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Th is 	  pas t 	  week , 	   the 	  New	  York 	  T imes 	  Magaz ine 	   conc luded 	  an 	  essay 	  
contes t 	   cha l leng ing 	   i t s 	   readers 	   to 	  make 	   the 	  a rgument 	   that 	  eat ing 	  
meat 	   i s 	   e th ica l . 	  One 	  o f 	  my 	  co l leagues , 	  Andrew	  L ight , 	  was 	  a 	   judge 	  o f 	  
the 	   submit ted 	  ent r ies , 	   and 	  h i s 	   invo lvement 	  got 	  me 	   th ink ing 	  about 	  
these 	   i s sues 	   in 	   the 	   context 	  o f 	  our 	   favor i te 	  ocean ic 	  p ro te in . 	  
More 	   than 	  one-‐ th i rd 	  o f 	   the 	  peop le 	  on 	   the 	  p lanet 	   re ly 	  on 	   seafood 	   to 	  
p rov ide 	  a t 	   l eas t 	   15 	  percent 	  o f 	   the i r 	  p rote in 	   in take . 	   In 	  2000 	   the 	  U .N. 	  
Food 	  and 	  Agr i cu l tu re 	  Organ izat ion 	   found 	   that 	   1 	  b i l l ion 	  peop le 	   re ly 	  
on 	   f i sh 	  as 	   the i r 	  ma in 	   source 	  o f 	  p rote in . 	   Inc reas ing ly , 	  we ' re 	  get t ing 	  
that 	   f i sh 	   f rom	  aquacu l tu re 	  operat ions , 	   a l so 	  known 	  as 	   f i sh 	   fa rms . 	  
Th i s 	   shou ld 	   come 	  as 	  no 	   surpr i se -‐a f te r 	   a l l , 	   v i r tua l l y 	  every 	  ounce 	  o f 	  
nonf i sh 	   sus tenance 	   that 	  passes 	  our 	   l ips 	   i s 	   cu l t i vated , 	  not 	  harvested 	  
f rom	   the 	  w i ld . 	  But 	   i s 	   aquacu l tu re 	   the 	   c leaner 	  operat ion? 	   I s 	   i t 	  more 	  
e th ica l ? 	  
In 	  h i s 	  de fense 	  o f 	  meat , 	   the 	  T imes ' 	   contes t 	  w inner , 	   fa rmworker 	   Jay 	  
Bost , 	  po ints 	  out 	   that , 	   "A 	  we l l -‐managed, 	   f ree-‐ ranged 	  cow	   i s 	   ab le 	   to 	  
tu rn 	   the 	   sun l ight 	   captured 	  by 	  p lants 	   in to 	   condensed 	  ca lo r ies 	  and 	  
p rote in 	  w i th 	   the 	  a id 	  o f 	   the 	  mic roorgan i sms 	   in 	   i t s 	  gut . 	  Sun 	  > 	  d iverse 	  
p lants 	  > 	   cow	  > 	  human. 	  Th i s 	   in 	  a 	   l a rger 	  e th ica l 	   v iew 	   looks 	  much 	  
c leaner 	   than 	   the 	   foss i l -‐ fue l -‐ soaked 	   scheme	  o f 	   t rac tor -‐ t i l l ed 	   f i e ld 	  > 	  
i r r igated 	   soy 	  monocu l tu re 	  > 	   t rac tor 	  harvest 	  > 	  p rocess ing 	  > 	   to fu 	  > 	  
sh ipp ing 	  > 	  human. " 	  
Bost 	   re fe rences 	  eco log i s t 	  A ldo 	  Leopo ld ' s 	   l and 	  e th ic 	   to 	  bo l s te r 	  h i s 	  
case : 	   "A 	   th ing 	   i s 	   r ight 	  when 	   i t 	   tends 	   to 	  p reserve 	   the 	   in tegr i ty , 	  
s tab i l i ty 	  and 	  beauty 	  o f 	   the 	  b io t i c 	   communi ty . 	   I t 	   i s 	  wrong 	  when 	   i t 	  
tends 	  o therwise . " 	  At 	   f i r s t 	  g lance , 	   such 	  a 	  ph i losophy 	  wou ld 	   seem	   to 	  
favor 	  a 	   reduct ion 	  o r 	  e l iminat ion 	  o f 	  w i ld 	   f i sher ies 	  and 	  a 	  move 	   toward 	  
p roper ly 	  managed 	  aquacu l tu re 	  operat ions-‐an 	  admit ted ly 	  nebu lous 	  
ta rget 	  g iven 	   the 	   leg i t imate 	  quest ions 	   that 	  go 	  a long 	  w i th 	   f i sh 	  
fa rming , 	   inc lud ing 	  concerns 	  about 	  po l lu t ion , 	   locat ion , 	   and 	   sources 	  
o f 	   feed 	   s tock . 	  
Wi ld 	  harves t 	   in 	  genera l 	   i s 	   l ess 	  e f f i c ient 	   than 	  cu l t i vat ion , 	  wh ich 	   i s 	  
why 	  we 	  have 	  g iven 	  up 	  on 	   the 	   fo rmer 	   in 	   the 	   case 	  o f 	   v i r tua l l y 	  every 	  



other 	   food 	  product . 	  Yet 	   the 	  b io logy 	  o f 	   f i sh 	  has 	   ra i sed 	   techno log ica l 	  
bar r ie r s 	   to 	  domest i cat ion 	  o r 	   cu l t i vat ion . 	   I t ' s 	   tough 	   to 	   shepherd 	  a 	  
c reature 	  when 	   the 	   two 	  o f 	   you 	  don ' t 	  b reathe 	   the 	   same 	  way . 	  As 	  a 	  
resu l t , 	   f i sh ing 	  has 	  become	  more 	   than 	   jus t 	  a 	   source 	  o f 	  p rote in -‐ i t ' s 	   a 	  
way 	  o f 	   l i fe . 	  So 	   to 	  extend 	   the 	  use 	  o f 	  Leopod ' s 	  e th ic , 	   as 	  we 	  va lue 	  
b iod ivers i ty 	  and 	  ecosys tem	  hea l th , 	  we 	  must 	  a l so 	   conserve 	   the 	  
" in tegr i ty , 	   s tab i l i ty , 	   and 	  beauty" 	  o f 	  our 	   soc ioeconomic 	   s t ructure . 	  
As 	  a 	   soc ie ty , 	  we 	  va lue 	  our 	   f i sh ing 	   indust ry . 	  We 	  want 	   f i sh ing 	   to 	  
remain 	  par t 	  o f 	   the 	   fabr i c 	  o f 	  our 	   coasta l 	  her i tage 	  and 	  cu l tu re . 	  Bost ' s 	  
po int -‐ that 	   in 	  many 	  cases 	  an 	  an ima l 	   can 	   tu rn 	   so la r 	  energy 	   in to 	  peop le 	  
food 	   fa r 	  more 	  e f f i c ient ly 	   than 	  an 	  anthropogen ic 	  p rocess 	   can-‐
cer ta in ly 	  app l ies 	   to 	  a 	   f i sh 	  as 	   read i ly 	  as 	   to 	  a 	   cow. 	  For 	  a l l 	   the 	  
e f f i c ienc ies 	  aquacu l tu re 	   can 	  p rov ide , 	   there 	   i s 	   s t i l l 	   a 	  g reat 	  dea l 	  o f 	  
in t r ins i c 	   va lue 	   in 	  w i ld 	   f i sher ies . 	  
Some 	  suppor ters 	  o f 	   the 	   commerc ia l 	   f i sh ing 	   indust ry 	  decry 	  
aquacu l tu re 	  as 	  an 	   in t ruder 	   in 	   the i r 	  markets 	  w i th 	   the 	  potent ia l 	   to 	  
d r i ve 	  down 	  demand 	   fo r 	   the i r 	   f i sh 	  and 	  cor rupt 	   the 	  pub l i c 	  percept ion 	  
o f 	   the i r 	  p roduct ' s 	  qua l i ty . 	  Th i s 	  message 	   i s 	  de l i ve red 	  w i th 	  par t i cu la r 	  
enthus iasm	   f rom	  A laska , 	  where , 	   i t 	   shou ld 	  be 	  noted , 	   a lmost 	  ha l f 	  o f 	  
the 	   s ta te ' s 	   famed 	  commerc ia l 	   sa lmon 	  began 	   i t s 	   l i fe 	   in 	  hatcher ies -‐
though 	  once 	   re leased 	   in 	   r i ve rs 	  and 	   s t reams, 	   the 	   f i sh 	   spend 	   the 	  bu lk 	  
o f 	   the i r 	   l i ves 	   in 	   the 	  ocean 	  and 	   so 	  a re 	   cons idered 	  w i ld . 	  
Compar ing 	   the 	   tas te 	  o f 	   a 	  w i ld 	   (o r 	  hatchery-‐spawned) 	  Ch inook 	   to 	  a 	  
cu l t i vated 	  At lant i c 	   sa lmon 	   i s 	  no 	   contes t , 	   and 	  consumers 	   shou ld 	  
expect 	   to 	  pay 	  more 	   fo r 	   the 	  p r i v i l ege 	   ( fo r 	   an 	  exce l lent 	  exp lanat ion 	  o f 	  
the 	   in t r i cac ies 	  o f 	   sa lmon 	  management , 	   see 	  Pau l 	  Greenberg ' s 	  Four 	  
F i sh ) . 	  Yet 	  peop le 	  need 	  prote in , 	   and 	  w i th 	   so 	  many 	  o f 	   the 	  wor ld ' s 	  
f i sher ies 	   in 	  dec l ine 	  o r 	  be ing 	  overexp lo i ted , 	   i t ' s 	   c lear 	  w i ld 	   s tocks 	  
a lone 	   cannot 	   suppor t 	  an 	  exp lod ing 	  wor ld 	  popu lat ion . 	  Aquacu l tu re 	  
must 	  p lay 	  a 	   s ign i f i cant 	   ro le 	   in 	   the 	   fu ture 	  o f 	   f i sh . 	  
There 	   i s 	   a l so 	   the 	  pesky 	  p rob lem	   that 	   in 	  near ly 	  a l l 	   cases , 	  we 	   s t i l l 	   have 	  
to 	   catch 	   f i sh 	   to 	  g row	   f i sh . 	  A 	  ma jor 	   component 	  o f 	   food 	   fo r 	   f i sh 	   in 	  
aquacu l tu re 	  operat ions 	   i s 	   sma l le r 	   f i sh 	   that 	  wou ld 	   compr i se 	   those 	  
spec ies ' 	  d ie t s 	   in 	   the 	  w i ld . 	  We 	  a re 	  mak ing 	  advances 	   in 	  deve lop ing 	  
soy-‐based 	   f i sh 	   food , 	  but 	   fo r 	  now	  we 	  a re 	   s t i l l 	   l im i ted 	   to 	   some 	  degree 	  
by 	   the 	  ocean ' s 	  p r imary 	  p roduct iv i ty 	   l eve l . 	   Jus t 	   as 	   i s 	   the 	   case 	  w i th 	  
feed ing 	  g ra in 	   to 	  p igs , 	   cows , 	  and 	  ch ickens , 	   a 	  who le 	   lo t 	  o f 	  e f f i c iency 	  
i s 	  wasted 	   in 	   t rans la t ion . 	   I f 	  we 	   fed 	  peop le 	  w i th 	  g ra in 	   ins tead 	  o f 	  
feed ing 	  cows 	   to 	   feed 	   to 	  peop le , 	   the 	  g ra in 	  wou ld 	  go 	  a 	   lo t 	   fu r ther . 	  
So 	  as 	  we 	  work 	  on 	   the 	  overarch ing 	   concerns 	  about 	  aquacu l tu re 	  
operat ions , 	  we 	   shou ld 	  a l so 	   take 	  a 	   look 	  a t 	  how	   to 	   improve 	   the 	  overa l l 	  
mechan ics 	  o f 	  how	  we 	  grow	   f i sh . 	  T rad i t iona l 	   aquacu l tu re 	  operat ions 	  
compr i se 	  net 	  pens 	  usua l l y 	  e rected 	   in 	  bays 	  and 	   she l te red 	  harbors 	  
that 	  keep 	   f i sh 	   t ight ly 	   conta ined 	  unt i l 	   they 	   reach 	  marketab le 	   s i ze . 	  



These 	  a re , 	   in 	   some 	  ways , 	   the 	   fac tory 	   fa rms 	  o f 	   the 	   sea , 	   and 	   they 	   face 	  
many 	  o f 	   the 	   same 	  prob lems 	   found 	   in 	   the i r 	   te r res t r ia l 	   re la t i ves , 	  
inc lud ing 	  a 	  p reva lence 	  o f 	   in fec t ion 	  and 	  d i sease 	  and 	  h igh 	  
concent rat ions 	  o f 	  waste . 	  They 	  a l so 	  have 	   to 	  dea l 	  w i th 	   the 	  p rob lem	  of 	  
escapes . 	  F i sh 	   that 	  get 	  out 	  o f 	   the i r 	   cages 	   can 	   in te rbreed 	  w i th 	  w i ld 	  
popu lat ions 	  and 	  cor rupt 	   the 	  natura l 	  gene 	  poo l -‐not 	   typ ica l l y 	  a 	  
concern 	   in 	   cow, 	  p ig , 	  o r 	  pou l t ry 	  operat ions . 	  
One 	  means 	  o f 	   rec t i fy ing 	   some 	  o f 	   these 	   concerns 	  has 	  been 	   the 	  use 	  o f 	  
f loat ing 	  underwater 	   conta inment 	   cages 	   in 	   the 	  open 	  ocean . 	  Such 	   f i sh 	  
fa rm	  operat ions 	  employ 	   s t ruc tures 	  wh ich 	  a re 	  anchored 	   to 	   the 	  
seabed 	  and 	   f loat 	   suspended 	   in 	   the 	  water 	   co lumn 	  but 	  be low 	   the 	  
sur face , 	   thereby 	   reduc ing 	   the 	   th reat 	  o f 	   in te r fe rence 	   f rom	  heavy 	  
weather 	  o r 	  wave 	  ac t ion 	   that 	   can 	  damage 	   the 	  pens 	  and 	  cause 	  escapes 	  
o f 	   fa rmed 	   f i sh 	   in to 	   the 	  w i ld . 	   Fur thermore , 	   the 	  heav ie r 	   cur rents 	   in 	  
the 	  o f f shore 	   zone 	  d i lu te 	   the 	  waste 	  p roduced 	  by 	   l a rge 	   concent rat ions 	  
o f 	   f i sh 	  much 	  more 	   rap id ly , 	   though 	   they 	  do 	  not 	  e l iminate 	   the 	  
p rob lem	  ent i re ly . 	  
Of f shore 	  operat ions 	  a re 	  a l so 	   fa r 	  more 	  d i f f i cu l t 	   to 	  ma inta in 	  and 	  
access 	   than 	   the i r 	  nearshore 	   counterpar ts , 	   and 	   i f 	  we 	  b r ing 	  
g reenhouse 	  gas 	  emiss ions 	   in to 	   the 	  mix , 	   the 	  metr i c s 	  get 	  worse . 	  The 	  
foss i l -‐ fue l -‐powered 	  boat 	   t r ips 	  out 	   to 	   the 	   cages 	   can 	   rea l l y 	   s ta r t 	   to 	  
add 	  up . 	  
One 	  emerg ing 	   type 	  o f 	  operat ion 	   that 	  wou ld 	   seem	   to 	   reso lve 	  many 	  o f 	  
these 	   i s sues 	   i s 	   re fe r red 	   to 	  as 	   c losed-‐ loop , 	  o r 	   rec i r cu la t ing , 	  
aquacu l tu re . 	   In 	   th i s 	  p rocess , 	   f i sh 	  a re 	  g rown 	   in 	   tanks 	  on 	   shore . 	  The i r 	  
waste 	  and 	  wastewater 	  a re 	   t reated 	  and 	   repurposed 	  as 	   fe r t i l i ze r 	   fo r 	  
on-‐s i te 	  agr i cu l tu re 	  operat ions . 	  Whi le 	   such 	  operat ions 	  a re 	   s t i l l 	  
l a rge ly 	   in 	   the 	  deve lopment 	  phase , 	   they 	  have 	  g reat 	  potent ia l 	   to 	  make 	  
aquacu l tu re 	   inherent ly 	   sus ta inab le . 	  
As 	  we 	   s t rugg le 	   to 	   f ind 	   room	  on 	   th i s 	  p lanet 	   fo r 	  an 	  ever -‐ inc reas ing 	  
popu lat ion , 	  we 	  a re 	  go ing 	   to 	  be 	   fo rced 	   in to 	  mak ing 	   some 	   tough 	  
cho ices . 	  We 	  cannot 	   ignore 	   the 	   rea l i ty 	   that 	  our 	  natura l 	   sys tems 	   l imi t 	  
the 	  p roduct iv i ty 	  o f 	   the 	  wor ld ' s 	  oceans , 	  nor 	   shou ld 	  we 	   look 	   to 	  
t rans i t ion 	   f i sh ing 	  operat ions 	  ent i re ly 	   f rom	  wi ld 	  harvest 	   to 	  
cu l t i vat ion . 	   Ins tead , 	  we 	  must 	  deve lop 	  a 	   t rue 	   "a l l 	   o f 	   the 	  above" 	  
s t ra tegy-‐ to 	  bor row	  a 	  phrase 	   f rom	  my 	  energy 	   co l leagues -‐ that 	  
ba lances 	  our 	   soc ia l , 	  b io log ica l , 	   economic , 	   and , 	   yes , 	  our 	  e th ica l 	  
needs . 	  
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