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INTRODUCTION

Although the wire crabpot is perhaps the most popular device

used in Virginia for trapping the blue crab  Callinectes ~sa idun!,

corrosion and fouling of the wire mesh limits its longevity and

catch potential.

Despite the use of galvanized wire and zinc anodes  sacri-

ficial metal blocks! in conventional crabpot construction,

corrosion still deteriorates crabpots, usually rendering them

non-serviceable in 1.-3 years.

Fouling occurs when marine organisms such as barnacles,

algae, hydroids, and bryozoans attach themselves and grow on the

wire surfaces of the crabpot, eventually blocking the funnels and

bait chamber. Conventional methods used to remove fouling are

labor intensive and time consuming, often resulting in lost

fishing time. These methods include hand cleaning, high-pressure

water spray, air drying, or a combination of these methods.

Vinyl coated wire and antifouling paint have emerged in

recent years as alternatives to reduce corrosion and fouling,

respectively. Both alternatives have relatively undetermined

potentials in the tributaries and Chesapeake Bay region of

Virginia.

Unlike vinyl dipped crabpots familiar to many rnid-Atlantic

fishermen, the vinyl crabpots used in this study were constructed

from galvanized wire mesh coated with an epoxy primer and then an

8 mil polyvinyl chloride compound topcoat. This wire is



commercially available in several mesh and roll sizes. The chief

advantage of vinyl is that. it forms an impervious barrier that

prevents seawater from penetrating to the underlying wire  except

for exposed wire ends!. A major disadvantage is that fouling

organisms easily attach to the vinyl mesh. As a result, fouling

rates of vinyl crab pots have been found to be significantly

higher than conventional crabpots  Casey and Dintaman, 1981!.

An antifouling paint shown to be effective in reducing

fouling on conventional crabpots contains a tri-butyl tin oxide

base  Casey and Dintarnan, 1981!. The paint can be applied on

crabpots by a sprinkle or dip method and normally is sufficient

to inhibit fouling for one season.

Virginia fishermen have been reluctant to adopt the use of

vinyl coated wire and antifouling paint largely because of un-

certain economic advantages. Also the unavailability of research

that might substantiate use of these options has further hindered

an objective decision by Virginia fishermen.

Thus, two major objectives are established in this research.

The objectives are as follows:

�! To determine if the vinyl crabpot is more cost

effective than the conventional crabpot.

�! To compare the fouling rates of the following crabpot

types:

a. Conventional crabpots

b. Conventional crabpots coated with antifouling paint

c. Vinyl crabpots

d. Vinyl crabpots coated with antifouling paint,



Objective �! is long term and will be completed in the

future. Objective �! concerns this study conducted in the 1983

crabbing season.

Since Virginia fishermen have been reluctant to accept vinyl

wire and antifouling paint as alternative considerations, the

accomplishment of these objectives is anticipated to provide

Virginia fishermen a sound base for evaluating the economic ben-

efits they may offer.

LITERATURE REVIEN

There are few scientific studies on the effectiveness and

accrued benefits of antifouling paint. Only recently have organ-

ized investigations been conducted on crabpot antifouling paint.

During 1979, Casey and Early �980! studied the effects of
V

attached fouling of crabpots in Chincoteague Bay, Maryland, by

fishing with a control pot and two differentially treated pots.

Control pots were standard galvanized pots �8 gauge wire con-

struction, l.5 inch hexagonal mesh, 4 entrance funnels! with 2

sacrificial zinc anodes, as are used by commercial crabbers ~

Thirty pots were used as controls. An additional 30 pots were

similar to the controls with the exceptions that they were hot-

dip galvanized and no anodes were used. Finally, 30 standard

pots were painted with a butyl-tin base antifouling paint and

equipped with 2 anodes. Although their fishing schedule did not

approximate commercial conditions, results indicated that the

amount of fouling was not significantly different between the



control and hot-dip galvanized pots for any sample day,  p   0. 05! .

However, tests between these two pot types and painted pots

always showed a significant difference in fouling, painted pots

fouling less,  p < 0.05!. Their analysis of catch per unit of

effort revealed no significant differences between pot types

 p < 0.05! .

A similar study was conducted within Chesapeake Bay near

Kent Island, Maryland, during 1980  Casey and Dintaman, 1981!.

The control pot was identical to Casey and Early �980!, as was

the painted pot. However, in place of the hot-dip galvanized pot

used by Casey and Early �980!, a 1.5 irch hexagonal mesh black

vinyl wire pot was used. Compared to the other test pots, vinyl

pots fouled more rapidly, confirming observations made by fisher-

men. Standard anode pots fouled at a rate approximately 32% less

than the vinyl pots. Painted pots proved to foul the least, 83%

less than vinyl pots and 75% less than standard pots  Casey and

Dintaman, 1981!. Using anode depletion criteria, Casey and

Dintaman further showed that electrolysis was reduced on painted

pots compared to unpainted galvanized pots. Perhaps most impor-

tantly, however, were significantly different percentages of

total catch contributed by each pot-treatment: painted pots, 42%;

standard pots, 34%; vinyl pots, 24%. Casey and Dintaman

concluded that the treatment of standard pots with approved

antifouling paint could increase not only catch but also lengthen

the life of the pot.

Following the apparent success of antifouling paint in

retarding fouling in Maryland, more interest was shown for



applications in other regions. This interest was further

generated by promotional demonstrations of crabpot painting by

the producer of one brand of antifouling paint, U ~ S. Yacht

Paint, Waterman Division." Working with Sea Grant Marine

Advisory Programs in various states, U. S. Yacht Paint, provided

equipment and paint for demonstration purposes. Commercial

crabbers were permitted to paint 10-15 of their own pots while

observing the techniques used and hearing the merits of this

particular brand of antifouling paint ~ Crabbers were then able

to evaluate personally the effectiveness of the paint.

One such demonstration project was conducted in Florida

 Andree, 1982; Stevely, 1984!. Andree presented subjective

comments from crabbers who participated in painting demon-

strations. Although crabbers did not, indicate a catch difference

between painted and unpainted pots, they did report favorably on

the antifouling properties of the paint. The conclusion of the

Florida crabbers was that the extra cost of painting pots was

worthwhile since no fishing time was lost cleaning pots and the

pots lasted longer  Andree, 1982!. In conjunction with these

demonstration paintings, Stevely �984! attempted to quantify

results on catch rates of painted and unpainted pots. Despite

data collection problems, 3 sets of data were sufficiently

complete for statistical analysis. Two of the 3 sets of data

were found to have significantly higher catches in the painted

Mention of trade names does not constitute endorsement by the
Virginia Sea Gra~t College Program and is used for information
purposes only.



pots. The greatest increase was obtained under unusual fishing

conditions of long soak period � days! and low abundance.

Stevely concluded that catch probably depended on pot location,

where variations in the degree of fouling and crab population

affected the catch potential.

MATERIALS

EXPERIMENTAL CRABPOTS

Construction:

90 vinyl and 90 galvanized wire crab pots and accessories were

purchased from Peeles' Crab Pots and Supplies, Norfolk, Virginia.*

All pots were constructed from 1.5 inch twisted hexagonal, 18

gauge wire with .5 square inch mesh, 16 gauge wire bait chambers.

All pots had four entrance funnels and measured 24 inches tali

and 24 inches at the base.

Accessories consisted of .375 inch irons for all pots, 12 ounce

zinc anode bars for the vinyl pots and 24 ounce bars for the

galvanized pots, floats, cord, and latches. Although zinc anodes

were not necessarily required on vinyl pots, small anodes were

attached as control variables.

Mention of trade names doe not constitute endorsement by the
Virginia Sea Grant College Program and is used for information
purposes only.



Four types of pots were tested in each area. Pot types were

designated according to the letters described as follows:

A � galvanized pot

B � galvanized pot with antifouling paint

C � vinyl pot

D � vinyl pot with antifouling paint

Identification:

In order to standardize the data in all three areas, each crabpot

was identified by a code. The first number indicated the crabpot

location in the following manner:

1 � Hampton Roads

2 � York River

3 � Balls Creek/Chesapeake Bay

The middle letter indicated pot type  A, B, C, or D!. The last

number designated a pot within a particular pot type. In each

area there were 15 pots per type.

ANTIFOULING PAINT AND EQUIPMENT

Antifouling paint and application equipment were donated by U. S.

Yacht Paint, Waterman's Division, Roseland, New Jersey. A

sprinkle application method was used to paint the pots.

Sprinkling equipment included a galvanized metal catch tank

supported by a wood stand, 1/10 Hp centrifugal pump and motor,

flexible tubing with a spray nozzle, A schematic representation

of this system is depicted in Appendix A.



PROCEDURE

LOCATION

The crab pot study was conducted in the following geographic

areas: Hampton Roads  Area 1!, York River  Area 2!, and Balls

Creek and Chesapeake Bay area of Northumberland County  Area 3!.

Area 1:

On June 25 crab pots were set off Buckroe Beach in 5-10 feet of

water. Three weeks later one half of the pots were moved further

offshore in 10-15 feet of water. The pots remained at this loca-

tion until August 7.

From August 8 to September 20, the pots were relocated to Hampton

Bar in Hampton Roads. One half of the pots were placed on the

bar in 4-5 feet of water and the other half placed offshore from

the bar in 10-20 feet of water.

Bottom conditions varied from sand in the shallow areas to mud in

the deeper offshore areas. Strong currents and heavy boat

traffic in the study area were responsible for the loss of 20

pots during the season.

Area 2:

Crabpots were located in the lower York River near the Guinea

Marshes from June 9 through September 2. Pots were set in two

parallel lines, one line in 4-8 feet of water, the other line in



10-20 feet of water. Both lines extended. from Buoy 8 to R "22"

 Swash Channel to Jenkins Neck/Hog Island!.

From September 3 through September l6, the pots were relocated on

both sides further up the York River. On the south side, pots

were set from the Naval Weapons Station dock upriver toward

Cheatam Annex for a distance slightly more than 3 statute miles.

Pots on the north side extended from marker R "28"  below the

Mumfort Islands! upriver to marker R "34"  near Cedarbush Creek!

The bottom varied from sand to mud, with scattered eel grass and

algal beds. Salinity and water temperature exhibited seasonal

variation during the study, ranging from 16 to 24 parts per

thousand and 43' F to 79' F respectively. Five crab pots were

lost throughout the season.

Area 3:

Crabpots were located in Balls Creek and within a half mile radius

of the mouth of the creek in the Chesapeake Bay. Depths ranged

from 3-5 feet in the creek to 10-20 feet in the Chesapeake Bay.

The bottom varied from sand to mud, being primarily sand in Balls

Creek and mud in the Chesapeake Bay. Strong currents and an

abundance of crabs were particularly noticeable in Balls Creek.

Six pots were lost during the season.

FISHERMEN'S RESPONSIBILITIES

In each area one commercial fisherman was selected to fish the

experimental pots for the entire season. The fishermen were



required to rig, bait, fish, and clean  as specified! the pots

according to their normal routines. In Areas 1 and 3 the pots

were used as purchased. In Area 2 the pots received additional

bracing.

DATA COI LECTION

Data collection consisted of measuring three parameters

considered to be useful in evaluating the fouling rate of each

pot type. These parameters were: 1! weight of each crabpot, 2!

visual fouling score of each crabpot, and 3! volume of catch per

crabpot type.

The frequency of data collection varied but was typically

gathered once every 1 to 10 days. Guidelines used for collecting

the data were standardized in all three areas as detailed in

Appendix B. Appendix C is a standard form used for recording

data.

Crab ot wei hts:

Crabpots were weighed to provide an objective measure of fouling.

Weights were measured on a 20 pound capacity hanging scale and

recorded to the nearest. ounce. In Areas 1 and 3 the scales were

attached to an overhead beam which facilitated on board weighing.

In Area 2 the scale was hand held' Wind and rough seas occasion-

ally created difficulty with on board weighing in. Areas 1 and 3.

In Area 2 only the initial and final weights were recorded.

10



Visual foulin score:

The visual fouling score was a subjective assessment of the

progression of fouling based on a numerical scale ranging from 0

 no fouling! to 4  heavy foulingj. Each crabpot was visually

inspected and assigned a number according to the level of

fouling.

The fishermen were required to clean the crabpots by type when

more than one half of the pots of a particular type reached a "4"

foul level. Cleaning was accomplished by air drying or hand

cleaning. In Area 3 the galvanized pots were relocated from the

Chesapeake Bay to Balls Creek on day 43 where a large number of

crabs in essence cleaned the galvanized pots over a period of

several days.

Volume of catch:

The total catch per crabpot type was measured on each day that

data was collected. It was anticipated that this would be another

useful method to compare crabpot types since fouling was expected

to reduce catch.

In Areas l and 3 catch was measured in bushels and recorded to

the nearest l/S of a bushel. In Area 2, catch was measured in

pounds and then converted to bushels on a 40 pounds per bushel

basis.



In order to ease the task of measuring catch, crabpot types were

not mixed but were grouped according to type. Although mixing

the pots may have randomized uncontrolled variables, the imprac-

ticality of doing so eliminated this option.

DVRATION

The durat.ion of the research varied with each area. In Area 1

fishing began on Dune 25 and ended on September 20, a duration of

97 days. Fishing began in Area 2 on June 9 and ended on September

16, lasting 100 days. In Area 3 fishing began on May 23 and ended

on September 21, a duration of 129 days.

ELECTROLYSIS

Measurable weight gains of the galvanized crabpots were signi-

ficantly offset by electrolysis. To compensate for this weight

loss, galvanized and painted galvanized pots were cleaned and

weighed. Then a linear equation was developed for each area

based on the difference between the initial and final weight of

each pot. The two weight loss rates were similar and conse-

quently were averaged prior to modifying the weights actually

measured during the season. This procedure was used in all three

areas. The resulting equations were as follows:

Area 1; y = .01566x

Area 2: y = .01376x

Area 3: y = .00912x

y = weight loss from electrolysis  pounds! and x = time  days!

x = time  days!



Also two vinyl pots from Area l arid 3 were cleaned and weighed to

determine if any weight loss occurred. In addition, since anode

depletion was expected to be the primary cause for weight loss,

particularly with vinyl pots, anode bars from four vinyl pots in

each area were weighed at the beginning of. the season and com-

pared with their weights at the end of the season. No significant

differences existed between initial and final weights of the

vinyl pots or the anode bars. Thus the vinyl pot weights were

used as actually measured.

STATISTICS

E'ouling scores, crab pot weights and catch of the four crabpot

types in each study area were evaluated by analysis of variance

for balanced data and, where indicated, means compared by Tukey's

procedure. Significance was indicated at alpha = .05.

Statistical procedures were implemented with the Statistical

Analysis System  SAS Institute Inc., Cary, N.C.! interfaced with

the mainframe computer at Virginia Tech.

Crab pots lost during the season were excluded from analysis

leaving n � - ll to n = l4 for each pot type depending on area.

Since most crabpots required one or more cleanings, the data was

partitioned into periods of undisturbed fishing for comparison in

Areas 1 and 3. Pot types were compared over the span of these

periods as well as between each sample day within the periods.

Crabpot weights were normalized to correct for differences in

in.itial weights among the four pot types.



RESULTS AND DISCUSSION

HAMPTON ROADS

Rapid fouling necessitated frequent cleaning of crabpots in

this area. Perhaps as a consequence, an overall most foul-

resistant pot type was not immediately apparent  see Table 1,

Figures. 1-2, and Appendices D-N!. However by day 56 and up to

the first cleaning  following day 62!, the painted galvanized pot

gained the least amount of weight and by days 33 through 62 was

least visually fouled of the four pot types, p .05.

Antifouling paint inhibited the accumulation of fouling

organisms on galvanized and vinyl pots as indicated by lower

weight gains by day 56 and up to the first cleaning and by lower

foul scores on days 33 through 62 and again on day 79 two weeks

after cleaning, p .05.

By day 19 and up to the first fishing break  following day

26!, painted vinyl crabpots maintained significantly lower

weights than galvanized pots. After the first fishing break

there was no difference in weights except on day 69, when the

galvanized pots weighed less, p<.05. No differences between the

two types were detected visually, p .05.

Overall, wire crabpots appeared to foul less than vinyl pots,

and painted galvanized fouled least. Possible early season ad-

vantages to painted vinyl pots compared to standard galvanized

pots were obscured later, suggesting a need to reapply anti-

fouling paint during the season. A similar conclusion can be

made between painted galvanized crabpots and galvanized pots;
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however due to cleaning breaks the need for repainting was not

clearly demonstrated.

No significant differences in catch volume were detected

among the four crabpot types. Harvest variability apparently due

to locational and other uncontrolled effects were high, accounting

for 55 to 82 percent of the variance during the season  Appendix

F!.

YORK RIVER:

Since crabpot weights were recorded only at the beginning

and end of the season, pot weights could only be used on a

limited basis in making comparative analyses. The results for

this area are shown in Table 2, Figures 3-4 and Appendices O-Q.

The foul scores and final weights showed conclusively that

the unpainted vinyl pot fouled at a faster rate than the other

pot types, p<.05. The foul scores of the galvanized, painted

galvanized, and painted vinyl pots exhibited wide fluctuations

from one date to the next, which consequently made it difficult

to draw conclusions for these pot types.

Overall foul score results  Table 2! showed no significant

difference between the painted vinyl and galvanized pots, p .05.

However, painted vinyl pots were more visually fouled than

galvanized pots on days 44, 79, 86, and 100 and less visually

fouled on day 65, p .05. Painted vinyl pots were significantly

heavier than. galvanized pots, p .05. Furthermore the foul score

for the painted vinyl pots vas greater  more fouled! than painted

galvanized pots beginning on day 44 and extending to the end of

the season except on day 86 and 93 when there were no significant
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differences, p<.05. The final weight results for the two painted

pot types were not significantly different, p<.05.

The results demonstrated that antifouling paint reduced

fouling on vinyl crabpots but was not as effective as anticipated

on galvanized pots. The painted galvanized, galvanized, and

painted vinyl pots all appeared to foul at similar rates although

periodic differences might rank them in the order listed  least

to most fouled!.

Catch results could not be used to make comparisons among

pot types since no significant differences were reported, Pot

location and other uncontrolled effects apparently had a signi-

ficant impact on catch results, accounting for 98 percent of the

variance  Appendix 0!.

BAI.I.S CREEK CHESAPEAKE BAY  NORTHUBERIAND COUNTY!

Results for Area 3 are shown in Table 3, Figures 5-6, and

Appendices R-Z. Because the galvanized and vinyl pots were

cleaned between days 43-53 and days 71-78, respectively, three

time periods were tested statistically. These periods were days

0-43, 53-71, and 78-129,

The overall foul scores showed that vinyl pots fouled more

than all other pot types, p<.05. However the weight analysis

indicated that although by day 43 the vinyl pots were fouled more

than the painted galvanized or painted vinyl pots, they were not

significantly different from the galvanized pots, p .05.

22
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Foul score and weight analysis both demonstrated that by day

43, galvanized pots were more fouled than painted galvanized and

painted vinyl pots and that painted galvanized pots were more

fouled than painted vinyl pots, p .05.

Overall, during this period, the painted vinyl pot appeared

to be the least fouled. The galvanized and painted galvanized

pots were equally fouled and the unpainted vinyl pot seemed to be

the most fouled.

The foul score and weight analysis clearly showed that. the

vinyl pots fouled more than the other pots, p .05. A3.so shown

was that. painted galvanized pots fouled significantly more than

the galvanized or painted vinyl pots, p .05,

The weight analysis indicated that painted vinyl pots fouled

less compared to other pots, p .05. This result however was not

substantiated by the foul score which showed no significant

difference between galvanized and painted vinyl pots, p<,05.

The painted vinyl pot again appeared to be the most

effective pot type during this period. Unlike the previous

period, painted galvanized pots fouled more than galvanized pots.

The probable cause for this reversal was the relocation of the

galvanized pots to Balls Creek where strong currents and large

numbers of crabs kept. fouling to a minimum.

The unpainted vinyl pot was the most fouled pot type during

this period.
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During this period fouling of the painted vinyl pots

increased considerably. According to the foul score, there was

no significant difference between the vinyl and painted vinyl

pots, p .05. However, the weight analysis indicated that the

vinyl pots were still more fouled than other pot types, including

the painted vinyl, p .05.

The foul score and weight analysis revealed no significant

difference between the painted vinyl and painted galvanized pots,

p .05. Although the weight analysis did not indicate any

significance between galvanized and painted galvanized pots, the

foul score for galvanized pots was significantly less than for

the other pot types, p .05.

The cleaning effect of strong currents and crabs in Balls

Creek on galvanized pots was further observed during this period.

The other pot types, the painted vinyl perhaps most dramatically,

declined in antifouling effectiveness. As the other periods

show, the vinyl pot in this period appeared to foul more than

other pot types.

Catch:

No significant differences in catch results were reported.

Since catch varied extensively, it could not be used to effect-

ively evaluate and compare pot types. Throughout the season it

appeared that catch depended more on pot location and other un-

controlled factors which accounted for 56 to 96 percent of the

variance  Appendix T!.
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CONCLUSIONS

It was the consensus of the researchers that antifouling

paint does retard fouling but may not be economically justifiable

in certain circumstances. Perhaps the most significant benefit

was derived from its use on vinyl crabpots, on which fouling was

consistently lower compared to unpainted vinyl pots. The tend-

ency for vinyl pots to foul at rapid rates makes it essential

that commercial crabbers using vinyl crabpots consider antifouling

paint application.

The decision to use antifouling paint on galvanized wire

crabpots, however, may depend on several factors. If crabpots

are to be located in deep undisturbed areas, antifouling paint

may be very beneficial. On the other hand, antifouling paint may

not be as beneficial in areas where strong currents, large

numbers of crabs, or other cleaning forces prevail.

All crabpots used in this study were approximately three

months old when painted. Thus the extent. that pot age affected

paint. application and adherence was not determined. However

based on reports of individuals participating in painting

demonstrations conducted during the 1983 crabbing season and the

claims of the manufacturer, antifouling paint applies and adheres

better to older crabpots than to new pots. New pots should be

allowed to "weather"  oxidize! sufficiently before painting for

maximum benefit; otherwise the value of antifouling paint is

questionable.
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A demonstrable increase in catch would clearly justify the

additional cost of antifouling paint. Previous studies of

antifouling paint showed both significant and non-significant

relationships between fouling and catch. This study did not

reveal any significant correlation between fouling and catch.

Clean crabpot surfaces are necessary for maximum adherence

of ant.ifouling paint. Time and labor requirements to accomplish

proper cleaning of the pots must be considered. If crabpots are

cleaned and painted during the crabbing season, it should be

justified by an increase in crab catch to recover lost product-

ivity as well as paint and equipment costs. On the other hand,

it is expected that by cleaning and painting the pots, the

frequency of cleaning during the season will be reduced with a

corresponding increase in the fishing time the pots will provide.

A careful evaluation of these factors on an individual basis

should provide commercial crabbers with the necessary information

to determine the usefulness of antifouling paint. Although this

research does substantiate claims that antifouling paint reduces

fouling, it does not support an unqualified use of the product.
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GROLPiNG

3. 00 79

2.92 86

2.00B B B B
B B B B B
B B

B B B B
B B

B B B

B B B B B
B B B B B
B B

B D
D D D D
D D

302.00

442.00

2.00

2.00 57

2.00 65

2. 00 72

2.00 65

2.00 72

2.00 72

2.00 86

1001. 92

l. 92 100

1. 92 79

l. 83 86

1.75 93C C

C C C
E E
E E
E E

1.67 79

1. 42 65

1.25 79

1. 25 86

1.25 51

Appen~ Q. Cczrparison of mean foul scores for York River, day 0-100,
b Tuke 's rocedure, Al ha = 0.05, n = 12



Appendix Q � Continued

1. 00 100

1. 00 72

931. 00

151. 00

1. 00 23

1. 00 100

511. 00

1.00

1.00 93

441.00

1.00 93

0.75 57

300. 25

0. 00

0.00

0.00 23

300. 00

0.00 44

0. 00 51

0.00 57

0. 00

0.00

0.00

0.00

0.00 15

0. 00 23

E E
E E
E E
E E
E E
E E

E E E E
E E
E E
E

F F
F F
F F
F F

F F F F F
F F
F F
F F

F

G

G G G
G G

G G G G
G G G
G G

G G G
G G

G G G
G G G
G G



~dix Q � Continued

0.00 30G G G G
G G G G
G G G G
G

0.00 44

0. 00 G

0. 00

0. 00

230. 00

0. 00

Means with the sarre letter are not significantly different.
2
G = galvanize, PG = painted galvanize, V = vinyl, PV = painted vinyl.
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U. Gcarparison of korean weight for Balls Creek, day 0-43,
b Tuk 's rocedure, Al ha = 0.05, n = 13

WEIGHT  lbs. ! PVZ DAY

43A A A
43

B B B B
B

36

43

36

26

19

36

26

10

19

9.98 36

9. 96 26

9. 95 10

9. 95

9. 91 19

9. 91 10V

9. 75

9. 74

9.74

9.74

9.71 19

peans with the sabre letter are not significantly different.1

G = galvanize, PG = painted galvanize, V = vinyl, PV = painted vinyl.

C C
C C
C D

C D

C D

C D

C D
C D

C D

C D

C D

D

D D D D
D D

D

D D

F D

F GD

FGD

HFGD

HFG

HFG

HFG

HFG

HFG

HFG

HFG

HFG

H G

H G

H H

E E

E E E

E E E E E E
E E E
E E E E
E E E
E

10.76

10.72

10 ' 34

10.29

10.26

10.12

10.11

10.10

10.09

10.09

10.05

10. 03

10.03



~dix V. Comparison of rrean weight for Balls Creek, day 53-71,
b Tuk 's rooedure, Al ha = 0.05, n = 13

WEIGHT  lbs. ! POP 2
DAY

11.36

11.22

71

64

71

53

71G

53

64

PV 71

64

1
Neans with the same letter are not significantly different.

2
G = galvanize, K6 = painted galvanize, V = vinyl, PV = painted vinyl.

B B
C 8

C B

C B D

C D

C E D

C E D

C E D

E D

E D

E D

E D

E D

E D

F E

F

10.71

10.64

10.56

10.45

10.44

10.38

10.36

10.35

10.23

10.12



Appendix W. Caparison of man weight for Balls Creek, day 78-129,
b TUk 's rocedure, Al ha = 0.05, n = 11

WEIGHT  lbs. ! PO7
2

129V

110

129

103V

110

92V

103

92

110

92

129

129

103

85

78

85

PV

110

92

103

78

78

85

s with the same letter are not significiantly different.
G = galvanize, PG = painted galvanize, V = vinyl, PV = painted vinyl.

B B
C B

C B

C B

C C E
E

F E

F E

FGE

FGE

HFGE

HFGE

HFGE

HFGE

HFGE

HFGE

HFGE

HFGE

HF GE

HF GE

HFGE

HFGE

HFGE

HFGE

HFGE

HFGE

HFGE

HF GE

HFGE

HFGE

HFGE

HFGE

HFGE

HFG

HFG

HFG

HFG

HFG

HFG

H G

H G

H H

13. 49

12 ~ 02

11. 88

11. 69

11. 24

11. 16

11. 13

11.08

10.98

10.93

10.91

10.87

10.85

10.85

10.84

10.69

10.67

10.58

10.56

10.52

10.51

10.48

10.45

10.39
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Appen~ Y. Conpszisan of naan foul scores for Balls Creek,
da 53-71, b 's rocedure, Al ha = 0.05, n = 14.

4. 00 64A A
A 714. 00 V

3. 00

71l. 93

531 ' 07D D D D
E D

E E

1. 00

530. 71

0. 50 53

0.00

F F F F
F F

0. 00

0. 00

710. 00

1Neans with the sane letter are not significantly different.

2G = galvanize, PG = painted galvanize, V = vinyl, PV = painted vinyl.



Z. Comparison of aaan foul scores for Balls Creek, day 78-129,
b Tuk 's rocedure, Al ha = 0.05, n = 12.

DAY

1294.00 VA

A

B A

B

B C

B C

B C D

B C D

B C D

B C D

BECD

BECD

BECD

BECD

FBECD

FBECD

FBECDG

F ECDG

FHECDG

F HE DG

FHE DG

FHE G

FHE I G

FHE I G

F HE I G

F H I G

F H I G

H I G

H I J G

H I J

HKI J

HKI J

HKI J

HKI J

HKI J

K I J

LKI J

L K J

LKM J

LK M

LKM

L M

I M

M

N

M

M

3.17 110

129F 08

F 00 92

1032. 92

1032.75

2.67 110

2.58 92PV

2. 33 129

2.25 85

922. 17

2.00 110

1031 ~ 92

1.75 PV 85

1.58 78

1.42 V 78

1.42

1291.42

1101 ~ 17

0.83 78PV

1030.58

0.50 92

0.08 85

0.00 78

ans with the sam letter are not significantly different.
G = galvanize, PG = painted galvanize, V = vinyl, PV = painted vinyl.


