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Introduction

The l.ouisiana oyster harvest is produced
primarily un privately controlled oyster grounds
leased from the state. According to the National
Marine Fisheries Service  NMFS!, these grounds
produced an average of 80 percent of the oyster
harvest, in both quantity and value from 1962 to
1984. Although public grounds produce far fewer
marketable oysters, these grounds also play an
important part in the Louisiana oyster industry. On
the state seed grounds, located in Sister Lake, Bay
Junop, Hackberry Bay, and east of the Mississippi
delta  Figure l !, oystermen are allowed to take under-
marketsized oysters. These seed oysters are then
planted on the oysterman's lease, grown to
marketable size, and harvested. In this manner,
public property contributes to private business.

This report serves three purposes. It describes the
Louisiana state seed grounds using biological and
economic data. An analysis of the exvessel price
differences between oysters from public grounds and
oysters from leased grounds is presented and the
relationships between the state seed grounds and the
production on private leases are exainined,

The oyster industry is a unique fishery in that the
right of private property exists within the industry.
According to economic theory, the common-property
nature of a fishery introduces inefficiencies. Because
both public and private property exist in the same
fishery, the oyster industry provides an opportunity to

examine the etfects of the property rights difference.
The data used in this study were provided by

NMFS and the Louisiana Department of Wildlife and
1'ishcries  LDWF!, NN1VS records provided the
landings and value data, subdivided by area of the
state and the season of harvest, Prices were derived
by dividing value by pounds landed. Landings were
given in pounds of meat. This time-series data set ran
from 1962 to 1981.

The I.DWF was responsible for such information
as salinities, oyster larvae production  spat set!, water
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temperature turbidity of the water, and wind and92

Of th four public areas shown in I'igure 1, t eearea east ol the Mississippi delta, in Plaquemine..
Parish, was selected as the study area. included are
Black Bay, Bay Ciardene, and California Bay, large

b containin~ broken marsh sand islands
coveredby saline vegetation  Figure 2h These �00

f reef are considered the prime state seed
groun srounds  Mackin and Hopkins 1969, in Dugas . !
and are opened every year  unlike Sis cr I.ake, 13ay
lunop, and I lackberry Bay, seed reset vations tli it are
generally open in alternating years!. They also
provide the majority of the seed produced in the state.

The State Seed Grounds
in Breton Sound

The Louisiana Wildlife and I=isheries Co~iss, �
has the legislative responsibility to manage publ;
oyster grounds to insure a ready so'uree of
oysters  R.S,56, PartVII, Sub-Part D, Section456, '
Dugas 1982!, 'and as part of this responsibiiity
regularly monitors the harvest of seed oysters
facilitate data collection, the area is divided into,
each covering nine square miles. Within each �f th,'
19 grids, data are collected on salinity and
temperature. Spat set is measured at only six of lite
grids. In the summer, befo~e the grounds open
estima'tc is made of seed oyster abundance using
SCUBA diving gear. A random square meter of the
reef is selected, and all organisms within the square
are counted, This is repeated two or three times pcr
reef. When the seed grounds are open, cornmerci;il
vessels are sampled on various days to determine the
quantity of oysters taken, These oysters are classified
as barrel oysters, which are smaller than three inches
and are used as seed, and sack oysters, which are of
marketable size, The quantity of oysters harvested is
divided by the number of surveyed days, then
multiplied by the total number of ssorkdays in the
month to estimate harvest by grid.

Oysters reproduce by releasing eggs into the
surrounding water where they are fertilized and
becotne free-swirnrning larvae, When the larvae
develop pairs of tiny shells, they are called "spat."
They then attach themselves  o a ha.rd, clean surface
where they grow and and spend their lives, Spat are
very small and can easily be smothered by silt  Ougas
1982!.

Studies have shown the importance of salinity in
the life cycle of the oyster. It may be the pritne factor
in the determinatio~ of seed oyster production, with
high and low salinities resulting in poor production
 Chatry et al. 1983!. The salinitics in the summer
months are especially important, because most of the
spat set occurs in those months. Low salinities  <12
ppt! reduce the setting of spat and thereby reduce
oyster production. Low oyster survival at high
salinities  >22 ppt! is probably related to preclatton
and disease  Chatry et al, 1983!. As salinity
increases, so does the number of oyster predators.

The relationship of spat set to seed productio~ »
generally an inverse one. Lighter sets produce more
seed oysters, though very light spat sets of �
spat/em limit production tChatry et ~. 1983!.

Data used in this section of the study covered nine
oyster harvesting seasons, from October, 1974, «
March, 1983. The data are not continuous since the
public grounds are open from September to February
or March of the next year. For 1981 to 198»
estimation of effort on the grounds was obtained y
counting the number of vessels that worked a gnd-
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Si»cc most vessels usc two dredges, they rcprcscnt
1;iirly liomogcn<!ii s ciipital iiiputs.

llig«re 3 Shnwx thC prOduCt~On that OCC trred O»
!he liublic grounds. 131;ick Bay produced  nore tliaii
1.2 ntillion b;irirels of seed oys ers, inore  h;tn  lie
<>ther two b;iys c<>t»bi»cd. 1'his area h;is been used
l<lr sh«ll pla»ting operations �977, 197r7, l<!gl,
1'!Y3, It<in l!iigas, personal communication!. The
s te ! pl trt S pr<Pvide a C'lean plaCC tO set lor the Sp;it
t tu«ntpr<~ving  lic produc ivily of tlie grounds, 1 he
i<it.il produC ion»t s;ick oyster, fr<<»t 131»Ck Biiy was
.ippr<>xini;itcls onc million sacks,;tnd Caltforni t 13ay
.  s<i prOdiiccd <ine milliOn s'iCkS. 13 iy  Pardcne wits
liii lower in production � igiire 4! as it is a seed
reservation;iild is it<it opeii;tt all tinlcs. 1 liis bay is
iiot rn;in;igcd iii tlic s;imc way as tlie otltcr tsso, and is
I niter;illy <>peti every <Ptlier yo.ir tiependirtg On
c ii v ironrn en   a 1 c iin di  i ons,
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Figure 3. Cumulative Production of Seed Oysters by Bay in
13arrels, by Area, 1974 to t<!83.
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Figure 4, Curnu ative Production of Sack Oysters by Bay in
Sacks, by Area t974 to t9f�.

Figures 5 and 6 show the same data, but broken
down by month instead of bay. Both sack and seed
oyster harvests reveal the same pattern, with the
highest peak after the season opens in September, but
the quantity of seed oysters taken falls off more
rapidly.

Table l contains the simple correlation coefficients
between previously described variables and the
harvests of barrel and sack oysters by bay and
season. The results of the correlation analysis were
consistent with other studies. If it is too high or low,
salinity has been found by other studies to have
adverse effects on oyster production. A very small
quantity of spat is necessary to produce oysters.
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Figure S. [<pta  i arrest of Seed Oysters lroin the State Seed
Or<funds  '«>ni  974 t<P  9S3 by Month.
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f:igure 6. Total 1 lar vest of Sack Oysters from the State Seed
Grounds from f974 to 1983 by Month.

Table 1, Correlations between explanatory variables and barrel
 seed! and sack oyster production by bay and season, public
9 rounds, Louisiana.

Sig nifiCant at 90/0 leVel Of cOnf dence.
"Significant at 95% level of confidence,

The simple correl ation analysis that was
performed is a measure of the linear relationship
between two variables. Table I shows that there was
no statistically significant correlation between spat set
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and either barrel or sack production. This result was
not expected. Other studies hypothesized a nonlinear
relationship between spat set and the resulting oyster
production  Chatry et al. 1983!. This is demonstrated
in Figure 7, A very low level of spat set would result
in no production, though slightly higher levels would
be sufficient to produce harvestable quantities of
oysters, As spat increases, oyster production reaches
a peak, then declines. The mechanisms that cause the
high levels of spat set to result in poorer production
are not well understood, but have been documented

Figure 7. Seed Oyster Production verses Corresponding
Setting intensities of the Preceding Year.

For production for the lowest intensities �,1 spat/cm2! is
obscured by the 0.2 spat/crn2 interval  from Cherry, et al!

by others  Chatry et al. 1983!. Urtfortunately, it was
riot possible to test for nonlinear correlation between
t pai set «nd oyster production.

Tire highly significant positive ctlrelation between
harvest of seed oysters and the quantity of oysters per
meter square was hypothesized  Table 1!. The meter
square estimates are used prirrtarily as a preseason
measure of the productivity of the seed grounds; it is
important for management purposes that the meter

4

square estimates be a good measure of potential reef
productivity.

It is not difficult to explain  he lack of correlation
between sack production and the meter square
estimates of seed production, even though onc might
hypothesize that a positive correlation between areas
with high levels of oysters per meter square would
result in high levels of sack production, An alternative
hypothesis which explains the lack of correlation is
that areas with large amounts of seed are harvested
before the oysters reach rnarkct size. Because of the
nature of the reefs, it is not possible to conceal one' s
harvesting area. The areas with large amounts of seed
are most heavily utilized by those involved in bedding
 transfer to leases!, Conversely, the areas with fewer
seed oysters produce the greatest number of sack
oysters,

The high positive correlation between effort and
harvest was also expected. The total reef area is not
that large, When one vessel discovers an area with a
high concentration of seed or sack oysters, it is not
possible to hide one's success, In this manner,
vessels may congregate over the most productive reef
areas. The concentration of harvest is shown in
Figures 3 and 4,

Analysis of vanance  ANOVA! was conducted in
order to test for a differences between levels of spat
set, salinity, oysters per meter square, and effort and
the resulting levels of barrel and sack oyster
production. The AYOVA provided further
information about the relationships betwee~ the
explanatory variables and the harvest data, as well as
a guide to those variables that might be used in an
econornetric model,

As a result of the ANOVA, it was concluded  at
the 95 percent level of confidence! that significant
differences existed among the levels of spat set,
salinity, meter square measures, and effort with
respect to the levels of barrel and sack oyster harvest.

Models of Seed Oyster Productional

An econornetric model of the state seed grounds
was subsequently developed. After various model
formulations and estimation techniques were
considered, a linear ordinary least-square model was
chosen. This method was selected because the
process of oyster growth is essentially a recursive
one, in which salinity affects spat set; spat set in turri
affects seed oyster production; and production affects
harvest.

Monthly data from 1974 to 1983 were used in the
model. From the preceding correlation analysis, it
was hypothesized that saliruty would have a negative
relationship witli spat set. Oysters per meter square
and effort would have a positive relationship with
production of seed oysters, It was not possible to



Variable

Vaffable
Variable Coefficient T-ratio

Intercept
Mean summer salinity
California Bay dummy
Bay Gardene dummy

R .477 F-ratio 52,542

-5.51 1 -9.528
0.419 I 2.397

-0.821 -3,593
0,319 0.879

Degrees of Freedom ~ 173

Co~ T-ratio

Variable Coefftcient T-ratio intercept
Seed OySters per m2
Effort

20630,1
946,78

24.04

0.86
3.62
1.63Intercept

Mean summer spat set
California Bay dummy
Bay Gardene dummy

R i .490 F-ratio 55,312

149 273 17.975
-12.537 -5.028

-121.270 -11.823
-120,983 -7.495

R .81 F-ratio = 13 092
Degrees of Freedom ~ 6

Degrees of Freedom 173

1842 9 2.187
15534 2.298
29 986 3,558

Intercept
Seed OySterS per rn2
Effort

R e,10 FM Q.go

hi pothesize the relationship between spat set and seid
production because the previous correlation analysis
w,'ts not significant. The SignS on the Coefficients for

dummy VarlableS fOr eaCh b
predicted as thiir rilationships with the dependent
v;lriableS Were nOt knOWn,

Table 2 contains the coefficients and t-ratios for
the model ol production of seed oysters on st;tte
grounds by grid and month. All but one ol the
v'tri'tbleS included jn the mOdel Were SlgnlfiCatt[;tt the
95 percent level of confidence. 'I'he hypothesized
rcl� ionShip betWeen Salinity attd Sp'll set ql tS
Supimarted, aS were the relatiOnShipS betwiett OySlerS
per Sqtiare meter attd Seed prOduCtiOn;lnd Cf'IOrt attd
siid production. The relationsltip between sp;tt set
and oyster seed per square meter was negative and
StgttitiC;lnt. A negative relatiOnShip WaS fOuttd
bilvveen these vat'iables in other studies. Thc
significance of the durnrny vari;tblcs tor c;tch b;ty
reveals that there are differences in spat set and seed
oysters per square tncter at different locations in the
seed grounds,

Tabfe 2. Coefficients and t-ratios of model of monthly barrel
oyster production on stale seed grounds.

Equation 1 - Dependent variable = mean surnrner spat
set  per cm2!

Equation 2 � Dependent variab'le = seed oysters  per rn !

Equation 3 = Dependent vadabie monthly seed
oyster production in barrels

One dlfftculty with the model iS the 1Ow
explanatory nature of' the monthly barrel oyster
eq tt all on. $ e v e ra I d i f feren t SPec ifiC ati Ons Were
attempted, bttt none were entirely satisfactorily. ltus
model was run on monthly production by grid, but

ny of the explana tory variables were only available
aS sutnmer obServationS  salinity, spat Set!. lt waS
decided to reestirnate the model using yearly
production data by bay

'l'itis cconornetric tnodel was developed for the
! early seed production by bay for the period 1974 to
19BA. Thi ntOde] is Iitiear and reCurSive, and waS
cstitnated using ordinary least squares. The results
are given it1 1 able 3.

Table 3. Model of yearly barrel oyster production on state
seed grounds.

Equation 1 � Dependent variable = mean summer spat
set percrn !

intercept -6.93 - 1 .97
Mean summer salinity 0.50 2,57

R - 49 F-ratio 6,60 Degrees of Freedom 72

Equation 2 � Dependent variable = seed oysters
 perm !

intercept 46.35 1.47
Mean surnrner spat set -5.75 -0,58

R .05 F- ratio 0.58 Deg rees of Freedom 7

Equation 3 - Dependent variable = yearly seed
production irt barrels

Atl of the vari
indicated b the

t e v lables have the expect sign m
y p'evious trtodel. Again, a nag~

relattonsht betweep tween spat set and seed oyster per
s equa 'oa so ' ameter square was found.

very ow, ut no satisfactory method of improvittg
the equation was found. However, the ntodel's

ecause e mean summer observations are tame



Coefficient T-ratio

Intercept
Mean summer salinity

-6.932
0,497

-1.969
2 570

Coefficient T-ratioVariable

-0.403
4.454
3.482

suited for a yearly analysis and some of the variation
was aggregated out of the delta.

As was previously stated, the salinity and the
yearly spat set are extremely important in determin ing
the production of seed oysters on the state seed
grounds. It was decided to examine this relationship
further, Chatry et al. �983! found that the optirnurn
level of salinity ranged from ]2.2 to 17,4 parts per
thousand. By creating a variable to reflect whether
the mean summer salinity was lower, higher, or
within this optimum range, it was possible to run an
unbalanced ANOVA to determine whether there was a
statistically significant difference in seed production
caused by the change in salinity.

'I he results werc sensitive to the variable~ used in
the analysis, as shown in Table 4. IVhen an ANOVA
was run on the salinity durnrny and the corresponding
oysters per meter square, there was a highly
statistically significant diffcrcnce in the seed
production. The~e data werc for 1974 to 1983, one
morc year than covered in the Chatry et al, study.

Tabl ~ 4. Analysis of variance run on satinities and production
of oyster seed.

Independent Dependent F value Probability>F
vafiable vanable

Salinity dummy' oysters per fna 75.10 <0,01

Salinity dummy' barrel oyster 1.52 0.24
production by
year

'The salinity dummy was constructed by whether the ealinily was
lower, higher, or within lhe optimum salinily range as discussed
by Chatry et al.

When the same analysis was performed on the
actual quantity of barrel oysters taken from the
grounds, the results were not significant, The
reasons for this are unclear. One important difference
between the square meter estimates and the barrels of
oysters harvested is that the square meter estimates are
a rncasure of abundance, representing the potential
harvest from the reefs. If there are more seed oysters
available than needed by the oyster industry, they will
not be taken from the reefs and thus not represented in
the barrel oyster figures. Therefore, care should be
taken when examining salinity and production data for
oysters, especially when far-reaching management
decisions, such as the diversion of water from the
Mtsstsstppt Ktver to adjacent marsh and bay systems,
are involved

Model of Sack Oyster Production
A model was developed of the sack oyster

production from state seed grounds, though this

presented some difficulty, because thc grounds are
managed mainly to produc«seed oysters, '1}te
advantage of using these grounds for the study was
the ready availability of environmental d;ila, wluclt
were lacking in similar studies  Agncllo and
Donne lley I 975 A!. Several linear models werc
estimated before one was selected.

A recursive model was chosen as the best format
and was estimated using ordinary least squares and
yearly data from the 1974 to 1983 oyster sc;isnns
Table 5 contains the model.

Table 5. Model of yearly sack oyster production on the slrde
seed grounds

Equation t - Dependent variable = mean summer spat
set  per cm !

A - .49 F-ratio - 6.60 Degrees ol Freedom = 72

Equation 2 - Dependent variable = sack oyster
protection

Intercept -10665.3
Mean summer spat set 28428.92
Effort 46.666

A -,85 F-ratio - t7.73 Degrees of Freedom - 6

Atl of the variables in the model are statistically
significant and have the hypothesized signs. Seed
oysters per square tneter proved to be an insignificant
variable within the model. It was hypothesized that
areas with high concentrations of seed oysters are
heavily fished, and the oysters are rebedded on
private grounds before they have time to grow to sack
oyster size. In contrast to the model of barrel
production, the model of sack oyster production does
not have a negative sign on the spat coefficient.
Clearly, spat set is a better predictor of sack
production than seed oyster production, though the
reasons for this are unknown. Both equations explain
a large amount of the variation in the dependent
variable, considering the biological nature of the data.

The Relationship Between
State Seed Production

and Oyster Harvest
The majority of Louisiana's oyster production

comes from areas leased from the state and developed
6
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Area

Lake Pontchartrain .23
to Bayou Lafourche �.29!'

R ~ I lit

Lake Pontchartrain -,66
�.23!

ii S'iS
0 SSO
DSSS

Breton Sound -.09
�.86!5 l75

5.550
Barataria Basin .70

�,08!
8.525

SnS
'Probabilities in parentheses.0 '750

5 555
B.SSO

Price Analysis~ 575

Prod wlion E car

by tlte leaseholders, As can bc seen in Figure 8, thc
State dOeS »Ot have a purCly priv;lte prOduCtion aS
studied in analysis by Agnello;tnd Donnelly �97Sb!.
The range of the ratio of private leases to total state
production is 64 to 97 percent of the landings
 f igttre 9!, and thus the importance of' l.ouisiana's
leasing program is evident. There was no discernible
pattern within the ratio over  ime. '1 he le.'tsed grouncls
cotttributed an aver'tge of 80 percent of the oyster
harvest.

PllM Nial ~7 fl4lt PltTI P711I ~19 l1% 7 t7$7r ~l
saon u  tin c I

I egczd pvbl>c ranellgl=squirt lail e vducevn.i > <e

Figure 8. Louisiana Landings of Oysters on Public and Private
Grounds, 1962 to 1982.
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Figure 9. Ratio of Private Ground Oyster Harvest to Total
Production, 1962 to 1982.

The analyses in previous sections dealt with
relationships on public grounds, areas that are
managed to produce both seed and market oysters.
Because the production of seed via public
management efforts is of value to leaseholders,
identifying the impacts of seed oysters on the lease
production of market oysters was important,
Available data permitted analyses of lease production

7

from three areas. f.ake Vontchartratn, Breton haund,
and thc Barataria basitt. A» analysis was also done of
the areaS C stnb'lttccl.

Table 6 shows a significant finding: The
production of seed oysters was correlated with the
leaSe prnduCliOn of market OySterS in H;trataria baSin
at the 90 percent cont idcnce level. This correlation
might have been stronger had data on seed production
in adj;tcent 1lackherry Bay been available. The lack of
correlation between seed production and landings
from Lake Vontcltartrain is caused by the low level of
landings  only two million pounds over the entire data
set} and the fact that landings werc only reported for
six of the 20 oyster seasons in the data set, The
reasons behind the lack of correlation between seed
production and private lease production in Breton
Sound are not as clear. lt tnay be that harvesters in
the area are not as dependent on lease production
because of the proximity of the public grounds.

Table 6. Simple correlations between production of seed
oysters and landings of Louisiana oysters from teased
grounds.

Lease Lease Total
Production Pnxfuction Prctduction

|in dolats}  in pourds!

.06,23
�.79! �,26!

-.61 -.63
�,28! �,26!

-.29 .50
�.52! �.25!

,61,56
�.15! �.19!

Figure 10 depicts the pounds and value of oyster
landings in Louisiana from 1962 to 1982. ln recent
years, the value of landings has increased while the
corresponding pounds landed has decreased. This
indicates that prices were rising over time and should
be analyzed further. The analysis of exvessel oyster
prices from public and private grounds was
undertaken for the period l962 to 1981. lt was
hypothesized that oysters from leased grounds wouM
be harvested and marketed in a manner resulting in a
higher average price. The timing of the harvest
during the year-round seaso~ and management $otf
optimum market attributes such as size and saltines j
were aspects that make a price difference pllmsibls!"



Variable

Fall
Difference' -0.021 0 013 -1 64 .119

Spring
Difference'

desi i I
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Variable

DiNeience'

Variable

Data on the oyster harvest and value by season
{spring of fal!!, area, arid origin  public or leased
ground! werc available from the NMf S.
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Figurc l0. Value and l'oundage of Louisiana Oyster t.andine»,
tgri2 to f982.

Thc paired t-test procedure was selected for the
analysis. initial test» were designed to determine if a
difference existed be ween the spring  January to
June! and fall  July to December! prices within the
same production period irrespective of whether the
oysters were from public or pnvate grounds. That is,
spring data were compared with the previous year' s
fall data. Thc result shown in Table 7 indicates that
the price of oysters varied between seasons in the
safrte producttorl yi ar.

Table 7. Paired t-tesi for ddference between average price in
fall and Spnng Oyater Seaaona, 1961 tO 1981.

Mean Standard T Prob~T
Error

Difference between .186 0.026 7.12 <,01
tall and spring price'

'The order of subtraction is not important, the results of the test
would be the same.

There being a statistically significant difference
between spring and fall seasons, the test for price
differences between public and leased grounds was
rise nn two time i'er ei,' The farl
prices for 1961 to 1982 made up one series. The
spring season prices made up the second series. We
results of these tests are given in Table g. Neither
season exhibited a significant difference between
private and public prices, so that the hypothesis was
not supported,

Table B. Paired t-test for difference between private and public
ground oyster prices, 1961 to 1981

Mean Standard
Difference Error T Prob>T

-0. 043 0. 025 1. 69 . 1 09

"Both variables were created by subtracting the average private
lease price from the corresponding average public ground price
by season. The order of subtraction is nof important The results
would be the same

1'he differences in private;ind piiblic prices werc
;ilso tested, but ina different rn;iriricr. Twit areas of
tile slate, Breton Sound and Calcilsieu l.ake, were
selected and the difference in aver,ige price was
tested. Since  he former area is 65 percent priv;ite
over the time period and the latter is almost totally
public, a significant difference in average price for
each area was hypothesized. The hypothesis was
supported by the analysis. Table 9 contains thc paired
t-test which shows that thc dil'ference between the
Calcasieu Lake average price and the Breton Sound
average price was negative and statistically dil'fcrent
from zero at the 9S percent confidence level, Ihc
hypothesis that private-lease oysters received a higher
price than public ground oysters was supported,

Tabl ~ Q. Paired Hest on pnces from Lake Charles and Breton
Sound.

Mean DIerence T Prob>T

0.33 -2.09 0.049

'Calculated by subtracting average Breton Sound price from
average Lake Galatsieu pncxs, by year and season,

Agnello and Donnelley �975b! used the
following simple test to examine the relationship
between property-right structure and the price of
oysters. The analysis was cross-sectional A 20-year
average of exvessel oyster prices was calculated for
the 16 coastal states from Massachusetts to Texas and
was regressed on the ratio of public-ground harvest to
total harvest. The hypothesized negative relationship
between prices and the common property resource
w 's supJKri veil, tlicre was 4 ttcgattvc tctattvrlstttp
between the public total harvest ratio and price

The same type of test was done on titne-series
Louisiana data, as there was sufficient variation in the
public-to-total harvest ratio to warrant an analysis
 Figurc 8!. Because the price-time series
dlnonstrated a very high irtflation rate throughout the



Variable Coefficient

Intercept 0.566

T-value Prob> T
Corretation
Coefficient Probability8.807  .01

Average Yearly Price

Real Average Yearly Price '

.88 <.01Ratio"

<.01

i I'rr I.b

sro~ ai HIrvyst

Lrrrxri: mMav~arxx ~was

1978 to 1982
seasonai, unweighted

1978 to 1982
weighted by
seasonal production

-0.09 -1.71 0.130

last few years. lt was decided that real  deflated!
prices sht>uld he used in tile an;tlysis. Table 10 details
the model. Althottgh the public-to-total landings ratio
had the hypothesized sign, the variable was not
significant. This an;tlysis suppotts the theory that, for
1 ouisiana, thete is no relationship between the
property-right structure and the price received for
LOuiSi;tria Oyaters.

Table 10. Model of rela;ionship between oyster prices and
public-to-total production ratio.

Dependent Variable - Real Annual Average Price
Louisiana Oysters'

-0,332 -1,161,26

Average annual price deflated by the consumer price index.
"Ratio of public to lotal harvest.

The preceding tests were run on the simple
nutnerical average price. Further analysis was run on
prices weighted by the quantity of the oyster harvest,
which would more accurately reflect the actual market
conditions. Month!y public price was weighted by
the percentage of harvest from public grounds that
month: mcnthly private price was weighted by the
corresponding monthly private harvest. Only 1978 to
1982 data could be used, as previously the
observations were not reported by month, making it
iinpossible to calculate a weighted average price.

Before the weighted prices were examined, the
unweighted prices, by season, were tested for a
significant difference. The difference between public
and private prices was found to be negative and
significantly different from zero at the 95 percent level
of confidence. When the prices were weighted by the
percent of public or private harvest by season, the
corresponding difference in price was found not to be
significantly different from zero. Weighted prices

Table 11. Paired t-tests on average price for oysters from public
and private grounds,'

Mean
Oeerance T Prob T

-0.10 -2,58 0.036

Sts were run by Sbtrrreting average prtvsite base priCe from
~ public pnce. Veare af preiductkNt were as defined on a
tufy to June beets,

were niit found  o be difTcrent I'rom each other on a
seasonal basis, These tests are summarized in Table
11.

I here was a strong positive correlation between
the aver;tge price of <oysters and time  Table 12!. A
grapli of the price lrotn I grail 'to 1981 i's glverl in
I igurc 11. I'herc w.is also a strong positive
correl;ttion hctwecn time and deflated  real! price
 T tbte 12!. I he real price of oysters was calculated
by dell;lting tile aver;ig» price by the consumer price
index  CPI! This defi;tted titne series can also be
scen in I i"tire 11.

Table 12 Simple corretation between average yearly oyster
price and 'lime,

'Calculated by deflating average yearly price by the consumer
price index.

rsae rws~ ~ ~ i air i ries ~ res

Figure 1 I. Nominal and Real Prices of Louisiana Ojjsters
 REAL PRICES IN 1967 DOLLARS!.

Although prices have been rising faster than the
rate of inflation, this does not necessarily mean that
oyster fishermen are better off than they were in the
past. One must look at other factors such as loss of
fishing areas because of increasing salinity,
subsidence, erosion and pollution. The weH-being of
the fishery also depends on the quantity taken by each
oyster fishertnan.

The total number of oyster harvesting liceetcs
increased 90 percent from 1976 to 1984 ~ siitec



Year Oyster Tonnage'
�44003!"

1201
1754
2125
1964
2455
2652
2652
1885
2177

Oyster Drodcting
<144XI4j-

427
356
427
464
332
390
390
757
919

Total

1976
1977
1978
1979
1980
1981
1982
1983
1984

1628
2110
2552
2428
2787
3042
3042
2642
3096

Variable

Intercept

I ardings of oysters

Coefficient T-ratio

-0.105

-2.935

~ 0.025

-2.439 x 10

2.545 x 10Real disposable per
capita income

DW 2.t5 R .672

3.771

10

1980, there has been an l 1 percent increase in the
total number of oyster licenses sold, These liter <es
are divided into two categories--the oyster ton~age
license  LDWF catego~ 0144003!. Which ts used hy
hand tongers, Primarily irr the western portion of the
state, and the oyster dredging license  LDQ/F

gory ff144004! which permits the mechanical
dredgers used on the public grounds and leases, Since
1976, there has been a 115 percent increase jn the
sales of this license  frorrt 427 licenses to 919 in
1984! with much of the increase o< currittg after 1979
There was no corresponding increase in ]andings
Thus, not only does the oyster industry face tltc loss
of fishing areas but also a smaller portion of tltc
landings for each harvester, Table l3 documents tftc
number of oyster licenses sold,

Table 13. Number of oyster licenses sold,

The license purchased by oyster tongers.
"The LOWF license code number.

Exvessel Demand Estimation

The final step in analysis was to estimate a
demand function for Louisiana oysters, The was
done with annual NMFS data from 1961 to 1981, An
econometric model was estimated using price of
Louisiana oysters as the dependent variable, Price
was selected as the dependent variable; because
landings are fixed in the short run, price was a better
measure of demand  Agnel]o and Donnelley 1975a!,
Through graphical analysis, the relationships in the
model appeared to be linear. Several mode]s were
estimated. The independent variables that were
examined during the cotrrse of the analysis inc!ud d
national per capita disposal income  real and
nominal!, total oyster production throughout the
United States, total imports of oysters, per capita
consumption of fish and per capita consumption of
oysters  demand shifters! price of shrimp  a
substitute goo@, and the lagged price of oysters.

'1 wo different models of exvessel demand f' or
[~iuisiana oysters were estimated, orle using nominal
price and nominal dependent variables, the other with
real price and real variables, The model estimated
with variables in real terms was selected because it did
not suffer from autocorrelation as did the nominal
model, and because, according to economic theory,
consumers respond to changes in real income when
making economic decisions.

Of all the variables examined, only real disposable
income and Louisiana oyster landings were found to
ltttve the hypothesized signs and were significant.
This agreed wi li a previous study which found that
I ouisiana's oyster landings were negatively related
wi h price, wltich was not the case in other states
w':crc prices were relatively stable, kccpi» within 10
l�tcent of lhe yearly average price  l!ressel and
Whit t;tker 1983!. The model is presented in Table 14.
lt accounts for 67 percent of the variatiort in the
average price of Louisiana oysters,

Table 14. Demand mode! for Louisiana oysters.

F-ratio 17.51 Degrees of Freedom t 7

Price flexibility  the percentage of change tn pnce
associated with a 1 percent change in quantities, with
all other factors held constant! is an especially
important concept for agricultural products  Tomek
and Robinson 1981!. This is true for oysters
because, like many agricultural products, oyster
production is fixed at a certain level by biological
factors that can vary from year to year, and oysters
are not easily stored. Thus, price reacts to changes in
quantity landed. The price flexibility for Louisiana
oysters was calculated to be �.46. A 1 percent.
increase in quantity of the Louisiana oyster harvest
will cause the price to fall approximately one-half of I
percent. Price was found to be inflexible. A previous
study  Agnello and Donnelley 1975a! found price
flexibilities  which the authors presented under the
nivre geueric tenn of price elasticities! in the range ot'
-.10 to -3,8 for tlie rnid-Atlantic region.

A corresponding statistic that can be calculated
from the model is the income flexibility for Louisiana
oysters. This calculates the percentage of change in
price caused by a l percent increase in income, all
other factors held constant. The income flexibility
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