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TACTICAL PLANEJISG I N  
7ISH WILDLIFE MANAGE?ENT A??D RESEARCH 

Charles K. Phenicie 1 
John R. Lyons 

Federal Aid Divis ion 
U.S. Bureau of Spor t  Fisheries and Wildl i fe  

min Cit i e s ,  Minnesota ' 

Planning to i d e n t i f y  needs and procedures is a pre- 
requisite to  rapid progress in fish and w i l d l i f e  management 
and research& Logica l  reasoning applied to a precise 
problem statement t o  i d e n t i f y  and stare clear rac t ica l  ob- 
jectives and testable hypotheses  is essential for problem 
solution. The identification and proper statement of 
cact ica l  objec t ives  is f a c i l i t a t e d  by use of a step-down 
plan. In six s t e p s  this plan i d e n t i f i e s  appropriate 
ac t i v i t i e s  for scheduling and management cont ro l  and iso- 
fates rhe needs for  experimental design by research. 

If we don't clearly define object ives  and plan wise ly  
in advance on meeting them, we are not likely to succeed 
very well. This has always been a problem of Federal and 
S t a t e  agenc ie s .  It is ?erhaps most comfortable t o  s tay  in 
a r u t ,  b u t  if prcgress  is to be made, there must be advanced 
and w i s e  planning. "Without: viston the people pertsh" is as 
true of f i s h  and game departments as it was of ancient 
Israel! (Cottam, 1966) 

.. 
Planning is the select ion and prearrangement of events f o r  the pre- 

dictable  attainment of an object ive .  In drivfng , when we want t o  reach a . 
specific destination at a particular time, we use a road map to determine 
our rcure and departure t i m e .  The development of a t ravel  itinerary is the 
selection and prearrangement of events for a predictable arrival at a 
selected destination. Fish  and w i l d l i f e  b i o l o g i s t s  routinely deve lop  
careful ly  planned travel i tinerar ies . 

lpresenr address : U. S. Bureau of S p o r ~  Fisheries and Wildlife, Kansas C i t y ,  
Hissouzi 64106. 



A l l  t o o  f r e a l : ? n t l y ,  ! . j d e d e r ,  these same b i o l o g i s t s  undertake fish and 
game p r o j e c t s  be tore  they have developed a plan that i d e n t i f i e s  and spans a l l  
of the necessary steps from project incep t ion  to conp le t ion .  I n  p r a c t i c e ,  
unfortunately, the  "travel itinerary" of f i s h  and game rrnnagernent and resehrch 
a c t i v i t i e s  is cf t23 iztangible and evasive.  The cc:Tsequences of e r ro r  are  
n o t  immediately evident f o r  the p r o j e c t s  se ldom have a d e f i n i t i v e  ob j ec t i ve  
a g a i n s t  which progress  or attainment can be measured. Ncreover, the 
b i o l o g i s t s ,  general ly  beleaguered t y  workloads, d e a d l i n e s ,  and insufficient 
h e l p ,  substitute exledience f o r  better judgement and g e t  on with the work 
thus S p a s s i z g  =he a l l  iz?or canc :h:xgh t process--planning. 

The same processes cha t  are used in p lann ing  a r r i ~  i t i n e r a r y  may also 
14 be used in planning a ?reject itin2rary.l' Since no map is avai lable  fo r  

project planning,  one must be developed t o  specify the  destination or objec-  
tive and to identify and o r g a n i z e  the steps necessary t o  reach t h e  objec t ive .  

Step-down 7 lznn ing  is cne s y s t m  f o r  developing  a t a c t i c a l  p l a n  t h a t  is 
~3ngibI.e and b3- vhich  pragr235 can be r e a d i l y  deterxined. It is a l o g i c a l  
system for i d e n t i f y i n g  and displaying a l l  elements needed in problem solving. 
Its u t i l i t y  is its a d a p t a b i l i t y  f o r  use at any administrative l eve l  where a 
problem arises.  It can be as helpful to thr d r e c t o r  as t o  rhe f i e l d  
b i o l o g i s t .  

FDEXTIEYIXG THE P R O E E M  

. . . if many innovations must be s k i l l f u l l y  f i t t e d  
together to produce a large.net improvement, it is l i k e l y  
t h a t  they are not t h e  result of random efforts directed 
toward diverse and unrelated goals, b u t  are due to a 
conscious plan . . . It suggests t o  us that  the i s o l a t o d  
invention or the random s c i e n t i f i c  fact i s  nor l i k e l y  to "fit 
in" or, t h e r e fo r e ,  ro  be u r f l i z e d .  In other words, it t e l l s  
us once a g a i n  that  recognized need is the key to e f f i c i e n t  
utilization. (Sherwia & Isenson, 1967) 

h fish and game program is a collection of strategies  to deal with broad 
- o r  long-term prcblems. X s trateg ic  plan i d e n t i f i e s  and focuses attention on 

these broad problems which may represent t h e  e s t a b l i s h e d  area of responsi- 
b i l i t y  of a worker or be assigned t o  h i m  by an administrator. 

- The resolution of problems i d e n t i f i e d  in t h e  strategic p lann ing  process 
requires tact ica l  planning which is the subject of t h i s  paper. Tactical 
plans give life to the strategic plan. They es t ab l i sh  mechanisms for  
del ivering the outputs and accomplishing the s t r a t eg ic  objectives in a pre- 
d i c t a b l e  macner. They pernit l o g i c a l  deaonstration of need for  every elemenc 
or ac t iv i ty  in the plan because every element is generated ul t fmate ly  by t h e  
problem or strategic object ive .  

There a r e  always rnore ~roblems than t h e r e  are  tine, money, and b o d i e s  t o  
solve them. Belative need has n o t  always had a h i g h  place i n  p r o b l e m  selec- 
t i o n .  "Fuch past research in the f i s h  and wildlife ffeld was done without a 



ciear idea of - who wou ld  use the results, - how they would be used or  if they 
xould be used. iie can no longer a f f o r d  t h e  luxury of doing  research without 
ar,svering chase questions be fo re  we s t a r t "  ( h h a c ,  1970) , 

Ia l i k e  r-annec, ve cannot a f f o r d  managenent ~ r a c t i c e s  unless they are 
needed and effective. Unless funded direct ly  by the user, general put-2nd- 
take ?heasan: s t o c k i n g ,  naintenance s tock ing  of warnwater f i s h ,  as w e l l  as 
wetland acquisition withcut n e s t i n g  h a b i t a t ,  winter feeding of  gme, and carp 
trapping are popular treatments of questionable f inanc ia l  benef i t .  Tractices 
" s k i l l f u l l y  fitted together  t o  produce a k r g 2  net i~prcvenent" (S3erwia h 
Isenscn, 1967) is management. If these practices are t o  fit and r h e r z b y  
?reduce, they mus t be borh needed and eEf ective . - 

Xe will consider one p rob le rn  selected t o  s a t k f y  a need, phrase  the 
problarn properly and t hen  d e v e l o p  a tac~ical plan t o  solve it. This section 
d e a i s  w i t 5  precise problem identification. 

lv'hen a problem is identifies , rho  c i r c - ~ ~ s t a ~ c e s ,  ;ersonalitie;, cond i -  
tions and o t h e r  mstters tha t  r e la r s  t o  i: sust 5t unuerstaod. -4 statement of 
=he problem must be developed char. cormnunicares ? r a c i s e l y  its i d e n r t t y ,  
catcre, and d e p t h .  This  p r o b l e n  statement is then  transposed carefully to an 
objec t ive  without ccmpromise of :he identity, nature ,  and depth of the problem 
it ref ieccs .  This is a crucial s t e p  so a special cau t ion  is xarranted. 
Unless the problem s ta temen t  and the baste o b j e c t i - ~ e  generated by it are on 
target, t h e  e n t i r e  plan derived subsequently w i l L  noc solve the basic  p r o b l e m .  

This leads to s t e p  number one in s t q - d o w n  planning:  (I) From t h e  fac:s 
at hand es tabl i sh  one s i m n l v  s t a t e d ,  s i n g l e  nuraosa,  primary objective chat  
comuoicates the  ident i tv ,  nature, and d e b t h  of rhe problem. 

Ccnsider  the example which will be used as t h e  b a s i s  for developing t h e  
stzp-d01*'11 plan displayed in :he cerrterfold. R e  ' o v e r a l l  ptoblen is to Frovide 

A n a r t h e r c  p i k e  recruitment in lakes where n a t u r a l  r ep roduc t ion  is inadequate or 
where it has Seen reduced by shore developmen: and marsh drainage.  P.3 

analysis  reveals three avenues of s o l u t i o n :  Stock hatchery-rearad fish, 
t ransfer  fish ob ta intd Ehf ough rescue' opera t ions  from winter-kill lakes ,  or 
use production from marsnes constructed oa  o r  near lakes for pike  spawniag. 
Ln the  S t a t e  fish and game department f o r  which you sork t h e  f i r s t  tt-o of 
these have been and are being done without precise knowledge of effects or 
benef i  ta .  Yevertheless , 50th pzogruns  have 2ublic sappof t and 2re f i n a c e d  

' by legisLative appropriations , 

The f i s h  and game commission favors acquirfng dara to evaluate  a l l  t t r e e  
alternatives, but t h e  climate is not immediately favorable f o r  seeking funds 
to study rae two ztethods now used. The commission, therefore,  voted to 
i n i t i a t e  a study t a  evalzate the th ird  alternative. You were chosen by the  
chief of f i s h e r i e s  co determine the efficacy of a r t i f i c i a l  spawning sarshes. 
You are to develop a p l a n  v h i  ch, if adop red and followed, w i l l  provide the 
deparnnent and couunission ~ . r h  information needed f o r  p o l i c y  decisions. 

These are t h e  facts a t  hand. In accordance with rule one of step-dovn 
?Tanning, what is the pr-hary a b j e c ~ i v e ?  Ke have phrased the Eallo*Jing 



?r*2nary objective k-hich z t a t e s  the i d e n t i t y ,  narure, and dep th  or  :he 
problem: 

Deternine benefits and costs  of northern ? i k e  s p a m i 3 2  m a s h  
construction and o p e r a t i o n  for manageaent oi lakes where 
nor thera  ptke  is a s u i t a b l e  predator and natural recruLtnent 
is inadequate . 

This is t h e  primary objec t ive  of the sample st=?-dotm plan d i s p l z y e c  i n  
graphic form in :he cen t e r fo ld .  

RESOLVE TEIE PROISLE?! fYTO DZSCZZTE 
ELEEXTS : TSISK DEDUCT IVELE 

Confronted vith a ttsk t oo  b i g  for ouz nan?ower and . . f a c i l i r i e s  ve have a c2r.dency t l ~  dl.;& i n t o  tne ? c y s r c a l  ? z r t  
of cne work wf t hou t  adequate acivaixed plericlng . Z E is 
difficult for us ro sit back and go ts rough t3e p r o c z s s  of - analysis and p lann ing  when so much needs :o 5e izne. ~t is 
easier to g e t  at rhe j o b  and leave t h e  derailed 3lazzizz 
u n t i l  later. This  is where evpedieccy overcones ou r  b e r ~ e r  
judgement, (Longwood, 1942). 

. Once a legitimate need has  been identified, w e  proceea tnrcu3'n order ly  
process2s of l o g i c  to develop a t a c t i c a l  plan t o  i 5 su re  that e f f o r t s  ~111, in 
fact, solve the basic problea and t ha t  uTnecessary e f f o r t  w i l l  be elizinated. 
Afte r  the primary object ive  has been sta ted ,  then reduce rhe p r o b l e n  into its 
consrituent parts. Within a clear problen statenent w i l l  be found m e  or acre 
obsracles to be overcame. Ask why t h e s e  obstac les  exfst , vkp hs-;e ~ 5 e g  :ct 
been overcome, and what must be done t o  overcome ther .  

C o ~ s i d e r  the prfmary objectit-e at the end of the pre7.-iocs ssczlcr. .  i4k.r 
t b s  t a c h s  are specif ied? Benefits and c o s t s  of aarsh :cns r ruc  ticn a ~ d  sT=rz-  
t 5 o ~  are the obsracles that must be overcome. Daes any ocher cbstazLe eu ia :?  . - thk.4 s lo t ,  and i f  these two obstacles are overcome, then t 5 e  p r i r i a r y  o'cjzc- 
tfve  ill h ~ v e  been attained.  This f l lustrates the second step in st2?-do:.~ 
planning: (2) Derive a second echelon of iress t h a t  wfll accoa2iish the 
first. In t h i s  e x m l e  there  are two second echelon items. The first 53: 

Heasure the annual increment of capi ta l  amortization and 
document t h e  yearly operation and maintenace cosrs. 

-. L,:e second is: 

Xeasure the  annual increment of t he  f i sher /  a t t r i b u t a b l e  
t o  aarsh production. 

!&en true capital, opsracion, and maintensnce cos:s are availabie and 
vhen the annual increment of the fishery attr ibutable!  to marsh ?roducrioq is 
' a w n ,  then the prinary object ive  v i l l  have beeo reached. 



After the  prinary objec t ive  has b e ~ n  reduced i n t s  i ~ s  cons t f  c en: parrs, 
t e s t  Eor v a l i d i r v  using t h e  conditional sentence, 

If and ORIT if , then 

The firs: blank of t h i s  sentecce is the antecedent. The second is the 
concLusion. 2.e mo second echelon object ives  above ccns t i e u t a  t h e  antecod- 
c2t  and t h e  prisary objective is t h e  conclusicn. Thus t h e  sestence reads, 

LE and on:: ii we 

?leasure the a n u a l  increnent of c a p i t a l  ac~r t izaLioi l  and 
docurcent the yearly  operation and maintenance coats  

and 
>leasure ~ h e  annual increment of t he  f i she ry  at tr ibutablz  to 
marsh production, 

t h en  k-e will 

D e t e d n e  b e n c i i t s  znd costs  of cot tkzrx  ~ L k z  s p z n l n g  marsh 
construction and o?eration f o r  mznagemest of  l a k s s  vhere 
northern pika is a sui:able predator and naturai recruitr-en+_ 
is inadequate. 

The tsro p a r t s  of the antecedent are essent ia l  to reach the conclus ion.  
Is there m y  o t h e r  premise yet  missing which would  or n igh t  preclude reach- 
ing the ccncL3sion7 In t h i s  instance t h e r e  is nor. The ancecadent is 
complete, and therefore, the conclus ion (the primary objec~ive) is t h e  
consequecr of :he condition. The reasoning 5s valid and complete. 

The i n p o r t a c e  of t h i s  reasoning cannot be overemph-asized. The 7urpose 
is s t i l l  step two of step-down plar ,ning,  to der ive a a e c ~ n b  e c h e l o n  of i re= 
=hat w i l l  accmpl i sh  t h e  ffrst. T v o  i tems were sta ted ,  bu t  are there mre 
which nay have Seen m i t t e a ?  Are those tha t  have been i d s n r i f i e d  actual ly  
e s s e n t i a l  co reach the objec t ive?  Could one or more b e  cmit:ed as i n t e r e s t -  
i a g  but non-essential? To develop a vaffd plan each of these questions m u s t  
be aamered as each new echelon unfolds. Use of the c o n d i t i o n a l  sentence is 
abso lu te ly  essential t o  derive this second echelon 05 ireas. Paving done 
this, assme ncw thar the  prinary objective and t h e  second echelon objectives 
of the  plar:  in the  cente r fo ld  have been derivpd ccrrectlp and ccmplerely. 

Y o t e  on the plan that there are two second echelon objectives and each of  
t5ese has two third echelon objectives subordinate ro it. Rese are fallowed 
on the  p l a n  by fourth and f i f t h  echelon object ives .  Thus, each conqonerlt of 
each echelon of the  example has been reduced Fnto its ccnsci tuanr  pzrcs and 
has been tested co see if 2nd onlv if the antecedent constructs the co r re -  
sponding canclusion. nis introduces che th ird s t o p  in step-dma planning: . 
(3) Derive a third, f o u r t h ,  e t c . ,  echelon of i t e m s .  AS each echelon of items 
is cmvosed. the conditional sentence tesc m u s t  be applied assiduously for 
the p l a n  t o  remain on track. 



To i l lustrate  t h i s  t h i r d  ste?, continue vith the  exan~le above and 
~,uanine t h e  obj  eccive , 

Ileasure the annsal increment of t k e  f i s h e r y  a ~ t r f b t z t a b l e  :o 
mrsh product ioa .  

This now becomes tke conclus ion and from it we m u s t  derive i t s  anteced- 
e c t s .  :..%at obsracfe is specified? Knat must be done t o  overcome it? The 
obstacle  is s t a r i s c i c s  of the  increment of the fishery attr ibutable  to 
northern pike produced in t h e  a r t i f i c i a l  marsh. To overcone it w e  n igh t  
o b t a i n  catch s t a t i s t i c s  f r o m  experimental iakes w i c h  the marsh-reared nortbern 
pike distinguished by a mark,  Sut  kzowing t h e  c o n c r f b u t i a n  of these aarked 
fisn to t h e  c ree l  a i g h t  n o t  overcome the o b s t a c l e  to object ive  atcairsrent, for 
su~erimposing the marsh-reared northern pike upon ' r5e  presertr fish p o p u l a t i o n  
cculd alter t h e  overall fishery s i g n i f f c a n t l ; ~ ,  Therefore,  t r  will be neces- 
sary t o  obtain f i s h e r y  s t a t i s t i c s  bo th  before and after marsh operation.  This 
has been phrased as two third-echelon objectives in the  example on the  
cen te r fo ld .  

Yexr cneck t h e  v a l i d i  ry of this d e r i v a t i o n  using s5e :mai:ional ssn- 
tence. Vill t h e  conclusion be reached if and o c l v  if these two t h i rd -eche lon  
objec r ives  are net?  If the  ansver is yes, proceed t o  dtvide crher objectives 
i n t o  their constituent p a r t s  f o r  f u r t h e r  p l a n  deve1opmer.t. If the  ansyer is 
no, s t o p  at t h i s  poiat and d e t e n i c e  what is .aeczssary t o  ?rovide a valid set 
of antecedents for the conclusicn. 

The questioa ncw arises, how far is successive derivation of echelons 
continued? This varies with the nature of the  probiem. Eanagtment, 
development, survey, and iaventory-type problem p l a n s  w i l l  nomally terninate 
when items reached are recognized as actions which can be perfordoea. For 
e x a q l e ,  examine again t h e  mo third-echelon elzments o f  t h e  pian which 
estimate parameters of the  fisk,ery. -4 f o u r t h  echelon of items says ,ow t h f  s 
w i l l  be accmplfshed. Artificial marsh-reared f ' i sh must be f i n  c l i p p e d  f o r  
identification, and methods of  c ree l  census zust be des igned .  F i n  c l i g p i n g  
is certainly a t e m i n a l  item. The creel census design is also ,  for is is a 
technique ei =her w i t h i n  the worker ' s  reper to i i e  o r  avaf lab le on consul t a t i c n  
wi ch a biometrician. 

3ut t h e  spawning marsh erznple illustrates .mother type of tenni~al iten. 
Also in t h e  f o u r t h  echelon is the following objective: 

Develop procedures f o r  management of each of the experimental 
spawning marshes. 

By the method already described the so lut ion  was resolved i n t o  three 
subordinate f if th-echelon ob j ectf-~es , each dealing ai th . m e  phase of marsh 
operation. D o w n  t o  th is  level  in the p l a n ,  and in t h a t  area of t h e  plan 
discussed above dealing with creel census, derfvaticns were based on ra t iona l  
consideration of factually warranted b e L f e f .  Thus it can be reasoned that 
one of the fifth-echelon objectives would St the  determination of t he  most 
productive and least  costly method of mrsk u t f l i z a e i o n  f o r  sgawning. 



At t h i s  p o i n c ,  hcwever, there  are a number of management cpt ians  for 
seLection t o  satisfy this fifth-ec$elan obiect ive .  Although some factual 
considerations nay be avai lzble  to add v e i g h t  t o  one or another of t he  pro- 
~ o s e d  solucioes, a f u r t h e r  s r a t m e n c  of premises is l a r g e l y  based upon 
o p i a i o n .  TKerefore, the  step-down p l a n  developed through deductive i n f e r -  
ences aust t e rmina te  ar t h i s  point pending refinexent from fac t s  derived irom 
l i t e r a t u r e  r e v i m ,  consultar ions with bowledge& le persons, aad field e q e r i -  
nents. The f o u r t h  s t e p  is step-dofun p lann ing  is: ( 4 )  Continue the l o g i c a l  
der iva t ion  uf su jo rd ina t e  objectives until t emina l  items a r e  reached, that a 
to so lu tLcn  are :ot i-redlezelv evident frcn e x i s : f n ~  k n o w i ~ d ~ e  or t=chnoloey. 
ISe rational ~ l a n c i c g  of zkese latter instanczs x5lL be d i s c u s s e d  furtker 
under the sec  ion sn inductive rhink1r.g. 

T h i s  deductive thought process serves ye l l  the  function of breaking a 
r e l a t i v e l y  complex prob lem successively, srep  by s t e p  , i n t o  less and less com- 
plex elements. This keeps t he  primary need in focus at the forefront w n i i z  
idect i f y i n g  steps co i r s  soLutf on and d i s c o v e r i z g  spec i f i c  unknctv-ns that nust 
be s ~ i v e d  c r  techniques :hz: ~ u s t  Se developed. Cse of the condi'ionai 
sentence at each eckzlon of plan delvTelopnent has Seen emphasizei t o  i n s u r e  
completeness and focus .  S~ihile this is necessary at each step,  it is also the  
Important f i f t h  s t e p  of plan development: (5) Reexamine t h e  p lan  t o  determine 
that the compos i te  attalnmenr of each i t e n ,  beginning v i ~ h  t h e  t s m i n a l  i t e m ,  
will 3uild back to ~ c c o m ~ l i s h  the primarv obj e c t  ive . 

Everyone is aware of dara gathered wichout need and a s t  used, and of 
activities undertaken which were later found to be unnecessary. Each iten of 
the  plan must address i t se l f  upwards through each echelon of cbjec t ives  to the 
pr imary  objective. This introduces s t e p - d o n  p lann ing  s t e p  six: ( 6 )  Reexamine 
:he- =la to deternine t ha t  each item is necessary to the  acconolishient of the 
prisary obj e c t  ive.  De Lete all extranecus obj  e c t  ives even though they are 
i n t e r e s t i n g  and r z l a ~ e d .  
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It seems to ne tna t  t h e  aethod of nost  r a p i d  progress 
Ln such complex areas,  the most effeczft*e way of u s i n g  our 
brzirrs, is going to be :o set  d o ~ i  explicitly at each s t c p  
just  what the questicn is, and what a l l  t h e  dternatives 
are ,  and then t o  s e t  up crucial experiments t o  rry and 
di sprove  some. (P lat t , 1964) 

The step-down process develops a plan in conformity w i t h  fact  or with 
propasicions considered to be true. The plan conceived is f o r  predictable 
artainmenc of a needed end point. It is r e a l l y  an action p l a n ,  a f i s h  cr 
game " travel i t inerary .  " Thf s plan i d e n t i f i e s  essenr ia l  elements to attain 
objetcives,  reducing t h e  chances of error and omission i n  problen so lv ing .  
In tSis process actions w i l l  be i d e n t i f i e d  whose paths to so lu t i on  are not 
immediately evident from e x i s t i n g  knowledge or techn0Lcg.j. These rmknobms 
are candidate research ?roblea areas, areas 02  zeed. 
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