

iuntihnt. iiln a iuniuihpii Vunluit' it lII,IHuii %Vhuju'li hiuu't'tt t,i lit' t'xtii'tly :',I) huh's
I lii '''st Iii Su'tt i'uhint .uIi.iir,' Su'ri''u't.

'i'tt:tttiI' \\t' Iiuuvt' (it) to till?' lIu'Xt \ lilt''-. tIn' ( 'liaii'iii;iit (II hit'
lv i-itt', ( 'tututti it tt't' I 'ttltt'l I)r. ,\t vni ul,

STATEMENT OF DR, SAN'ORD 5, ATWOOD. k'Itt1SIDENT, EMORY

UNIVERSITY. ATLANTA. GA., CHAIRMAN, NATIONAL SEA
GRANT ADVISORY PANEL

)I', ,'t'',\'i,u,l, I t'. ( 'ltuiii'iut:uit, lt't lilt' iilt'ttti I' iui''t'l I. I utitt u'ult'I'c'htt l,

iii'._nit'ttt in! I'.tuiul' l)l\I't'sjt. It i'. t 1uh'tiiih I' Ii) lit' lit'l't' Iit'Ii)Ii'
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iiiiti i'u,lttIiihi'liu't' iii hit $I'l (liii III iil'tut.I'uIuIt liluIIiHl:l'hust'hti,lit i!''.li.,uiuthI''ti ''lu 'I'l Iil'iIit I'itlIi':t' t'isuIutull.'t'.. ii tuil,Iuh;ui ru't'uii,tiillhu,uu i's'
t'i'IiIiiiliIlii. l'i'shiiilisll,hlult. huiilhi hi Iii' hIt'iuuii'Iliii'lsl iii' I't,iiuiui i's''u uiiuul hut' liiiilii'
t (iii si I i Ii'.iulusuhu'ui, Iii uii't't'luis uuhiti lists hilts hi. I It. ti',lhu'ist't' is isul Istilulli' u11(111 iii'

thu.' liislhl uutiiiis's Siuu Itl'ilIll ill', .u'uilui,
hu. lii'' tittut iii iii i't l5 (il'uslul I 'tuIiiiiii .'tl:it Its, lui' I stun II ltii'Iil iii' I '''Itthit I'll'.'

hi l'i'.'.u' II ii 'it lIiIt'iiiu Iii list' uhu'iiii ills! lii! u'ii I liii li'si Is' 'ii ii liii lull uu'l ii'.,' iii' liii
I l'uil I ''ul!i'i lit sis'suuultir iiI'ltutlI.t ''I' stliiiis'i lii liii' I'iiIIu'ti'. tt Illuhis lii. liluuils

u' ut i'I'tsli !''u'hu'l''iI hil'Itl'utt' uuisul t(s.'.iI titin.,iijt'i'uul ''ii'. l'.'hui'tt ili'' iu't i9ulslIlsuui''l
jii'I'l'uil'lusul its'.' liv I lit' I 'uuilu'u._t' Shut' tt'i' i'I'uiuil

'i''ui Su':u (it':iIuI I ',i(I.' i' hu'u'i' uus tt hlu suui'it iii''Ii.jiuuul 'is liii' u'i's.u''u,Il,Illtt' liii' tI,i'
. iuutlIiii,'il IitIl'sul.11ut iii' t'.i't'!!.'iuu,' Iii 11111 liii'' l'i'st:I it'li. i'ilui,'uit ('it, usiuil iuiulullu' -'it.
It'.' uitl'''tis,lt tilt suit (ti'uuil'l5lhIs, isitul lii.' I'\t'i'''(su' ''I' lu'uuu!i'I'.Ititi (us (is i't','lu Ii lii
lIstlsllllLt' uuiuii s'uIiIuu'I'l Iisi. t'itt.'i' hlt'tthl iii huts tutu.! lsLtuiui'!u's, hulls l,lhii!li' uuiitl !il'lt'uli',
his liii' tli't,'luIuuuuu'utl 'ii' iu'iii.tt'suuuus l','i' liii' huh'uuiu.'I' list' utusuh iii'iilt'il iii iii' liii' lhitI'Iliu'
t'ls t I l'uili uiui'ltl

tJi,,ut!itgt ,' ,'/ui' g,tgjig I''i!!us)u.t tgg'l' js,,,r , Iiiji?,l ' 1',,' s'',s,xi,I, ,'ugfii,,i, utisil u'S,ii! ix
f/s.' ,'is?i',su!, ?O,' flit' ji,'ixiuI ),iixilii,,, fIst,? is,, g, is' xi,,jgtI1u,Ji.' it'iII I,,' gs,itu/,

,'iutittttl', '5IX titilt t'l'shl I,'' lusut,' uthi'i'usu! lit t'i tush siusluti its Su'u iit'ithhl I 'u'lhu',r,''s.
iiti',t us''' liii' l'iu(tu't'sli,t iii' lilsuuulu' l'ui:ttsul, 'li\uus I 'luhts'i'll . I lu''ii "luhu'
I'lllt''l'shl 5. t'iulti't'tlIt ui' lllittuuhl. I'it(ti'u'tIi,t ''I' utshuhuis,sutuut utihil liii' litlti'u'slu,t'
tul' lti',,htthts, l''lt'u' u'l!ut'u' siuultt'i'sll ii'' luuttu' iiiiuhli','lt'ul liii' uuillsllushuits hlui't'u' 't';ul's
t','iIsili't'luit'isl i'iui' i'uiti'lili'u':tIIu,tt us u:u Iil'uiiul t 'llu' i'tul t'u'i'ht ' 'ii' t'Iihil'iul'i,l'u,
I 'uulti'i''.hl,t ii?' sjhtsuuul, I'iiht.'i'.(lt' ''I' "Siutiuii.i'su ('uulhl'uui'uilui, l'lu1tii''-hi iii'

titiul liii' l'i,lt.'s''lis iii' ihhu'Ii!titli. 'l'hi.'u't' I. iu'l lti'' i''iujhullsiuui! iu,iiul,iu
tuuilu'i's'lthitt. siu'tt ulu''Iu,riuutl hilts. II hi hllti,t', hut, 'sit' ulutil u'u'uui,'suulu'i'' liii' liii '5i':t

triuut s 'uilli'u,rt' ti,'s;uuuutf(iuit tt hII Ijuuu! hi uuuuuuls isii lu uhlt!lu'tuhl lii iisu'.'l hit' u'u'hlt'u'i;s i'u'u'
,'i'il Iil'uusl I't,ll,'ti' ,!.'thi,tuutilh,usu iiis,l.'i' ii tlluuihiilsluhsu, luuuuhi,st't i'utulit'i' ihi:uhu silt i,iiuul.
slur 'lii'.
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I'Is5g!IjI5t5IjII, 111511 ( ii,, l.iisSigsIqs. i.,t,I4I.4lfN fit'. i,s.,itt. I sIut't '
tjs,'i.I Ii,, sail,, ,' s,'ii; i.t I's,' I/I '.j4lI$5 15i%jl ,'

i'i' .t ini'iit IsitiiiI ill as'i liii' I iiI iII 'it' I Is4iI&iiii Iits l'i'ti lii thi Sin

I'iHt hl'%ttltllIi'H:II iIll'Isi'l I sl' ii.i.IlIi I lii' I'iiiiIi'iiI i,II,lii,iliii iii IIii'i'i Plll'M, I IIst
4'%l,l', stu(iznnllislt ni i Si's, flta,Iil I 'IIs'tt I issilIsIiit, Ittil ssiili.nizstlt' itEtir tits'
Iil's'is'I'It.11 Istilitil. It I' i'tttlti'I, II lush li'I' til' liii III'ISI 'ii'Isiii'. i'i&iiitilti'tul II'II Ii. liii'

ii.itI I', 1111911 III' I 'istJjIIli'l' sittil Iii suuI iiis', suui.I. l'sstIss Ilts tittlitlil t II'VII%%' lit'
liii' ll'.LtI'lhlll 114 liii tilihIll, Ills' ilill', tutu sititilulu' u'iut'. Ii l's liii Ii1.'.itIlI Iii
s'uhIIIl'I, llsIuI'suts I lui ItiuI'iI't It, Iii l4iIIIi' Iltilil i'tiIhut. ''Ii liii' iuIitIIt ittutl illuiuult lt.'I

'it' I Iii' i,i't'siit .IiI's't hiliul t till Itt Ii' ti thili'I'.II, itilisI liIIl'Mlhli uIiutII'I' flu' s'u'Iti't'Iii
I'i'i' Ittiti $i.iu II'IIIIt I saIIu.s,i iIi'ItitsihI'sii i'i'i iiuuili' iIhui'Iuui u'tuu'' iii l''&I'iuii

Its it hs'ut iii' it 'i. ssl'Is' lii t'i".tI,I,' liii' t ts'ilI Ii't lIst' ltil'i''.'H I',I 5'4s,)I5$...g hi

I':, I liiiihthti'I Iii t''lhIi'; hiu'IIL_llihhIl ,'', hitti hs,t u.tiihshIihihui hihtihu silusulhi,t tui'tht'hhhi'

us' uhi.'ih iiiiuht'u I hut' i'i'hts't'hst liii lhI'ILui5lt tutu, I ilhi'huui I Iii' huh 1 iuui', tIll i't hluuuI

l"'l,'I'IIIIi'I. hlui'htii(huitt .I hiIit'.uis'.. isuti' hush Iii Isn't' ii't l'I'l' h'thuhu'I hisui hi'i'u'stsu's'l lvi'

''I' !huu'ti' ttIuiihlI, suhIht'suuhi 'iitihiI,t sti'tuiluiI,v ttis'i II iuIlIi.i.iIllii Iuui'uiiu' 5,, it hIlt lhit'
ii,'i'.t i'i'i'i'tuI I'i'vli'tv ilsl huh IuiiItt',iii' .Ittllt_{uIu Iiiuil iiui't tuft i't'ftu'i'Isi is,,,' sufl sill'

iiii'Itilt' I hut' slhlhhu'tihh l'hsi'u'lt'uis'ssl h, sits liii hut tutu III 11,1 hIM Iii 111411 $I'II I iI'itiIh

I uiIl,'i' u'i'fIt'tIsi Its I Ii, fuII'iu'tlI I ttttiIlit'. sItpiiih,',

l,lss,''dj'u,s ii tggutI'ittq I.,u1..P ,''st Is'i,IjsIsjtgt./.Ij$sIl.ls, i#'hiil f'I'lsi'i,s II ISIS/I 5J'I 'I'

,s,fl,,gr, i/ ?q 51.11 /1.'

I liii''' itu'Iu' tuIi i'rits'u'hi hiuhhu'tvu'uh hit I I.\I II hut utuuuhItus' hiuiuhi.t't u'tut

t',i''iu,tuii'iisfiufisss', llt'y III'S',' 15411 (uI"utfuIusI Is, ii,

,' ssis sif hiitluts'ht,uts siuish lt:uu'li'uuiustth tsii Situ Itu'uitl I'sahhus,i 1It'shi.uusitts'ii k

l,l".s l'lu'ul su ss uiisl IItu'tul 11,11 un flit' h't'stuI I'I%' tituiuvi'.

. list 'hiiuu'ut

III lint hus till Itti ls,nin %iis I,iu $I;.t (ill.t I ('''I I lii, llisti,.'i,ii,s.

i, l;/Iqfhjlili

'h's lit' t'hti.11sls' I'tlt' i'iiutshuhs'i'uitli'it tI' ii 's'it 11'siiil Iiuhlu'u,it', suit lii..itluiiliusu usuuit

11:111 tui'19% tiuitli't' $i'it It I'iIttt luul It itt lutist I '.ihlshtusl't t'ssl' ill li'tt'l I Iit'i'i' '''511'' i'iiii ui'i',

iiiuuls'i' liii' ti'i'liis iii' l'uil'Ilu' l,tut' tt liii' ';uhlssiuiil ''',t lll'tilii 4'slIs'i'tuiuut l's''
.i;iIil .u't lIt'' lltillilul hut li.'t'.l Iii' it '''.itlIiuIuli' luithilht III' i'i'htiitu' itu.l Stilt iii iii'
hitIu'l s'uliii'tufl'sti,'

',. I ,.jfi iiu

'liii' u'IIi.lIuIi' hii'.tliiiilu'ii s'v,uliiiits'ul ls ii ills' vllI lu';iiii 'siii','l t.i 'S.
,,' lii.' tti Iii'iuiil uhvi'.sui't h'tiiiu'I, lIuu' lu'ih 1h'iilit '.ts.l'. .iiuul ''liii' '\
iii'' iti'hi,iiii'iil" ''I' lit'' i'u't'Iitttt' hrili'.I I'u' Iii i''Iiti' ufu'sti'i' 'iiiu,is'u'li'u', S Is,' sl,-ilii 51,5

luusi'i u's'is' lvi' luiLtil isisuiki lit sill ''I I hit' I'''llistvhiis s'ii?u's.ii'i'ls's
J.''i'/ss.1sii. 'I'it.' Iii'.!hlti?l''is hut! iuhst'u' ,i'lilt'vi'h ii'.'''tlhtllI' ':i i. 'iii

suii'i huI'hi'l hut li'tiuhi'i' Iii ituut i'iii,' .'u'lt'itu'i', t'iihttt'u'i'Ili, t'iiiuu'iui j''ii iiuti iuil'tI'' '.ttVh''i'
lii ii. 'lilt liliul i'u's,t'l'uii.

(4g'./5Iijj5i?ji,ii 'i'Iui' hsi'.sthluii hut iiiii'l huts' ti't'tilt'ui liii' liiuuhtilt,i'lii.'iil u't't ttih'/.uiifi'ih

i-ui i'i' ''it us vhuthihu' slush Itt'i'uhtut'lht't' uuuiult huhh"i'hiuihsiuiu' Situ iii'uliti h'u''''uiuuu, uuiu't

hi'' t'i'siuuh'uuih'uu liuuI'l husuvu' S hi.' luui,'lhuu ''1' thu.' hiu..i ltiitl''ii' tiuiuuiliuh.ii'uuti'uui.

/,', ' i.s,iii's', 'I'Itu' iii'lIliulhsuti 'u'ul lhi'i5it I'i'''u,i'siiiu luuii'.l lii' uihu'sitl ts'!s't:uitl ''u

tutu. "tutu', l'u'h''iuuil, iii' uuulll''Iisil suJulsuui'luuuihthu' ttuuih htu'iu1sis'ius Iii lIst' uuiuii'huis'

it'' 'uuiiu''lil
/',',iIl'uulut ju1'i! 'I', iiut I 1i1suu,siih, 'l'iit' iut'u't' " 'I' u's'iu'ttiuui'i' uuh'i ulhttut tt'"t ii tuuu'uh rust'

iui'''u'husuuiuuhuuL u'u''.u'si:'''it iii hi his "'' I itt! hiii t'tuul hui'''uhhli'I u'uiii 1,1' uis'hihi'vt'uI lii ii
u'u'iu" ,ussiluhu' I liii,', 'I'hui' lust iil'u' ''I' luu:i I'll's' Iul'iuhuhi.u%is l .iiu'lu I hiti I luti till' 'uiu'u'iul lhuu'
5' '''hitlh'st 1,4 hiu.lhtluliisil ,iIu'ltihhii,'..: it l huuluu'u'i'isi lii lIeu' Siti ihisIlu' ,uiihlui...'uIuhu,v

thu1 sill juu'i'ihius'iui ulluhihliiu''. '.iu'tuluh Iii' uil'tulhu'ul I''i, s.tvi'tu liruiuhu'ui ''I' ishuiuuul'iuiiihtt
I '.iis'iuiu'iit I'. ii- suithihhu';ihuhi'. ihuu' t's''t'iii'u'ii usIulul',iuuu'hi it' this' iiiiIvii'hi,v liuii't ii,.

h'i''tt':hiiihhul'uh i,u ushiluihtu i','il',. siliut u'uuiiuhiiuhuuh iu Is'uiuis'. ii?' ii uuutulthuth'u'hiuhhuuiul',t'

iluti's'. 'h'huu'"u' i'i'jthii'u'iuis'lui'. sirs' lii :uuhull! huuit lu' Ihu' t'uuiisluiuii'iiiitl t'u'siuuht's'itts'iil ''I'
li-Iu sii:i lit ii tiul .u'hitit liii' tutu tiighuttti'htui t'sihheLht,v nf I iii' l't'ii'ut t'u'hi, huiu'hiluhhilM'

sit uuuuul u'''''iusiuuhi' vuulhulit.t.
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