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ABSTRACT bars has re~ulkecl in a wries of regulations aimcd at con- 
trolling oyster resource exploitation. 'These regulations SING seed planting. shell planting, spatbll and 
take the foil forn,ra U f i s l l i n E  effort data. production functiunr were - 

developed fur the Chcraprake Ray o~ster  firhcry. The 
uyxrcl- ~ ) ~ u d u c i l ~ g  areas of the Maryland yc~rtion ni' the 
C h ~ . ~ a p c a k r  Bay and  tributaries were divided inlo four 
rcginns and a l~ruducticrn I'llncfion was dzvctr)ped for 
rach region. Rcsul~s from these fur~ctions were then used 
to ~ n a l y ~ c  thc cffecti\,eness of Slait. o?crated secd and 
rllell plarlting programs. The effcciivenrsr af fresh shell 
vcrsus s c ~ d  planting in terms of bolh dollar and 
hai-ucnable bushel5 of oysters returned u-as ashcssed. 

The Chesapeake Bay. iri  Marylsnd s1lyp01-t~ a Iargt: 
fishing i n d u s t g .  I ~ w t o t a l  (slue ofl ic l~ and shcll t7sh 
harvesled was $22.5 rnilIiun. She l l f i ~h  accuunted !Ur river 

90 percent c~f the total value of fish harvested. The 
F ~ i ~ l t r n  oysier, !rrussu.ctruu ~ ; i r g i ~ i i c c r  Gmelinj, ac- 
counted l'nr about 64 percent of the total value of 
shellfish harvested (Current Fisheries Stat i~ t ics  No. 
b952, 19?6j. H~lucver, rjysler pitjiluct iun is nrlly ahout 
one fourth nf what i t  u'a5 at thc tnrn  ol the ccnlury. 

The oqjtcr is a sessile animal r~bually found attached to 
016 oysler \hells, ur  any other hard  .;uriacr. T h e )  pletbr 
salinity levels heth-ecn 10 to 28 ppt and ~ i a t e r  depth bc- 
tween 8 to 25 ft (I,oosanoff, 19651. The growth rates of 
oysters depends un tempcraturc, ra!inity, aalcr f l o w  
rales atid other envirnninental factors. I n   be Bay, oyster 
gt.crwth rater, hacc been fouud 14 u a r j  from 0.4 lo 2 in .  per 
ycar ui th  ihe arrrage at ahout I in.  per ycar (tltaven. 
1952; Yrnntz and Mcrrit,  197h; Merrir, 1973). 

The oyster bar \  (collection of oysters in comn1crcial1y 
rxplnilablc densiticx) i n  Maryland are predomioantly a 
public propcrty resource, Officiialy illere arc. at prr- 
writ, abilut 1000 oyster hars ~lassified a s  public bars 
ranging h o ~ n  4 to 7500 acres in size. The total acreage is  
about 310,000 acres of which only  aboul 10,000 acres arv 
held by private lease holders, This study is concerned 
~ r i t l l  yrrliluctir~n nti t he  public oyster barns only. 

' r h ~  public propcriy nature ot' the MLityland oyster 

Arlxle  was ~ubn111ted i ~ r  publicatiun in Mag. 19'9; r e v i ~ x c d  and ap- 
proved for publici~tiun by rhc Fmd Englnceri~rg Tlivision uf A5AE in 
May 1980. . 

Scientific Articlc No. A2467. Contribution No. 5397 of thc  Marylend 
Agricul~ural Erpcrimrnt 51 a h n  (Apriculturnl Et~gintiering Drrlafi- 
nicnt). 

The aulhars arc: R.  A. CABRAAL, Senior Brojecr Engineer, 
Donovan, Hameslcr & Hartien, lnr. .  washingon, DC: F. W. 
Wheaton, Proferwt, Agrirulrural Fnginetring Dept.. Unir~rri()  of 
Maryland, Collcgc Park. 

Gear Rcstr ; r l io~~s  

Three types of fi.jh,ng gcar. shaft lnng, patent lrlllg 
and drcdge are allowed in Maryland. The shaft tong is 
l+e most co-nmun tjpe of fishing gear used in Maryland, 
;~r .mi i r~ t ing  tbr ahnut 7 3  percent rrfthc Maryland har\r<t. 
Patent to11g; ate a mechaniaed version of the shaft tong. 
I'hey are larger, hcax~~er  arid are powder operared. There 
tnay hc eitllrr one ur  1w0 rig\ per bmt.  

b, rlr edge i q  ;in c1fi7i-i5nt hatvc .s l ir~g gcar, Dredgc Luol 
u,e i s  rc\tric.ted (hy laup) to d e e ~ e r  partions of t h c  Ray 
trainstem. 3rcrIgirig Ir a l w  allowed in thr  Choptank 
Iiiver a n d  in a fen [)the: arcas. (For rnorr inforn~ation see 
Cahraal, 197111. 

F r ~ t r  Restrictiuns 
Oyrtet harvesting in Maryland is rcstrictcd to State 

residents, The l a w  requires a licensc for catching ovl-r 
t w o  bushels of oysters per day. Obtaining a license is a 
simplc, inexpensive matter  and dor3 nflt runst i t~t te  a 
valid rneans of re5ti-ir-tirig entry .  

Setting of Haliest  Limits 
The State Iiriliis q 5 t r r  har,vr j i  to 25 1~~isIlcl.r per  1ict.n~- 

ed person, fbr a tong boat, w i t h  a 75 bushcl  limit per 
heat nredpr lloats arc allow-cd 150 bushels per day. 

M i ~ ~ i m u m  Harvestable Size of Opters 
7'hc law al -ows only oysters over threc inches in length 

to bc harvcst:d. 

Controlling Length nf Oystet,ing Semon 
The uys1cr:ng season in Maryland ir f r v m  Scpten1hc.r 

15 to March 31 for tongers. The s e a s u ~ ~  i s  shorter for 
drcrler hoatr  and begins un the 1st of Novcrnbcr and 
e:ids on March 15, 

Setting of Culling Laws 
Culling i s  the process \c-parating livr legal s i red 

oyAtt.rs from 311 o t h u r  mater ia l  btuughr up. By law all this 
other material (mostlg clysier rhells) musr be returr~ed to 
thc same oyster bar f rom which it w a s  rcrriovrd. 

Closirig 4i' Uepleted Arcas 
The Dcparr~tlcrit cbf' Natural Resources (DNR) has the 

aulhority tcl close areas, t c ~  precent ovcrfislling, or to pra- 
te?! a bat during a rehabilitation effort. 

REPLETION PROGRAM 

Until about 194$, conlroling exploitathn was tht. only 
me~hod f o r  conserving the oyster pogulation. In the mid 
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TAR1.E 1. MAHYLAh'D OYSTER B A R  HEPLETION 
PROGRAM C O S T S  -- 1976 

-- -- - -  - -- 

Cust f l~~ l she l .  Total cost, 
M a f r r t ~ l  p l n n I ~ d  cents duUars 

. . - - - - - . -. . - -. . -. . - - - 

Fresh shells 28.79 153.600 
Drrdgc shsU 16.59 832.699 
s c t d  o y k i t ~ ~ .  DNR 43.86 289,833 
S t t d  oyrlers. P ~ t o n a c  Rivet  48.86 30.800 

Fish. Comm 

T I ~ L ~  tot1 1,306,939 

*Thrst r w t s  Ju nut includr utcrhrad costs such BS salaries of DNR 
vmp!u *es, t11cv i m o 5 ~ o d a t i u n  expenses, equipment rep lacem~~t  
~ n d  rnrlstdhs*rwe, e t t .  

1940's the  Stale h c t a t ~  a tpr'ocvarn of transplanting seed - - Y - 
oyrtcrs (r~yster spat and  small uysters) from good seed" 
producing areas to .- By 14150 in t rnpbe ?eed 
reduction plans were abandoned p-.- 

tnbutcs fFje . . .. . 
196U7GtTi~ mc c 

-x_ ._ l_  ---- 
p l a n t t n ~ g r a n ~ ~ ~  i n t c  - 
about one million dollars have been spent  on ! I  annually. 
The oyster bar repleiion program is f hc ru\pon5ihiIily uf 
the Maryland U~partnlcnt of Natura l  H e ~ r ~ u r c e s .  C'ur- 
rently the program consists of the iihlnwing: (a1 
tratisplaoting seed uysiers to growing arcas, ( h )  planl~ng 
f-resh oyster shell obtained from proressors or\ puhlic 
oyster bars, (r) planting oyster shells dredgcd t'rott~ bar- 
ren bottoms on public oyster bars. The latter twtl 

nlcthnds encovragc oyrtcr productivity by providing set- 
ting s u r f ~ c e s  for the spat. 

Earh rurrnty has a committee of watermen elected by 
Ijccnrcd u7atr~.mcn In thc cnunty,  or appoirrted by the 
P r p a r l ~ n c ~ ~ t  of N a l u r a l  Rcrourccs. This committee ad- 
v i i r ,  the Drpart  n l r n l  r l f  Natura l  Resources on rnanage- 
nlc-nt ot' oyster beds. and  on the  repletion program. The 
cl~mrnil irrs  make rcwalmt.ndat inns as  In  seed and shell 
plant iijg Inca tinnr, and advise the D e p a r t n ~ e n t  of 
Nstur:+I I l c ~ o u r c t a  on c t u ~ i n g  of areas lor reliabilitaticin. 
They can 315.0 itlfluer~ce t l le disposition of shell and  seed 
rclnoved frnm within the ct~unty watcrs.  'l'he quantity OF 
seed riylitcrs i ~ l l ~ i a t t d  tu  each county is based 011 the 
relatiw n u m b e r  of u,atcrrrien residing in that ctlunty 
(bldrylnrid Si,jte Br~ilgrt , 1966-67). Christy (1964) doubts 
thi. possibility of a hitllogicalty sound repletion program 

, under the  existing, highly political system. 
The exact returns of the repletion prograrrl are 

[ ~ t i k n o ~ t , ,  Bowinan (2448) and Suttor and  Corrigan 
(1970) assumed that a bushel of s e ~ d  oysters pldnted 
would yield one bushel of market size  uystrrs three years 
later. Davis et al. (1974) estimated thal in the Potomac 
River, one bushel of' seed oysters produccd rhrrr bushels 
of' market size oysters (ccr~nt~mic breakeven is tivc 
l ~ r i ~ l ~ c l $  nf oysters per bushel of seed). The culirh (old 
shells) planting program requires three bu~he l s  of 
market size oysters for every bushel of' cultch plar~ted Tor 
i t  to be self-sustaining. Fresh shell are known to be-a 
more attractive cuItch mat&rial t h a n  dredge shell (Siel- 
-ng;lTUj73EEid-~%ikie '(I!T~~JXG; ti3 h e a  m e 
',bnclosion in their Florida shell planting studies. c owever, greater availability and lower cost make dredg- 
ed shell an  attractive planting rnatcrial. 

No ar'cura te cstit~nates are available as to the  success of 
Ihe repletion program. Manning (1968) attributed the  
uplurn in oyslrr prnduction in 1967 to the  repletion pro- 

g r am.  SicIitlg (1970) altrihuted the 140 pcrccnt incrcate 
in prnductir~n 3incc 1463 to this prr)gram. 

Sirlcc thc b ~ ~ i t ~ n ~ n g  r>S  i h r  rcpIctirln prl)grdni in 1960, 
the S t a t c  h a 5  5pc111 :~pprr>xin~atcly one n~i l l ion  tlulla~.s an- 
nualIy on ihc  rcplcfic>n prugram. Table 1 shows the cost 
breakdown for 1476. Until 196? ihe program was heavily 
s u b d i z e d  by the  State. Irl 19b7 and 1968 lcgislatirln was 
cnacied to place the program vn a rclf-sustaining basis. 
However, complete self-sulficicncy on the program has 
nnt bcen achisvtd. 

S'I'UDY OBJECTIVES 

This paper attempts to rncideI the productivity of the 
fishery, (a) to  obtain a s l~ i tdble  means of predicting 
fiiture harvests, ( b )  tn estimate thc: natural productivity 
of oysters in  the Chesapcakc Bay, and (c] l o  detrrrnine 
the efftctiveness of the repletion program, The study 
u5ed harkest and repletion program data from 1'163 tn 
1976 and natural spatfall samplir~g data from 1955 to 
1976 thr the analysis. 

FUNCTIONAL FORM OF 
PRODUCTION EQUATIONS 

The production f u  t~ct ion describes the relationship 
hctwccn o u t p ~ ~ t  from and input into the fi5hery. The 
fl~nctiunal rclationshiy in this illstance takes thc forln 
ruggcstcd by Clark j197h): 

Clulput = f (Fishing ECfort, Oyster Population) 
The fishery o ~ ~ t y u t  was meas~~red in thousands of 

b~tcllrls harvested (C) .  Fishing cff'nrt was lneasurrd in 
boat-days (BD) .  Sillce scveral types of fishing gear of 
variable efficiencies ate employed, this is not a precise 
measure of f i s h ~ n g  cffnrt. H ~ w e v e r ,  d u c  In unavailability 
of a hetter indiciltor, boa t -days  were used. 

Informalion orl oyster populati~tl sire war not avail- 
able. Tharet'r~re, in  11s p13rc sevcral lagged* pruxy 
vnl-iablcr werc. uwd.  'l'hcsu val-iatr1t.h i n f l ~ ~ e n c e  popula- 
tion size but art. nGl c l i r c ~ t l ~  pt.jp~1rti011a1 to i f .  The 
lagged variablcr urerl uere: (a) ~~atural  sl~atfall estinialeh 
(SP) ;  (11) seed planting5 (SD); and (c . )  quantities of fresh 
(FR) and  dredge (UR) shells i t1  thousands of hushcls 
planted  permanent!^ 011 bars; and ( d l  the catch per Dual- 
day in bushels per bclar-day durir~g the previous season. 

Nati~ral syatfiill qamplcs arc ctj~nn~only employed in 
predicting sucres& or failure or I'uture hnr>ests. These 
predictions itre qualitative rather than quilntitative. An 
attempt was nlade to obtain a qualitative relationship 
I7ctwcen catch and dif'ferent n a ~ u r a l  spatfall levels. The 
number of lags used Cor spatfall was bascd on estimates 
of ~ ~ u e r a l  rcscarchcr~ (C;al~toff, 1964: Chtisty, 1964; 
~ C I  antz and Merrit, 1976) for the time oyster spat require 
to grow to the recruitable size of at least 3 in,  At'ler 
S ~ V ~ T B !  yrel in~ir~ary studies, spatfall lagged three, four 
and tivc ycars were used to represent recruitment into the 
tiahcry. 

Fresh and dredge shells affect the oyster harvest  by 
providing attachment srirfaccs for oyster larvae. The 
values used in the model were the  total quantities planled 
i t1 an area. These too were lagged three, fuur and live 
years. 

*Lagged bariablts re le r  to those vatiahles nmhosc intluer?cer or1 file 
dependent variable i s  felt only aTt.?r rnznc rime 11sr elapsed For eram- 
ple, if oysters requir r  a b v ~ r ~  ~ h r r c  years to reach harr-rsrable size, out- 
pur in year t wtruld hr a function of 5parTall in yrar 1-3. 



CHESAPEAKE 
HAIusrEn REGION 

FIG, 1 Kegiunal dirisinn nf the Chcs~ptakc Bay uwd in fhe study. 

Planted seed oysiers arr usually about nine rnnt~ths clld 
at planting lime (Christy, 1964). TIlerefore, tuial q u a n t i -  
ty of seed oj-ster planted, lagged one, two a r ~ d  three years 
was used to indicate artificial recruitment into an area. 
Seed planting5 a l ~ o  contain substantial quanlities of 
largcr oysters (Waterman's Gazette, 1977) *hich could 
enter  t h c  fishcry sooner than the secd. Nn allnwance was 
made fur seed oyster quality since it w a s  unknown, 

The p-r&u_h~ function used catch per unit ,cftta. in,, ---- -----.-I-.-- 

?'" ~reyipus.sea~gn. as an  indicator of standing pupula- 
_4..- --., . . .-C. "_̂ -."a 

tlo? s@e. This assumption'is--va7i'Tas long as%e oyster 
' populalion i h  not depleted duririg the previous seahon. A 
previous oyster population size estimation study in- 
dicated that the rate of expIoiiation wa$ only about 23 
percent (Cabraal, 1978). 

As mentioned previously, the Chesapeake Bay has over 
1,000 oyster bars. Ideally prod~~c t ion  functions should be 
developed for each of the bars since each bar is unique in 
terms of cnvironlnental conditions and harvesting tcch- 
niques employed. However, data litnitations and other 
practical estimating problems prccudc such a detailed 
dfialysis. For the purpnses of this analysis the oyster bars 
wcre atlocated to river sy5tems or areas of the Bay as 
shown i n  Fig. 1. 'These were the moAt productive areas of 
the Bay.  The major rcgions for identification purposes ' 
wcre named,  Eastern Bay, Chesapeake Bay Mainstem, 
Poto~rlac and Patuxent Rivrrs, and Tangier Sound. The 
tegiunal divisivn was based cn  environmental considera- 
lions and on (he  knuwledge of gear typcs operating in 
each region. The major regions urre assumed to havc thc 
same marginal productivitie.s. 

Dummy variables (DXX) were assigned Io areas within 

cach of thc  rnajrlr rcginns, Tlirst: r l u n l r ~ ~ ~  rai-iah1c.l ucrc 
expectrd to show const ant dilTererices bctwccn Jrcas, 
within a rcgion, if any exisled. I n  parlirular rhcy <hrruId 
show the cf'iilct of the dill'rrr~~t Ecar t)pcs u ~ d  in thc 
v a r i o ~ ~ s  areas. 

The functional thrm of thc prrwiudio~~ ti~i~clicrn i~ 
shown below. A separate cqua t i~n  a as  c b l a i i ~ r d  for each 
of the major regions. 

ct = U B D ~ .  C P ~ . ,  . S P L . ~ ,  S P ~ - ,  . S P ~ . , ,  sn,., , so,.:, so,., , 

ESTIMATED PRODUCTION EQUATlONS 
Multiple regression equatic~ns wrre drvelopctl F l ~ r  cach 

of the regions. PreIin~inary analysis of tilt d a ~ i i  s11ou-ed 
that the variasck of the Jependct~t r ~ r i a b l e ,  C, w a s  
directly proportional to its magnitude. Therefore, a 
natural logarithmic transfot~nation was used to remove 
any biases. The functinnal fbrm of the production func- 
tion used was: 

nctails nf I h c  p~clductian luncticlrl e c l ~ ~ a t  iuna art: given in 
Cabra:il ( IY78) for tach inajnr i4egii)n. Since all the 
variables were Ing ~rar ls fc~rn~ed,  cach reg]-ession cocffi- 
cicn t i s  dirncnsianlcss and represents the percct~tage 
change in uutput due to a oue perccnt changc i n  the i n -  
dependent variable. 

Yrudurt ion Functic~n 
All  f p u r  p r ~ d u c l , o n  r\~rlcticlr~> have c.\<elleh( e x -  

ld3i i~tn1-~j  ~ O I V C I -  wi lh  R qquarei l  greater r l ~ a r ~  48 percent. 
anr l  411 a i&nif icanl  c t b d l i c ~ c n t \  had  thc crllcctcrl r i g n  I n  
ever>' case boat-days explained ~ v e r  YO pcrccnt of t he  
cstch vat.istinnr. T h e  cncft ic icnt ot ' the boat-(lay v3ri:>blr 
w a s  no1 \iyriificantly dilfrrenl rrom uric. 'Thuc a ol;c. pcr- 
cetlt change in bnat-dnys h,nuld reqult in P f i t l t :  pt'rct'rri 
changv in r~uI1>uI, "1 uothul. variable\  being hcld ctlnstant. 
'Tl~is i >  in 11)c ngrrumrrlt with  he i ~ l sump t iun  uornn~only 
used it1 t h c  schacff'cr Fishcries Mi>dcl (Schncfkr,  
1954-catch i~ directly proportional to effort for a given 
fish populatinn rixe). 

Natural spatfall lagged threc and four years was 
significant in Eaqtern Bay and Potornac and Patuxent 
River regions. Only the third year lag was significa~~t i l l  

t h e  Chesapeake Ray rnainstem. This indicates that time 
rcquired for spat 10 rcach market size is usually three to 
lour years throughout the Bay. Howcver, percent in-  
crease in output due to 100 percent increase in natural 
\patfall varied from threc to eight percent, indiuating 
mortality rate variations across the Bay. 

Catch per boat-day during the prcvinus scpson,  the in- 
dex of standing pc~pulation, was significant in only 
Eastzrn Bay and the Chesapeake Bay mair~stem regions. 
The reasons for the lack of significance in the other two 
regions is not clear. 

Effectiveness of the Repletion Program 
The repletion program has significantly increased 

oyster production although with varying degrees of suc- 
cess. The most successful planting material was fresh. 
shell .  Plantings were most sdcces~ful in the Chesapcake 



TABLE 2. OYSTERS HARVESTED DUE TO 
1 0 0  BUSHELS PLANTED 

Planted material 

TABLE 3. AVERAGE VALUE O F  HARVEST PER DOLLAR 
SPENT ON PLANTING 

Planted Material 

Seed oysters, Fresh shell, Dredge shell, 
Region of bay bu. caught bu. caught bu. caught 

Seed oysters, Fresh shell, Dredge shell, 
Region of bay 1967 dollars 1967 dollars 1967  dollars 

Tangier Sound NS.* 7 N.S. 
(115.51)t (153.60) (469.10) 

Eastern Bay N.S. 2 5  N.S. 
(336.55) (182.03) (629.93) 

Chesapeake Bay 1 2  9 3 5 
Mainstem (317.98) ( 94.13) (817.36) 

Potomac 6r 1 9  N.S. N.S. 
Patuxent River (357.98) ( 46.25) (530.98) 

*Corresponding regression coefficient (Cabraal. 1978) is not  sig- 
nificant. 
?Annual Average bushels planted. 1 9 6 5  t o  1972  are given in thou- 
sands of bushels. 

The above estimates were obtained from the significant regression 
coefficients for  plantings (Cabraal. 1978). Bushels harvested are 
mean values for the  period 1970 t o  1976.  

BUSHELS HARVESTED/100 BUSHELS PLANTED. 

= TlOO*(REG. COEFF.)i *(MEAN CATCH)/(MEAN BUSHELS 

PLANTED) 

bay mainstem. Increased output due to fresh shell plant- 
ing occurred about four years after planting. Seed plant- 
ing affected oyster production one to three years after 
planting. in the Potomac and Patuxent River regions, 
seed planting lagged one and three years were significant 
although the second year lag was not. 'This could be due 
to the seed plantings having two distinct year classes. 
The older year class (the larger oysters) being ready for 
harvest one year after planting and the younger year class 
requiring three years to reach recruitable size. Dredge 
shell was successful in increasing production only in the 
Chesapeake Bay mainstem. 

Using the significant regression coefficients, the effect 
of' the repletion program was estimated. Table 2 shows 
the number of bushels of oysters harvested due to plan- 
ting of the different cultch materials. Since planting suc- 
cess is greatly dependent upon envirorimental conditions 
these are average values for thc period under study. The 
niost successful was fresh shell plantings in the 
Chesapeake Bay mainstem region where 93 bushels were 
obtained from every 100 bushel of shells planted. Using 
the repletion program costs adjusted for intlation, Table 
1 ,  and an oyster tax of 25 cents, this amounts to a return 
of about $1.34 to the repletion program for every dollar 
spent. The performance of seed oyster plantings in the 
Potomac and Patuxent River region was 19 bushels per 
100 bushels planted. This production level is much lower 
than the one bushel of oysters per bushel of seed that is 
normally expected by managing agencies (Suttor and 
Corrigan, 1970). 

TABLE 4. TOTAL COST AND REVENUE, 
PERMANENT PLANTINGS 
-- - 

Average planted Average produced Prod. per 
1 9 6 5  t o  1 9 7 2  1970 t o  1976  unit planted - 

Thous. Thous.? Bush. 5 
Thous. 1967  Thous. 1967  per per 
bushels dollars bushels dollars bush. S 

Seed oysters 1128  3 4 4  1 0 6  424  0.09 1.24 
Fresh shell 476 8 3  1 4 4  576  0.32 6.96 
Dredge shell 2447 2 4 5  4 1  1 6 4  0.02 0.67 
Total 4 0 5 1  6 7 2  291 1 1 6 4  - 1.73 

*Calculated using planting costs in Table 1. 
?Average price per bushel of oysters = $4.00. 

Tangier Sound N.S.* 1.61 N.S. 
Eastern Bay N.S. 5.76 N.S. 
Chesapeake Bay 1.60 21.40 2.00 

Mainstem 
Potomac & Patuxent 2.50 N.S. N.S. 

River 

*Value calculated from estimates in Table 2. 

Mean value of harvest due t o  $ 1  spent on  planting. 

- (value from Table 2) * (avg. price of oysters) - 
100*(Avg. costfiushels of planting from Table 1 )  

The repletion program is not a profit making opera- 
tion. The actual value of oysters harvested as  a direct 
rcsult of the repletion program is of greater interest than 
the return to the program. Table 3 lists the value 
generated for every dollar spent on planting. The  values 
ivere obtained using Table 1 and a price per bushel c.1' 
oysters of $4 (1967 dollars). The estimates are apprc.  - 
imate values calculated as shown at  the bottoni of tk. 
table. Fresh shell although niore costly than dredge shell, 
were the most valuable material planted. Dredge shell 
plantings in the Chesapeake Bay mainstem produced 
niore value per dollar than seed plantings, although seed 
plantings generated over twice the amount of bushels of 
oysters per bushel planted. 

Table 4 shows total output in marketable oysters due 
to seed and shell plantings. The total cost is less than the 
often quoted one million dollars since it was computed 
using average value of bushels planted and 1976 costs 
(Table 1) adjusted for intlation. In addition, cost ol' 
planting in seed areas was not included. Fresh shell 
plantings ivere by far the most successful planting 
material. Overall, the repletion program has been able to 
increase output by about 300,000 bushels annually. At a 
cost of one niillion dollars per year (Alford, 1973) this 
amounts to $3.33 per bushel produced. The varied suc- 
cess rate of the program in the different regions of the 
Bay indicates that there is room for program iniprove- 
nient. 

The desirability 01' dredge shell plantings is queb 
tionable. Fresh shells provide a better surface than 
dredge shells for spat attachment (Sieling, 1970). This 
study reinforces this viewpoint. In light of this informa- 
tion, repletion program managers should consider in- 
creasing fresh shell plantings at  the expense of dredge 
shell plantings. 11' fresh shells are in short supply, 
t'easibility of additional treating or cleaning of dredge 
shells before planting should be investigated. Another 
matter that requires investigation is the success ot'plant- 
ings in the Chesapeake Bay mainstem region as coni- 
pared to other regions. It'the reasons for this success can 
be determined, attempts can be made to improve the 
returns to the planting program in the other regions 
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