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The master American ichthyologist, David Starr Jordan, justly qualified himself 

as A Teacher, A Naturalist and A l:'.inor Prophet of Democracy. .Although it is far 

from my wish to emulate my !latvra.list teacher by claiming for myself the title of 

A Minor Prophet, even in such a relatively small field as fish management, I have 

thought it wise at this time to consider t:he future development of fresh-water fish 

mane.gement in Americr,. V{e should now make an effort to foresee this future: to 

judge the need for and tbe proJ11.ise of fish mane.ge:r:ent as the means of maintainine; and 

upbuilding the future game fish supply; to e.pprecie.te the forces age.inst which fish 

manacen,ent n;st str-J.ggle, or vrith which it r.:e.y compromiso, in order to grow e~d be 

of' really effective service; to estimate the amount of grovrth which the field may 

mal'.:e; to plan for the adequate tre.i::-sing of a sufficient nmr,ber of specialists in 

fish m.ane.gerrent; finally, to atter;,r,t so!Ile u.nderste.ndir.6 of -the ad:r:'inistrative problems 

that will arise as the fie1':3 of fish ma.nace:rr,ent e:x--pa.r.ds. 

The need for thorough, soundly planned a.nd adequately adrr:inistered fish :manage

l'.iient is ccrr.ing to be generally appreciated. It is being realized that the well

~eani:r:.g efforts of the past have teen to a l~rge degree haphe.ze_rd, incomplete, im

perfect, uncoordinated, nontechnice.l f..nd U..'1.tested. This or tr.at restrictive reguls.tion 

has teen Froposed, on the basis of sorr,e fish culturist's intuition or some politicia.::'r. 

v:him or expediency; and these regulations ha.ve been 1wre or less thoroughly enforced, 
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c.r.cl changed frol!l tine to time in an effort to meet pubLc approval., with scarcely 

an attempt havine: been made to detencine the ree.l effects of +;he regulations. Separate 

regulations for cliff'e::"en-s bodies of water ha.e usually !lot been considered, though 

these are the proc.uction units u.nd vary ir. their need for protectio:!1. Exotic r,pecie:3 

have been introduced, without investigation or mature thought, ·with good results or 

bad., dependine; lar[ely on luck. Prtificie.1 propar:;ation he.s been resorted to., using 

nethods devised by the trials and error::: of early enthusiasts., and then followed., rule 

and thumb fashion., by untrained, underpaid. superintendents. Too little effort has been 

m.ade to test and improve the varied fish-cultural practfoes., from eg;r;-ta.king to dis

tribution. The artificis.lly reared fry or fingerlings have been scattered r:ore in. line 

vrith political pressure than vrith the needs of the ,..-aters stocl:ed; waters wholly unfit 

for a [iven species have been wastefully planted; others have been overstocked until 

the fish becol71e dwarfed; a thousand fir..serlings have been enthusis.stice.lly put in a 

lake containins s. million na.turally reared finger lings of the sar.le species; lakes ru1d 

strean:.s sorely in need efjf stocl:ir..g have been net;lected - all vdthout adeqlEte surveys, 

plans or administration. Almost no adequate tests have been made of the results of the 

artif'icia.l propagation of an:r species, either in specific waters or in seneral. Lake 

and stream sur-1reys have been intermittently u.ndertaken, too often by wholly untrained 

viOrkers., or by good biolo 6ists without specific fisheries trainir.g, and oi'ten less 

ir:.terested in developing practical fish :rr,ru1agement plrns than in obtaining a ve.cation 

at nublic expense., or in pervertir..g the conserve.ti on funds into a subsidy for non

pi·actical research of personal interest. Q1.d te as often the fisher;'/ officials., through 

a lack of understandin6 , or of funds., or of effecti -ve edl:,inistrati Ye :r..a.chinery or 

persor.nel., he:ve received, filed and forgotten the technice.l reports of their fishery 

investi,;ators. MS. a rule, neither the fish-culturists propagatii:g fish., nor the 

technicians conduct1.ng surveys, have ci ve11 P,ny considerable thought to the improverr:ent 

o: le..kes end streams., to ::1.cl:e the:m produce a. larger fish crop. Though streur: and lake 

improverc:ent ha.s becorr:e popular and extensively pre.cti~ed., very little attention is 

devoted to testir,.e: the b,nefits resultfr.c from this nevr line of fisheries work. ~ven 

t h a_,._Jproached eff'icie:i.cy only in nroaTessive states, fish rr.a.na[enten .as ,-
~ b 



l'.'crtain lin-.i ted phe.ses, or in a fe:.·r, s:nall regions. .And t?rn Eu:-eau of Fisheries is 

not so fc.r in the lsad e,s it shoulc:. be. Y[e all renie.in L'l'l need of thorou;-;h, sound 

e.1cd adequate fish !'le.naser::e~t. 

Despite r.:C .. J.\/ serious ::...isteJ:es r:-i.:::i.d 9n enor:r.,cus er,ount of vw.sted effort., howe-.rer, 

ever;; phase of fish mena6en.ent hs.s at times ar.d at :ple.ces succeeded in i::::.crer,sir:g the 

production of ;::rur..e fish. Sor:10 restrictive legislrs.tion has rroved ir:disrensi,.ble. In

troduced species are the cr.ief fooc1 and r:rune fishes of certain waters, witness the 

str::.ped bass, blacl: t2.ss, catfishes and shad in the i:-mrmer fresh waters of central 

Californie,, or the brook, brown encl rRircbow trout in most of the main strear,s of Eicl:tig:c.n. 

Surveys hD.ve disclosed many previously plcnted ·waters as unfit for 6rur.e fish, and sorn.e 1.m

:9lented waters where fishing has been 6reatly improved by stoc1:ir1c., followir.g the survey 

recorr,rnendations. Spectaculr,r instances of success have been s:ttained by the imp1·overnent 

o:' so:r.1e s"vrce.ms and lakes, for inst!::mce ir.. making t;ood fishinr; water out of portions 

of strerur.s that were. forrnerly fishless deserts. It is reasonable. to predict that 

organized a.no. adequate fish rr.anagen,ent will shmv a high battinc average of success in 

future efforts to ir:.c:ree.se the f::~"I' .. e fish supply. 

The extension and improver:,ent of fisl, m2nacenent vrill be attained, we Bay feel 

sure., only after a constant strug6le. As in e.11 progress, chief opposition will co:rr.e 

from the forces of conservatism: with :w.en who are satisfied to live their fathers' 

life; with officials end po1itieians v,ho (often with justice) distrust all that smirches 

of the tecl:mical I end are unwillirr2; or t'.nable to fina.'Ylce the enle.r£eP.ent arid improvement 

of their fish divisions that is r..ecesse.ry, if real fish ::mme.gerr.:ent is to be realized, 

e.:nd '\1dth the prescr::.t fishery officiaJ.s who fear the;y may lose their positions if 

their divisions are reorsanized. 

Opr;osition to fish mano.6e::::crit is e..lree.dy de,relopir.c, anC: is arising even 1nore 

definitely against g2.1::.e ~9.!1e.gen1:r.t, vrithin -:he technical field. I :-efer to the growing 

strug,;le betw8ei: the philosophies of r.e.na[eBer:t end of p:reserve.ticn1 between the 

utilizers end the preservers of nat,.i.re. The 1.1.ltrc.-preserYe:t::.cr.j_sts, as I call them., 

vrish to prevent the sordid hs.nd of :r:.B.n frorrc i\.u-f;her clespoilir:g; natural conditions; 



their inte!'est in the natural relations betvreer. all forns of life is incompetible with 

fish rr:9.nacer,ent., vrhich strives to noclify the natural populat:i or.s and the enviror:r~,ental 

conditions so that a few species desired ty the sportsman wilJ domine.te the waters. 

The::--e are signs to indicate that this struggle ·oetween two schools of ne,tura.lists 

will 1:eccme increo.sir. 6ly intense a..--id at tirr.es bitter. The preservation.i_f'ts s;-:oti.ld 

realize that fis'.'1. Il'.e.nv.r:;errent., v;ith rene manar;e1ent, is but th8 e:xtens:;_on of a.sriculture, 

the cropping of ,·rile.life; that natural conditions in ovr waters are alrea.d:,, e,lmost 

uni ve:- sally modified b:,' the introduction of exotic species., b:,: +:r:e clearine; of the 

adjacent la..-rid, by the removal of co~rer within the vre.ter, c:' pollution, by alternate 

floocis e.nd low water a...-rid particularl::,· by the sil tine; over of the original strerun teds 

as a result of eras j on; finally ths.t fish mHl18.[~erent, pe.rticularly st rerun and. lake 

improvement, very often ain,s to restore natural condi ticns which have already been 

destroyed by man. 

There is so much logic and justice in the views of the preservationists, how·ever, 

that so:rr:e compromise shoulc. be souzht. Certain relati veJ.y unspoiled areas s}1ould be 

set aside as sanples of primeval nature, under-water 8.s well e.s above. It is nruch to 

be regretted that the Wational Park offid.cls in preserving nature in the Parks have 

until ver-:i recently for6otten that nature does not stop at the water surface: while 

preventing the hunting a..-rid tra;;ping of anirr:als e,nd the cutting of trees or flowers, they 

have urced fishing; and have r;reatly rodif'ied the unrlervFater nature of the Parks by 

introducing exotic species. In 12.l:e en':', stres.r;--, irq:;rover2ent Ytork, efforts should be 

made to restore natural r>.onc.i tions c:r..d to maJ;:e constructions that see!ll ne.tural. '."iaters 

iri..ha.bi ted by rare or locs.l kinds of fish that are or would. be in dancer of extermination, 

should. not ">Jc stocked with exotic species. 

Fish predators vri thin reason sl-:oulc be tolerated, ,;i vint: due rep:a.rd to the vab e 

or interest of the p!·edators to others, or shoulc. be ciecree.sed in fishing waters by 

such :::-"cans as fric;hteniq; n.ther ttan kill:ing, or b:: nodifying conditions to meJ:e th8lll 

unfavorable to predation (for inste.nce, ty incree.s:i.:cc;; -the veretatione.l canopy over 

There e.re those i:rho 
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,:.-culc. rather hear a kin6fisher rattle Lis -:·,u:· dm•m a st roar, than to catch a tront; 

their desires and rig;::-,,ts should. be respected. The development of fish rr.B.nEcer:ent, I 

'believe, vrill be hastened a...nd re!'lclered :sore sounc., i:' fish Eanacers comprotise and 

counsel with the preservationists. 

Opposition to effective fish r:-,anae:e:-r.cnt is also beinc offered b:i• other utilizers, 

as co::1trasted wit:1 tte preservers, of nature. The tovms and industries that utilize 

si:.re8.rr.s to carry off their wastes a.re forer,ost ar:1on0 the other utilizers of nature. 

'i!e need not a.r6-ue here that pollu~icn n:.ust be core.trolled, to rri.ai:r:tain or restore the 

fish supply of our streans and leJ:es, The r'",moval of harmi'ul pollution and the treat

ment of se;va0e that can be rendered harmless or even beneficial to fish life by 

suitable tree.trr:ent, should constitute a main objective of .fish me.ne-cerr:ent. Preventing; 

the siltin[;'. over of strean end lake bottc,n-cS, and correctint; the effects of silting 

through improver,cnt methods, will probabl~r tecome a..n even r:!ore vital aspect of future 

fish rr.anager:~ent. 

Ttose who re:r2o"'Te co-ver from the bottoms and shores cf our streams e.nd lakes a.re 

among the cutstandinc opponents of fish m.anB-f,:ers. The time may be passing., we 'b.ope, 

vrhen lumber corr,pa."'1.ies :rr.2-~c r-,o doi'm a strearn ren•ovinc all cover to facilitate the driving 

of logs. But cottagers will continue to r..ake bat:1ti;.bs of their lakes, and belly-ache 

abo-:Jt l'.ow fert! fish rema.ir ( seekins sone wisp of cover). Army engineers ,;rill col'!t inue 

to rnake r,,utrid settlinr; basins in our ;;reat rivers, in their nine-foot channel procrn.:-::.s. 

Agricultural interests 0nd healtr aut::-,.orities will contirue +,o drain rich ponds, and 

ldere.l marshes which produce fish food and provide fish nurseries. Relief e.cencies 

Ii'9.;:t conti!'lue ~o JI>ake strfdg:ht, shadeless, pool-less, coverless, fishless ditches out 

of beautif'ul stre01n.s, in the ner,e of flood control or of agriculture, or r;ierel:r because 

cutting dmvn 300-year old sycamores and carting off the islands end be:ids of e. stream 

i:n vrheel ba.rro";s is e.n ec.sy we.y to make use of superf'luous man pO'uer. 

Fish :manag:e::,ent will meet these a.."1.d no doubt ot:1.er forces of oppositio:D.. It 

will be well to preps.re for a ceaseless struggle v:ith the opposing; interests; to fight 

when victor;-:r rr:a:- be expected and justified; to cor:-pro!rij_:::e vrhen :!'.!.ocessa.r:r, or when 
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desi!'t.blc from the broac': v:i.e1•1:'oint of water ,;~ilize.tion. (:Sut: ..-.-Len the 2;overr.r..cnt 

sets up ':[ater 'CtiJ.izatior. boar,ls w::.thout a. f'is::: rr.a:n,;;.ger, let us set un a hovrl ttat 

·will be heard)• 

Des:-:ite s.11 o.:_::~-osition, tcc}mice.l :::ist mana0e:..:ent '.Till, I feel sure, deveJ.op 

enor.:1ously durir_c t:-1e co:-:-,inc dece.de. The rover:,0.rct is ::.lread;; Y.rell under v-my. Stete 

after state is ev~pr,(l 7 'n[ its fishery ::ro2_~r8!::, ~md is rco.kin:3:: an effort '..:c rlace fish 

conservation on P-. technical basis. Conservation a;x;~i-cori ties aro cor,.ir.g to appreciate 

the need for and the vn.h:e of a tecrn1ical staff. There is developing simultaneously 

a distinct field o': fis:1 ra.11ag;0Y';e,,t in whieh young r.:.en rrcay sreci2.lize, leading to 

careers cf service in the cocrnerv:;.t:i on a_-i-1d upbuildinc; of the ."'erne fish supply. There 

is need, and the der.1and I feeJ. sure v;ill s.rise for a me.n;y--f'nJ.d increase in t:he nm, 

hopelessly inadeq1..1ate nurr..ber of fish tec!;11icians. 

The success to be attained in fish rr:anag:erient duri::ie; the next decade or tvro 

will depend in large de[ree upon the nurr.ber of :rrlen whor;i we trai!l for t},is ,rnrk: end for 

the accorn.panyinG fishery research, and on t!"l1; thorous;h:-1ess with ·which we tndn them.. 

Success in fish r:mne.gemer_t will also be rele-.ted to the develcp::nent and testing of 

mene.ger:ie!lt i1·ethod.s., by the present nucleus of technicians and by their students. A 

le.rg;e resl_)onsicility, therefore, lies on tl10i::e 11r~10 'Nill trein the fresh-v,a.ter fish 

techr..icir.ns of the future snd will develop ":he fielc.. The state departrr,ents v;ho vrill 

benefit froE the adequate trai:ninc of I'ish r:anap;ers sr.ould share tl-::is responsH:i1ity., 

in part by providinc fellowsh:~rs and student assi:::ta-r..tsliips to e.ssist yonnc :men of 

pronise in obtai:ninc a fisheries trs.ininr;. It is : o,ca tt.?.+: the PJ'!lerican ·.f:i.ldlife 

Irsstitute ,v:i.11 nlF:o support the advs.nc")cl tre.inin:; of a consider~.ble nunber of future 

les.ders in fish :-:-,tc.ne.rcer.snt. 

Ac.rir.istre.tion prot,lErs vrill arise, of course, as fisl, ;-·en9.[er·ent °tJecor::es e.t 

once r..ore intensive and n:ore extensive. It Tt01,l'.i ce foolhardy to -:-.,redict just :wvr 

thesi::: i:,:r0bleris T:ill be solved, for to do so one Yioulo. need ;::,::·ec1.ict the future o::~ our 

poli+,5_cal 8.Ilci social s:rstem. ·.:e csn say ':rit:: e.ssura.:::ce, :-:o-·rnve1·, th<?:t the U::'escnt fish 
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aqu!:'.+-ic fe:rr-ins:; applied b~· the state, it is tr.e cul·sjve_tior.. ~r.d harvestir.c of the 

wild. fish crop. It v;o,:lcl be as se:-,selsss to tr·.0 to "c£tllv r..ane.ce +r.e fish iri all U::e 

W9.ters of a state cy 1;.::e :J.Sl'.!:.l ste.te fish division or~;2.:-;ization c.8 it would ce to try 

to operate e.11 the farms of ~:l-.e sts.te frcrr the ste.te capitol, '...lsinc: c. f'err o:~ficil='.ls 

and perhaps one or a very fevr tectnical experts. 3venti..,ally, I ventur8 to :predict, yre 

vril1 need B.nd ,-.,·il1 use a trained fish tecrnici::.m in eac}, of o;'.,e mer1y fishine: districts 

of such s. state as L~_chiga.11. This man ~•;oulC:. 1'.:eep the loc,s.l conditions under conste_rit 

observation., deterrd_:,-,i::ir; the special r.eeds o:~ eacl-: : cd~r of wder in the way of resula-

tions, stoc1dnc a.n.d ir.-,:rrover:e!lt; then meeting these needs with a9propriate action. 

The orr_·nr:.izRticm woeld be ver;'.7 costly, but the incr8ased ~rop shoulc v:ell justify the 

expense. Until scr::e such sy:::tem is inaut:,"Ura.ted, perhaps private rather than public, 

vre can hardl;'/ compe.re fish !:'f',nrt[e:t:e::1t to farming. P.nd until that tine, we can not 

expect to h9.rvest es~en an a:>proacL to the rr:.axim.un fish crop our waters are capable 

of yielding. 
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