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ABSTRACT

This jointly supported project is aimed at examining present and
developing aspects of seafood processing and marketing in North Carolina,
as a working example for the Coastal Plains area. "Processors" as distin-
guished from "Handlers" are defined, while commercial landings of important
species, ex-vessel prices, and seasonal availability are shown for three
coastal regions.

Seafood freshness is the most important requirement for processing,
requi ri ng that rapid cooling and adequate sanitation be initiated promptly
at sea. Adequate hold insulation helps achieve rapid cooling, while small
refrigeration units for cooling air in holds are suggested as an additional
Improvement.

Good Manufacturing Practices for unloading and subsequent process-
ing are explained in the guideline publicati ons listed. Subjective and
laboratory tests for freshness, and requirements for freezing, thawing,
glazing, and packaging are explained in terms relevant to the local fish-
eries.

In North Carolina most processing operations have evolved from
existing shore handling facilities. Flow patterns are provided to show
what applies to most operations. Logical development of processing and
packaging facilities is therefore explained in terms of unit operations,
building components, and basic equipment requirements. Identification of
such factors as labor productivity, yields, product mix, and plant output
enter into predictions of processing feasibi'lity. Processing feasibility
leads to investment ana'lysis and capital budgeting, which are new elements
included in this edition.

Techno logical aspects of marketing include such factors as quality,
"frozen" vs. "fresh," inspection, consumer preferences, and use of seafoods
as economical protein sources. Urgent needs for futore development of pro-
cessing and marketing are listed in Section 9.0, the most important being
to develop and promote excellent frozen products capable of having the same
acceptability as prime fresh unfrozen seafoods.

Me must be quality conscious in a I I phases of seafood handling,
from harvest to consumption. Therefore, quality control, sources of advi-
sory assistance, addresses of regulatory agencies, and general references
are provided for further assistance.
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PREFACE

REVISED EDITION

The success of the 1975 edition of this publication, entitled
"Proceedings of the Workshop on Seafood Processing and Marketing in the
Coastal Plains Area," has been marked by many favorable coAMnents from
industry, universities, and advisory agents. This earlier edition has
been out-of-print for nearly eighteen months. Continuing inquiries have
indicated a need for a revised l980 edition.

In the preparation of this revision, a major portion of the original
work on the conference and proceedings has been condensed. The statistical
portion on landings and value by species has been revised to include the
most recent data available. The continuing flux in the economic arena
indicated drastic changes in cost of construction, equipment, and labor
values.

The authors and edi tor have endeavored to keep this publication as
a hands-on working document. Inclusion of new technology, packaging, invest-
ment analysis, and other new materia I tries to conform to the objectives of
this revisi on.

Special thanks are due Dr. B. J. Copeland, Director, UNC Sea Grant
Col'iege Program, for the special mini-grant permitting the revision of the
1975 edition. Freda Ramey has been our editor and for her excellent work
we extend our sincere thanks.

Frank B. Thomas, Ph. D.
Extens i on P rof es sor- -Sea food s



AC KNOMLEDGNENT S

TO:

Sam D. Thomas, Seafood Extension Specialist, NCSU Seafood Laboratory,
Morehead C'ity, N. C ., and Tyre C. Lanler, Associate Professor, Depart-
ment of Food Sc'ience, North Carolina State University, for their techni-
ca'l contributions to the revised edition

David A. Hill, NCSU Seafood Laboratory, for revision of all statistics

Joyce A. Taylor, NCSU Seafood Laboratory, for editoria 1 assistance

TO:

Those assisting in the publication of the 1975 edition'

Linda S. Burgess, Gene L. Crow, Keith W. Gates, David A. Hii l,
Marjorie E. Sun, Joyce A. Taylor, and Michael D. Taylor, NCSU
Seafood Lab personnel

Roy f. Martin, Director, Science and Technology, National Fisheries
institute, Inc., Washington, D. C.

Roger Collins, iii, Coastal Refrigeration Co., Greenviile, N. C.

Bob Heidenreich, Packaging Products Corp., Plymouth, Mass.

Members of the Pilot Fish Processing Project Task Force



MANUAL OF
SEAFOOD PROCESSING AND MARKETING

iN NORTH CAROLINA

'I.O IHTRODUCTIOH;

Seafood processing studies have been conducted by the NCSU Seafood Labora-
tory, Morehead City, since 1970, and at N. C. State University since l964
with the following objectives:

A. To apprise the North Carolina seafood processing industry of its cur-
rent status.

B. To define requirements for expanding, diversifying, and improving sea-
food processing activities in North Carolina.

1.01 Audience:

This publication Is intended to help those concerned with improved
utilization of the coastal fisheries and to help them define un-
solved problems� . Its concern is directed toward:

A. Fishermen
8. Seafood Wandlers and Processors
C. Advisory Services, including those supported by Coasta I Plains

Regional Commission, UNC Sea Grant College Program, NCSU School
of Agriculture and Life Sciences.

2.O IHDUSTRY ASSESSMENT:

2. 01 Por ts:

Page 2 shows the coastal portion of North Carolina to which this
manual has reference. Those ports  unloading points! handling most
of the catch are shown in capital letters whi le less active ports
are shown in small letters.

2.02 Districts:

Page 3 shows a division of the North Carolina coastline into North-
ern, Central, and Southern Districts, a logical separation in cor-
s idering processing aspects while coincidi ng with National Mari ne
Fisheries Service  NMFS! and N. C. Division of Marine Fisheries
reporting of commercial fisheries statistical data.

2.03 Licensed Fishin Boats:

Pages 4 and 5 list the number of licensed fishing boats in North
Carolina in 1979 by county and district.



2.01 Ports

F tSHtNG maTS

78

2



2. 02 0 I s t r I ct s

NATIONAL MAR I NE F I SHER I ES SERV IC E
COMMERC IAL F ISHERIES STATI STICAI Dt STR ICTS
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2.03 Licensed Fishing Boats



2.04 Handlers and Processors:

Vis i ts to 75 plants located in North Carol ina coastal count ies
indicated that expansions in 7 years have involved the following-'

Total Fac.il i ti

Handling and/or Processing Rooms, sq. ft.
170,919

1 ce Rooms, cu. f t.
Ice Machines, tons/day 102,340

233

Cold Rooms, cu. ft.

Blast Freezers, cu. ft,

Frozen Storage Rooms, cu. ft.

Some of these facilities are located in 25 new handling or pro-
cessing plants. The remaining facilities are housed in 35 han-
dling or processing plant. expansions.

Such findings indicate so!id if modest growth, mostly accomplished
with existing rather than over-capitalized financial resources.
The kinds of operations normally conducted by handlers and pro-
cessors can be summa rized as follows:

A. Handlers: Opera tions limited to receiving, washing, sorting,
ic.ing, shipping.

B. Processors: Conduct additional operations such as described
be 1 ow:

1, Finfish:

Oresses apprec iable amounts
Removes and preserves roe
Sa! ts and/or pickles and/or smokes
Glazes and freezes, whole or dressed
Employs special forms of packaging materials

2. Shrimp:

 a! Shel is and veins
 b! Glazes and freezes
 c! Packages

3. Crabs:

 a! Picks and packs crab meat
 b! Steams whole crabs

 a!
 b!
 c!
 d!
 e!

186,6OO

4O, 268

292,096



 c! Further processes crab meat
 d! Produces clean carapaces

4. Oysters and Clams;

 a! Repacks
 b! Shucks and packs
 c! Produces c lean clam shel ls

5, Scallops;

 a! Shucks and packs
 b! Freezes and packages

6 . Industrial Finfish:

 a! Grinds and/or freezes for baits
 b! Dehydrates for ani ma I feeds

N. C. HANDLERS AND PROCESSORS, by Districts
Number I".oncerned with Ma or Cate ories

SouthernNorthern Central

288
HANDLERS 170

PROCESSORS

2.05 Seafood industrial Parks Concept:

The application of industrial park concepts to the fishing/seafood
community has been under consideration in North Carolina throughout
the last seven or e ight years . The Wanchese Harbor Project, Dare
County, is one of the several possible locations along the South
Atlantic Seaboard with potential for seafood industriai pari devel-
opment.

Some basic requirements to be considered in pianring for indus'.rial
parks include adequate deep water access, channelization, and sta-
bilization; sufficient land area with adequate transportation fa-
cilities, utilities, labor resources; and provision of basic facil-
ities necessary for industry, such as parking, fuel, docking, bulk-

Finfish

Shrimp
Crabs

Oysters E Clams
Scallops
Industrial Fish

28
21

15

3

2 3

37
12
21
18

4

38
31

2
10



heading, fire protection, ice, ship stores, gear, engine, and
electronic repair facilities .

Some of the potential benefits resulting from an industrial park
Include adequate fast handling facilities, easier fishery product
inspection, and higher quality products provided by uti iizing the
shortest t ime possible between harvest and consumpti on . Solid and
liquid waste disposal can be consolidated within the park through
meal reduction plants handling the volume of solid wastes from
fresh fish processing. Industrial parks could provide appropriate-
ly designed treatment plants for vessel discharges, wash-down water,
and processing discharges.

A seafood park facility would allow consolidation of freezer stor-
age, providing more effi ciency and less cost than numerous smaller
freezers and helping to assure inventory controi. The industrial
park would also facilitate financing, aid in quality product pro-
tect'lon, and provide easy accessibility and a llocat ion of fuels to
vessels in a single distribution point.

3.0 RESOURCE:

3. 01 Cosine rc I a 1 Land i n s:

Comnercial landings of important species, seasona 1 peaks, and ex-
vessel prices, based on data collected by NMFS and N. C . Oivision
of Marine Fisheries, are important in planning handling and pro-
cessing operations.  A dash [-] under landings indicates fewer
than 500 lbs. recorded.!

FINFISH:

A. Alewives
B. Bluefish
C. Catfish 6 Bullheads
D. Croa ke r
E. Eels, Common
F. Flounders
G. Groupers
H. King Mackerel
I. King  &i t ing
J. Mu I let
K. Scup  or Porgy!
L. Sea Ba ss

M. Sea Trout, Grey
N. Sea Trout, Spotted
0. Shad
P. Spanish Mackerel
Q. Spot
R. Squid
S. Striped Bass
T. White Perch
U. Mhitinq

 Page 9!
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 Page 16!
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SHELLFISH:

 Page 30!
 Page 3 I!
 Page 32!
 Page 33!
 Page 34!
 Page 35!
 Page 36!

V. C rabs, BI ue, Hard
Crabs, Blue, Soft 6 Peeler

X. C 1 ams, Ha rd  Heats!
Y. Oysters  Meats!
Z. Scallops, Bay  Meats!
AA. Scallops, Sea  Meats!
BB. Shrimp, Saltwater  Heads On!

3.02 Sport Fish I andin s:

A. Anglers:

In the "1975 Salt Water Survey" for U. S. anglers, the 'landings
reported for the coastal area extending from Cape Hatteras to East
Florida Keys were 120.6 million pounds. The more important species
caught in this southeast area were as follows:

Million Pounds

B. Head Boats:

NMFS reported 9 head boats in operation in North Carolina in 1980.

N. C. HEAD BOAT LANDINGS - 1978

191,446
72,881
44,985
90,459

6,525
12,394

2.888,457

Porgies
Grunts

Snapper
Grouper
Grouper, other species
Red Snapper
Others

I bs.
lbs.
lbs.
lbs. !ib,' ! 96,984 lbs.
lbs.
lbs.

TOTAI 3.3 mi I 1 ion pounds

-37-

Bass, B I ack
Bluefish
Catfishes
Croakers
Oo 1 phi n
Drum, B I ack
Drum, Red
F 1 ounde rs
Groupers
Grunts
Jacks
Kingfishes
Mackerel, King
Mackerel, Spanish
Porgies
Sea Trout, Spotted
Snappers, Red
Snook

Spot

2.7
7.4
2.3
5.2

5 5
1.4

5.0
2.4

7.6
1.8
2.6
1.8
2.0
1.6
1.4

7.6
2.8

3.0
5.8
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C. Charter Boats:

NMFS reported 134 charter boats in operation in North Carol ina in
1978.

N. C. CHARTER BOAT LANDINGS ITRDLLiffG! - 1978

Trol 1 i ng

Bottom F i shing

1,806,424 lbs.

227 191 lbs.

2,033,615 lbs.TOTAL

3.03 The Two Hundred Mile Limit:

By passing Publ ic Law 94-265, the Fishery Conservation and Manage-
ment Act of 1976  FCMA!, Congress extended U. S. jurisdiction of
fisheries out to 200 miles. ln addition to granting first right
to the fish stocks within this 200 mile limit, called Fishery Con-
servation Zone  or FCZ!, to U. S. conmercial and recreational fi sh-
ermen and U. S. seafood processors, the law implemented eight Re-
gional Fishery Management Council s.

The function of these regional councils is to develop Fishery Man-
agement Plans to manage both domestic and foreign fishing within
the 200 mile limit. The councils are to recorrrnend regulations for
each fishery in the region designed to produce optimum yield annu-
ally.

The South Atlantic Fishery Management Council, headquartered in
Charleston, S. C., is responsible for the management and conserva-
tion of fish stocks off the coasts of North Carolina, South Caro-
linaa, Georgia, and Florida . The South At'lant ic Council acts as
lead council in preparing Fishery Management Plans for bi 1 lfish and
swordfish, and works jointly with the Gulf Council regard ing plans
for king and Spanish mackerel and spiny lobster. The South Atlantic
Council is also preparing p'lans for calico scallops, snappers, and
groupers.

With the increase in relatively rich fishing areas and the reduction
in overall harvesting pressure by foreign fishing, the passage of
FCMA makes ava i lable larger catches for U. S. f i shi ng vessel s.

Amberjack
B1uef i sh

Do 1 phin
Mackerel, King
Mackere'i, Spanish
Marlin, Blue
Marlin, White
Others

45,O45 lb..
353,269 lbs.
332,280 lbs.
532,783 lbs.

12,397 lbs.
79,332 lbs.

144,704 lbs.
306,6 14 lbs.



4.0 HAMDLIMG BEFORE PROCESSING:

4.01 General Princi les:

PRIME FRESH SEAFOODS constitute the only raw material suitable for
processing. Keeping seafoods suitable for processing depends on:

A. Rapid Cooling:

Spoilage starts when death occurs. This is equally true if the
catch dies in the net. Rapid reduction of temperature to 32'F
or below is required to limit bacterial growth and other darn-
aging effects.

Species  such as crabs and oysters! which must be kept alive
require temperature adjustment for prolonged survival. For best
results store at temperatures from 36 -45'F.

B. Adequa te San I tat i on:

The higher the bacterial count the more rapid the spoilage.
Convenient and effective arrangements are needed for quick wash-
ing of product and removal of extraneous materials. Contact
surfaces must be smooth and clean. Ice, suitable for human con-
sumption, must be stored and handled under sanitary conditions.
Complete drainage of runoff liquids to avoid possibility of con-
tamination Is necessary.

C. Gentle Hand'ling:

Rough handling of raw material is not acceptable.

D. Fast Handling:

Minimize exposure to temperatures above 5 C � I' F! .

4.02 S ecific Re uirements:

FlNFI SH:

Stowage rules:

A. icebed should be about 6 inches deep.
B. Jagged ice should not be used.
C. ice buffer of 3 inches should be placed between fish and sides

of container.

D. Fish layers should be arranged for most effective heat removal
by the ice.

E. Shelving should be employed to relieve pressure.
F. Ice should be used generously.

Special handling based on size:

-42-



G. Sma 1 1 Fish:

Apply ice without dressing fish.

H. Large Fish:

The following rules, specified in Horwayl, should be considered
for certain species:

"Throat Cutting - Shall be effected either by the knife being
introduced below the gullet and as near the head as possible so
as not to damage the earbones of the fish, and as far as the
backbone so as to sever the main arteries  double cut method! or
by cutting across the heart and the gills  single cut method!."

"Evisceration - Fish to be marketed in the fresh or frozen state
shall be eviscerated as soon as possible after it has been drained
of blood, preferably within one hour after being caught. At
rnospheric temperatures of over 5'C �1'! the fish may not be kept
uneviscerated for more than four hours."

SHRIMP:

Rules for handling on board:

A. Cull from secondary products, storing each separately.
B. Avoid trampling, or piling deeply on deck.
C. Protect from sun and drying effects of wind.
D. Wash thoroughly with clean sea water.
E. Heading is desirable when practical or permitted.
F. The shrimp should be dispersed throughout finely crushed ice, I I/2

times the weight of the shrimp.
G. Draining runoff liquids must be unhampered.
H. SODIUM BISULFITE treatments must be controlled in order to be ef-

fective and to limit residual sulfite. Recommended method is to
dip shrimp  in wire basket! in a solution of 1.254 sodium bisul-
fite, the Irmerslon lasting about one minute, then remove. The
basket should be vigorously shaken while in the solution and
again after removal.

CRABS, BLUE:

Live crabs should not be in direct contact with ice. Avoid rapid
temperature reductIon. Dead raw crabs deteriorate quickly, even
when iced to minimize spoilage, resulting in mushy meat texture.

"Royal Resolution of 8 April 1960 on the quality control of fish and fish-
eries products." 11 March 1961. Norsk Lovtidend No. 10, I3 April 196l,
pp. 174-201.
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Ot"er important considerations include:

Holding area or containers should be clean .
Rough handling or exciting should be avoided.
Runoff liquids  including bilge! must be kept away.
Shocking in cold water should be avoided.

E- Cover with damp material to arrive at evaporative coo'ling.
Protect from sun and wind while assuring damp atmosphere.
Limit holding time For live crabs to one day.

OYSTERS ANO CLASS:

Shel 1 fl sh are the most perishable of seafoods, easily contaminated
and requiring sanitary harvesting, handling, and processing. Prod-
uct safety requires live delivery to the user with cool temperatures
helping to extend viability.

A. Shel 1f ish should be taken only from approved growing areas.
B. Boat should be equipped with closed toilets.
C. Harvester should accept responsibility for cul ling, and washing

shel lstock with water from approved growing areas, or washing
with potable water.

0. Runoff liquids, including bilge, should be kept away from catch.
E. Holding areas, sacks, or conta inc rs shoul d be cl ean.

SCALLOPS:  Bay, Cal ico, and Sea!

Boat holds should be sanitary and we/1-drained. Catch should be
shaded from sun, shel tered from wind, and preferably continually
sprayed with clean salt water. Upon unloading, catch should be
freed of extraneous matter. Truck transport should provide clean,
wel l-drained, covered holding areas; the load should be wel l-iced.

INOUSTRIAL PRODUCTS:  Certain finfish, crab waste, shrimp heads!

Keep fresh until processed.

4.03 Ra id Coolin of Catch:

ice provides the best fneans of removing heat from seafoods. lt is
also the only basis of refrigeration employed aboard most North
Carol ina f i shing boats; therefore, it is essential to fully under-
stand i ts use;

A. C l ean i ce:

Rust be made from potable water; must be delivered and stored
under sanitary conditions.

B. Cold ice:

Hei ting while aboard the boat must be minimized since slushy
i ce has 1 ower cool i ng value:
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Example:

Fish weighing 100 pounds at 70'F requires at least 25
pounds of i ce to reduce temperature to 32'F.
Fish weighing 100 pounds at 70'F requires about 33 pounds
of slush ice to accompl ish the same cool ing �2'F!, impos-
ing heavier labor requirement on the crew and increasing
refrigeration costs.

�!

Superchi l led ice  below 32'F! does not add appreciably to cool-
ing ability.

Example:

�! Suppose the ice is at 23 F.
�! its ability to chill fish is 34 greater than ice at 32'F.

Seawater ice  below 32'F! is only slightly more effecti ve in
chilling fish than ice made from fresh water.

C. Flaked vs. Crushed Ice:

Jagged, large lumps which bruise the catch should be avoided.
Finely divided ice resu'its in quicker cooling.

D. Washing Effect:

Ice cannot remove heat from seafood without melting. The wash-
ing effect of melted ice is part of effective preservation.

E. Ice Requirements:

The catch requires 254 of its weight in ice for reducing tern-
perature from 70 F to 32 F and at least an equal amount for
overcoming heat exchange from the hull, from air in the hold,
and exchange due to other factors.

Depend ing upon vessel construction, weather conditions, water
temperatures, and trip length, the icing requirement ranges
from 50 to 100% of the catch weight.

F. Hold Losses:

Uninsulated holds permit sufficient heat exchange to me lt about
2 pounds of ice per day per square foot of vertical surfaces
involved in storing the seafood. An 80-foot trawler has about
600 square feet of such surfaces, excluding overhead.

G. Salt as Melting Agent;

The importance of rapidly melting ice in intimate contact with
the catch in order to achieve rapid cool ing has been explained.
One way to speed up the process i s to add a 1 imi ted amount of



salt at the time the ice is appl ied.

4.04 Ho'id insulation:

The insulation most used in North Carolina is sprayed-on polyure-
thane foam. Basic steps in its appl ication involve:

A. Preparing Hold Surface:

Metal must be clean, free of grease and rust, then primed with
suitable paint. Mood must be completely dry and free of grease
and dirt. The foam is applied with special spraying equipment
and bonds tightly to these surfaces.

S. Applying Urethane:

Should be at least 2 inches thick, providing a surface level
with structural members so that skin can be readi ly applied.

C. Skin Materia ls:

Plaster, f iberg lass, USDA-approved elastomer, or thin stainless
steel sheeting has been used in various installations.

9. Cost:

Material plus application cost is about 60C/board foot.

Example:

80-foot trawler, I, 167 square feet of hold surfaces to be insu-
lated with average urethane foam thickness of 3 inches.

3 X 1167 X .6 ~ $2,100  foam installation only!.

4-05 Marine Refri eration:

Marine refrigeration requires careful study before implementation .
Equipment is costly to install and maintain; therefore, equipment
that offers simple maintenance and availability of spare parts
should be chosen. Backup systems should be considered; at times
it is more practical to use two smaller units than to depend en-
tirely on a single large unit.

Icing a vessel at the docks to keep the product chi lied at sea has
worked well For North Carolina trawlers and will continue to be the
more practical way for many boats to operate. Often, however, sim-
ple icing of the catch is inadequate; many products on ice have
reached, or are near, the limit of their shelf life by the time the
vessel is unloaded. Furthermore, larger vessels with sophisticated
gear and modern crew quarters are now being built to make extended
fishing trips on distant grounds. To ensure product qua lity on
these vessels, on-board refrigeration should be strong ly considered,
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Freezing of fi sh at sea can be accornpl ished by blast or forced air
freezing, contact plate freezing, or immersion freezing  which in-
vo'Ives submerging the product in a brine at l8 to 20'F! . Some-
times the target species and market will dictate the type of sys-
tern installed. Selecting the right method depends on whi ch offers
the best chance of safeguarding product quality by economically
feasible means. Tuna, for example, are generally f'rozen who'le at
sea by irmnersi on in 20 F brine; however, smaller tuna boats find
it more practical to spread the fish out in a forced air freezer.
Squid are packaged and frozen in a plate freezer. Shrimp are some-
tirnes headed and bagged in 40 to 50-pound sacks to be blast frozen
and stored at -20'F.

5.0 SHORE HANDLING AND PROCESSING:

5.01 Good Manufacturin Practices  GMP's!:

U. S. Food and Drug Administration, May 29, 1969, issued Human
Foods; Current Good Manufacturing Practice  Sanitation! in Manufac-
ture, Processing, Packing, or Holding,"  presently Title 21, Part
1 10 of the Code of Federal Regulations!, descri bi ng such criteria
as sanitation, plant and qrounds, equipment and utensi'ls, sanitary
facilities and controls, sanitary operations, processes and con-
trolss, and personnel . These apply in determi ning "whether the
facilities, methods, pract ices, and controls used in the manufac-
ture, processing, packing, or holding of food are in conformance
with or are operated or administered in conformity with good manu-
facturing practices to assure that food for human consumption is
safe and has been prepared, packed, and held under sanitary condi-
tions."

5.02 Guidelines for Seafood Handlin and Processin Plants:

A. Finfish:

 I! "Sanitation Reconmendations for Fresh and Frozen Fish
Plants," Lane, Fishery Facts--8, National Marirne Fisheries
Service, Seattle, 1974.

�! "Draft Code of Practice for Frozen Fish," Organization for
Economic Cooperation and Development, lnternationa I insti-
tute for Refrigeration, Paris, 1969.

�! "Reconnnended lnternationa'I Code of Practice for Fresh Fish,"
Joint FAO/WHO Food Standards Programme, Codex Alimentarius.
Commission, CAC/RCP 9, 1976.+

B. Shrimp:

 I! "Code of Practice for Shrimp or Prawns," CX/FFP 77/7, FAO
Fisheries Circular No. C322, Rev. 1, 1977,-.

�! "Recormnended International Standard for Quick-Frozen Shrimps
or Prawns," Joint FAO/WHO Food Standards Prograrmne, Codex
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Al imentari us Corrmi ssi on, CAC/RS 92, I976.:"

C. Crabs:

"Development of Improved Hand i ing, Holding and Transport-
ing Techniques for North Carolina Blue Crab, " Ange'I, Crow,
Webb, Otwell, Dept. of Food Science, N. C. State University,
1974,

�! "Technical Operations Manual for the Blue Crab Industry,"
Miller, Webb, Thomas, Dept. of Food Science, N. C. State
University, Sea Grant No. UNC-SG-74-12, 1974.

D. Oysters and Clams:

"National Shellfish Sanitation Program Manual of Operation.
Part II. Sanitation of Harvesting and Processing of Shell-
fish," U. S. Dept. of HEW, Public Health Service, Pub'Iica-
tion No. 33, 1965.

"Rules Governing the Sanitation of Shellfi sh," Division of
Heal th Services, Sanitary Engineering Sect ion, N. C. Dept.
of Human Resources, 1976, amended July, 1977.

�! "Sanitary Control of Shellfish," U. S. Food and Drug Admin-
istration, 1971.+*

E, Scallops:

"Quality Control and Operating Manua I for the Scallop In-
dustry," Webb, Thomas, Dept. of Food Sc i ence, N. C. State
Universi ty, N. C. Division of Conmercial and Sports Fish-
eries, 1968.

�! "Water Uptake in Scallops: Methods of Analysis and Influ-
encing Factors," Thomas, N. C. State Universi ty, Porter,
U. N. C. Inst i tute of Mar i ne Sc i ences, Spec i a 1 Sc i ent i f i c
Report No. 29, Division of Mar ine Fisheries, N. C. Dept.
of Natural Resources and Communi ty Development, 1978.

"Rules Governing the Sanitation of Scallops," Division of
Health Services, Sanitary Engineering Section, N. C. Dept.
of Human Resources, l976, amended July, 1977.

F. Industrial Fish:

"Sanitation Guidelines for Salmonel la Control in Process-
ing Industrial Fishery Products," U. S. Dept. of Agricul-
ture, ARS 91-51, 1965.

"Rules Governing the Sanitation of Handling, Packing, and
Shipping of Crustacea Meat," Division of Health Services,
Sanitary Engineering Section, N. C. Dept. of Human Resources,
'I976, amended July, 'I977.



�! "U. S. Salmonella Control Program Relating to Fish Neal,"
E. Spencer Garrett, Microbial Safety of Fishery Products,
A ca dern i c P r es s, New Yo r k, 1973.

Copies of Regulations Governing Processed Fishery Products can be
obta ined by writ ing to the U. S. Dept. of Commerce, Nat iona! Oceanic
and Atmospheric Administration, National Marine Fisheries Service,
Fi shery Products Research and inspection Division, l4shington, D.C.
20240.

Available from National Marine Fisheries Service, Pascagouia,
Mississippi, 39567, or N.M. F. S., Mashington, D.C . 20240.

-- Available from Superintendent of Documents, U . S . Government
Printing Office, Washington, D.C. 20402.

5.03 Seafood Oualit Criteria:

Seafood quality descriptions vary with geographic locations, species
being handled, venders, and buyers. Common objectives include de-
scribing what is required to achieve rustomer acceptance, product
safety, and tolerances commensurate with the realities of comnercial
handl ing.

A. Finfish:

 l! Fresh

++"Freshness" is described by checking and defining the prop-
erties of certain parts of fish, including:

ROUND FiSH:

Sub 'ective � External

 a! Eyes - Prominent, clear, bright.

 b! Gills � Pink to dark, or bright in color; no bad odor.

 c! Slime � Moderate amount; characteristic odor.

 d! Skin - Shiny, color not faded; sca les adhere tightly.

 e! Flesh - Firm and clast.ic.

 f! Bel ly - Neither swollen nor collapsed nor tom.

++ "Off-Condition" is even more difficult to def ine than "freshness." in most
instances, even one bad characteristic makes fish unsuitable for human con-
sumption.



Hutilation - No evidence of rough handling, fork holes,
or bruises.

 g!

Sub ective - Internal

 h! ileily Cavi ty - Free of bad odor after dressing; flesh
adheres to backbone; bel ly wal ls firm, elastic, and
relatively free of discoloration.

Viscera - Smooth, shiny, and adheres to wali of vis-
cera I cavi ty.

 k! Parasites - Substantially lacking.

Electronic Testing - Electronic equipment such as the
Torrymeter, developed and tested by Torry Research
Station, Aberdeen, Scotland, can be used to determine
freshness of whole f ish or f ii lets. Requiring stan-
dardization for each species to be checked, the meter
assesses the re lat ive qual i ty of wet f i sh by measur-
ing changes in the electrical properties of fish flesh
during storage.

Laboratory Criteria - Include volati le bases  under
30 mg/100 grn!, trimethylamine nitrogen  under 3 mg/
i00 grn!, and hydrogen ion concentration  below 6.5
microequivs.!.

 m!

Organoleptic changes due to bacterial growth may ini-
tial ly be caused by anaerobic conditions in under ly-
ing surfaces, along pen boards and bottoms, resulting
in "bi lginess," an odor resembl f ng hydrogen sulf ide.
With exposure to oxygen, aerobic organisms can multi-
ply rapidly i f conditions are favorable, generating
such off-odors as sl ight musty, sweet, mi lky, soapy,
and yeasty. Generally, microbiological spoilage in
f i sh i s the prime factor in caus ing flavor changes.
"Rancidity" as judged by taste panels does not nec-
essarily correlate with other methods of measuring
fat oxidation, i.e ., peroxide, TSA, and iodine num-

Undoubtedly, oxidation can be an important

Organolept i c - Appra i sa 1 af ter cooking resul ts in tex-
ture, flavor, and odor ratings of "good" to "excellent. "
Cooking is based on employing a method which does not
mask undesirable characteristics. Example: Place the
unseasoned product in a boi lab le film-type pouch, im-
merse in boiling water, cook to internal temperature
}60'F �I'C! ~



factor in the onset of off-flavors. 2, 3, 4

Bacteriological examinations include total plate count
and examination for pathogens if safety is in question.
However, such indices have not been established specif-
ically for North Carolina finfish and it is doubtful
that such values can be related to organoleptic changes
occurring within acceptable limits of freshness.

DRESSED FILLETS, STEAKS

Dressed portions of fresh fish should be in accordance with
 a! through  m! above, and in addition should have the fol-
lowing properties:

 n! Dressing and Cutting - Should be cleanly cut and
trimmed in accordance with best commercial practice.

�! Frozen:

"Freshness" definitions for frozen fish are identical to

those applying to iced fish with exception of slightly
different texture.

ROUND, DRESSED, FILLETS, STEAKS

 a! Storage - Should not exceed holding time needed to
assure "good acceptability" and must have been held
continuously at less than O'F  - 18'C!.

 b! Glazing - Should be sufficiently thick to prevent
oxidation and dehydration.

 c! Drip Loss - Relatively small drip losses indicate
good practice. "Drip" refers to fluid which is not
reabsorbed by fish tissue when frozen fish thaws, and
which separates freely without aid of external forces
other than gravity.

B. Shrimp:

�! Fresh:

Fresh shrimp slip crisply over one another, handle dryly,

~S m sium on Foods: ~ti ids and Their Oxidation, H. M. Schultz, ed., The
Avi Publishing Co., Inc., 1952, pp. 173-175-

The ~freesia Preservation of Foods, Donald K. Tressler, advs The Avi Pub-
las n9=..

4

Klsevier Publishing Cot a 1972, pp. 152-157.



have no offensive odor, are fire-fleshed and semi-trans-
parentt.

 a! Odor - Should not smell of hydrogen sulfide or anmo-
nia. If treated with sodium bisulfite, su'Ifite odor
should not be apparent.

 b! Flesh - Firm, elastic, and not mushy,

 c! Color - Normal for species; free of "black spot."

 d! Extraneous Hatter - Free of seaweed, fish, and grit.

 e! Mutilation - Should be gently handled; individuals
should remain undamaged.

 f! Organoleptic � Flavor, odor, and texture good to ex-
cellent after pouch cooking described in 5.03 A. �!
 j!.

 g! Iaboratory Criteria - Checks for prime condition during
first few days of iced storage based on contents of gly-
cogen sugar, acid soluble orthophosphate, and lactic
acid. Freshly caught shrimp have a pH of about 7.2,
which increases gradually to 8.0 and above, where the
quality becomes unacceptable. "Black spot"  melanosis!
is caused by a complex oxidative reaction. Bl sulfite
compounds, used in its control, should be employed judi-
ciously. Onset of spoilage may be indicated by increase
in trimethylamine nitrogen, volatile acids, Iiessier annno-
nia, sulfhydryl groups, and a rapid rise in total pla!e
counts  bacterial content!. Carrol I, Reese, and Hard~
demonstrated enzymic and bacterial effects on celluiar
structure by employing histo'logical methods.

�! Frozen:

Shrimp have excellent freezing characteristics provided the
raw material has been selected for optimum freshness, prop-
erly packaged, and held at sufficiently low storage temper-
atures~

 h! Color - Free of greyish-white discoloration.

 i! Glaze - Used if packaging has limitations in protective
value. Should be uniformly applied, avoiding ice accu-
mulations.

 j! Storage - Similar to 5.03 A. �!  a! ~

"»crobiologicai Study of iced Shrimp, Excerpts from the 1965 Iced-Shrimp
Symposium," B, J. Carroll, G. B. geese, B. Q. Ward, U. S. Dept. of the In-
«rior, Circular 284, Hay 1968, pp. 13-16.



 k! Drip Loss - Similar to 5.03 A. �!  c!.

C. Crabs, Blue:

Quality criteria for crab meat is discussed in the publication
listed under 5.02 C. {2!, pages 26 to 29. Although assumed that
crab meat cannot be successfully frozen, appreciable amounts are
In fact held 'In frozen storage as a necessary method of keeping
up with customer demand.

D. Oysters and Clams:

Fresh shel lstock should have tightly closed shells, bright meat,
and should be full of clear liquid . Upon shucking, the meats
should be bright in color, solid, plump, and free of sunken areas.
Good corrmercial practice shou'ld limit free liquid to about 5C.
Oyster meats will be in the 6.5 to 6.7 pH range when fresh, and
wi 'l l drop to below 6.0 when stale. For oysters and clams, fecal
col i forms must be below 230 MPH while total plate count should
desirably be under 100,000/ml but no higher than 500,000/ml.

Storage temperature of frozen oysters is especially critical in
achieving more than several months of storage life. Clam meats
are easier to store but require raw material of prime quality
If results are to be acceptable.

E. Sca I lo ps;

Fresh shel lstock should be received alive, with shel ls closed.
Heat quality is described in the publications listed under 5.02
E.1,2, s,3.

5.04 The freezing of seafoods must be sufficiently fast to prevent or to
minimize adverse quality changes  physical, biochemical, and bacte-
riological! which affect flavor, odor, and texture. There is basis
for bel ieving that raw material of' high initial quality can be sub-
jected to freezing times ranging from a few hours to as much as one
day without s i gni f i cant influence on qual I ty.6
Freezing should be carried out with equipment designed to freeze the
product...not simply by placing the product in the frozen storage
area. Such equipment should not be 'loaded beyond its capacity to
freeze all of the raw material within one day. A suggested freezing
rate of penetration is 0.25 inches per hour.

One should be aware of the weight losses that can occur when a raw
material is placed in a blast freezer. This can be minimi zed by

6 "Draft Code of Practice for Frozen Fish," Organization for Economic Coopera-
tion and Development, International institute for Refrigeration, paris, 1969.
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placing whole or dressed fish in molds covered wi th plastic film,
or by employing plastic bags providing low oxygen and moisture
permeabi 1'I ty.  See page 55!

Fl ilets are best protected from oxidation and dehydration by attrac-
tive arrangement in packages sufficiently thin to al low freezing to
progress at the required speed. If individual ly frozen  IQF!, it is
desirable to apply a protective film in the form of a glaze to sup-
plement the protective effect of a plastic film.

5.05 A "rule of thumb" is that 125 HTU's are required for thawing one
pound of fish, although fatty fish requi re less heat . Many thawing
methods have been suggested, but air blast or circulating water are
those frrNrediately available, equated on the following basis:

Saturated air at 70'F �1'C!, moving 1500 ft/min, is effective
in limiting thawing time. An irregular mass with interspaces,
such as whole fish, will thaw quickly while a 4-inch block will
require about 5 hours.

B. Water:

Should not be above 70'F � I C!, moving at 4 ft/min. This wi I 1
accomplish thawing at about the same rate as an air blast under
conditions described in A. above.

5.06 Glazes:

Ice glazes are formed either by dipping frozen seafood in water or
applying water with a spray. The resulting film should be clear and
thick enough to prevent dehydration and oxidation. Unless protected
by packaging materials, such glazes evaporate and must be restored
frequently. Also, an ice glaze is brittle, tending to flake and
expose the product.

Suggested thicken ing agents are sodium a ]g i nate or carboxymethy1-
cellulose. Glazing is most effective when applied to whole fish
intended for further processing. Consumers dis like a thick glaze
which me its in an unsightly manner.

An edible coating, applied in two stages, is claimed to provide struc-
'ture control, a sealing of flavor, and a barrier against oxygen and
moisture.7

Edlbl«oatlng Isolates Oxygen and Moisture, Cont rois Structure - Seals in
1975, p. 14.



5,04 Freezing

PROPERTIES OF Pl AST'lC FILMS

MATERIAL
PROPERTY

High density
polyethylene

Low density
polyethylene

PVDC

YIELD  m /kg!
 for 25 um film!

23. 441. 242.6

48.4-1388.6-17.3 17.3-34.6TENS 1[E STRENGTH
 NN/m !

20-40ELONGATION AT BREAK

 c!

TEAR STRENGTH
 Elmendorf!  g/25 um!

300500

20-60 10-30200-300

205-485BURST2STRENGTH  Mulien!
 kN/m !  for 25 um film!

330

1.5-5.015-20WATE! VAPOR TRANSH I SS I ON
 g/m /day!
 for 25 um film at
904 R. H. and 38'C!

8-251,600-2,0006,500-8,500OXY[EN2PERMEABILITY
 cm /m /day/atm!
 for 25 um fi'Im!

S,OO0-10,000CAR/ON2DIOX IDE PERMEAB ILITY 30,000-40,000
 cm /m /day/atm!
 for 25 um film!

50

ExcellentSome oils cause
swe'lling

RESISTANCE TO OILS
AIID GREASES
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An edible coating, described by Nl! ler et al., was employed in the
tests reported in Section 6.0:

6.0 PROCESSING INVESTIGATION:

A maJor work, completed in July, 1975, was undertaken to provide guidance
on some basic problems of concern to North Carolina processors, inciuding:

A. Effect of cond Itions at sea on storage characteristics of iced
or frozen finfish.

B. Finding simple approaches to processing and packaging,
C. Selecting suitable methods of Judging quality and shelf life.

Plans for the processing investigation were broad'ly outlined by the Pilot
Fish Processing Project Task Force, meeting January l6, 1975, at Wrights-
vi lie Beach, N. C. It was decided that the work would be confined to a
single comsercially important species, i.e., grey trout, Cynoscion ~re alia.

Processing studies have continued to be a major part of the seafood utili-
zation program at N. C . State University Raleigh campus and at the NCSU
Seafood Laboratory, Horehead City.

Three trips taken aboard a cofmaercial fishing vessel started three
weeks apart on l/26/75, 2/l6/75, and 3/9/75 . NCSU Seafood Lab per-
sonnel observed finfish handling practices and collected two basic
samples:

A. Average of trout caught during trip
B. Trout, superchi lied with salt-ice

500 lbs.
500 lbs.

Sample A was collected and packed in ice during the unloading, sort-
ing, and icing process whi ie Sample B was removed from a pen in the
boa t ho l d and packed in sa I t- i ce mixture.

Processing, packing, and subsequent storage shown in the test plan,
page 57, were carried out. S ince di f ferent condi t ions and durat ions
occurred during each sea trip, the purpose of the investigation was
to evaluate the effects of these uncontrolled factors in terms of
storage cha racter i st i cs.

8 T. M. Hiller, Carteret ~Count Seafood ~processin project � Part 3, April
1969, p. 56.

Gelat ine
Ascorbic Acid
Lemon Juice
Ma ter

A brief sunsnary of the early work follows.

6.0l Test Plan:

1. 6R
2.54

12.54
83.4C
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6 02 C sition as Related to Stora e:

References showed grey trout  weakfish! to be in the limited she
life range when judged on the basis of proximate composition exam-
ined in terms of protein to fat ratio. Analytical data indicated
that when grey trout components are examined separately, there are
areas even more 1 ikely to present preservation problems. i,e., hig
levels of subcutaneous fat in bel ly flaps.

These considerations, together with publ i shed estimates assigning
2 to 3-month prime quality storage l i fe to trout, led to defining
a standard to be used in instructing a laboratory taste panel. This
is shown on page 59- For purposes of this study, a hedonic rating
of 2.5 to 4.0 was defined as representing the "Good Acceptability"
predicted for trout in the illustrated table,

6.03 Ex erimental Processin

Samples p~epa~ed for storage were washed briefly in water, drained,
dipped in gelattne lemon gu~ce-ascorbic acid solution  described in
Section 5.06!, then again dra ined .

Packing for iced or salt- iced storage involved arranging the three
forms, i.e., round, scaled headed and gutted, and filleted, in lay-
ers in 16"xl2"xl 3/4" waxed cartons, with pl iofi lm dividers between
layers and top surfaces covered with pliofiim. Closed boxes were
surrounded by ice or salt-ice mixture, then held in a cold room at
34'F. Refrigerating materials were replenished every few days to
hold the products at 32'F and 28'F between sampling intervals.

Packing for frozen storage involved arranging the three forms in
sampl tng units and wrapping in PVDC  polyvinylidine chloride! film.
These units were arranged in waxed cartons up to 2 1/2 inches depth.
The cartons were pieced on perforated metal shelves and subjected to
rapidly circulated air at below O' F. Complete freezing occurred
within 8 hours- After 24 hours, the cartons were placed In 1.5~11
Pliofilm bags and packed in sealed corrugated master cartons. Fro-
zen samples were stored at below 0 F-

6.04 Evaluation methods and Resul ts:

Subjective testing involved the following methods: round fish rati"g
raw fillet rating, cooked fillet rating, and a constr rating o
Laboratory support was limited to proximate analyses and t& thiobar-
bituric acid  TBA! react ion-

A. Observations at Sea:

Th

periamntai work. it was observed that
th 1 t of I, and hold pens were inso lated.
sea natural factors and catch rates Prov'
fermat pre-handlin condi tions befo«P



6.02 Composition as Related to Storage
5.

3.

2.

2.
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~1st Tri ~2nd Tri

Length of Trip, Days

Av. Ambient Temp., 'F

1.0

50

46

Medium

Hrs. from Time Caught
until Processing

Trip No. l provided the best preservation conditions
before processing.

B. Raw Fish Ratings:

Ratings of all fish handled unfrozen in the round and of raw
fillets handled or prepared in connection wi th taste panel eval-
uations were recorded and examined in an effort to find relation-
ships between physical appearance, odor when raw, and the reac-
tions of taste panels to cooked samples. This data fai led to
establ'ish a correlation.

It was concluded that most of these observations applied to the
raw trout samples would not serve to predict consumer reaction
as long as the products rema ined In good to excel lent condit ion.

C. Cooked Fish Ratings:

 I! Conducted by laboratory taste panel:

Evaluations were conducted on samples taken from unfrozen
and frozen storage.

The results are interpreted as follows:

 a! This work was intended to measure the effect of condi-
tions at sea on storage properties. Observations at
sea showed that Trip 1 provided the most favorable
handl ing conditions, whi le Trip 2 was the least favor-
ab!e. In general, results of the storage tests were
related to what occurred at sea.

 b! Salt-icing had a definite effect on the shelf life of
unfrozen samples from Trips l and 3, The benefits
were not demonstrated with the frozen samples.

 c! Processed forms, i.e., round, headed 6 gutted, and
fillet, did not sh~ consistent differences in storage
life. This indicates that if there is rapid initial
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chilling and holding, a good shelf life can be ex-
pected from any processed form.

Perhaps the most noteworthy observation was the panel 's
inability to make a distinction between unfrozen and
frozen fillets.

�! Conducted by consumers:

Successful marketing depends on products which are highly
acceptab'le to consumers. Laboratory taste panels try to
predict such reactions, but the coaster has the last word.

Samples used in this experiment were as follows:

 a! Secured during Trip No. 1, iced, thea 5-oz. fillets
frozen, thawed when 34 days old.

 b! Secured during Trip No. 1, sait-iced, then 5-oz.
fillets frozen, thawed when 35 days old.

 c! +Fresh-Unfrozen, av. wt. fi'llets 5 oz.

 d! *Fresh-Unfrozen, av. wt. fillets = 8 to 12 oz.

The above samples, kept anonymous by geometric symbols, were
packed in trays, overwrapped with plastic film, and refriger-
ated at 34'F until distributed to families; "a" or "b" was
compared with either "c" or "d". Host of the samples were
prepared and cooked wi thin 24 hours.

Reactions to each of the four groups were rather simi lar,
the greatest difference being between "a" and "b". Nowever,
the frozen samples appear to have been received as well as
"c" and "d". Size of the fillets, as indicated by "c" and
"d", did not appear to have much effect on the results.

Purchased from retail outlet. Estimate fish about 3 days old.



7.0 PROCKSS I IIG F4}; IL !TIES:

The Horth garo! !na seafood industry consists of many independent operators
and mostly limits activities to basic forms of processing. It seems that
most compan!es can best be helped by discussing requirements in terms of
components I lkely to be needed. The handler of seafoods may assess his
present facl i!ties and find that he has much of what is required to con-
duct primary processing steps, i.e., scaling, dressing finfish, and head-
ing shr!mp. The building of an additional facil ity capable of complying
with Sections 5.0! and 5.02  " Good Manufactur}ng Practices" and "Guide-
'lines for Seafood Handling and Processing Plants" ! may then follow modu!ar
concepts, involv'ing shapes and sizes capable of achieving desired output
and permi t ting additions for future needs while minim!z}ng Initial invest-
ment.

7.01 Product Forms and Packa in

A. Superchill Pack:

Round, dressed, or filleted fish can be superchil'led and packed
I n strong corrugated paper cartons equipped with a waterproof
pl !of l lm bag liner into which an absorbent material has been
Inserted, The sealed cartons, tightly stacked, and kept in a
28 F atmosphere whi le in transi t, can be del ivered to customers
without employing ice, will have longer shelf 'life than ice-
packed finfish, and can be de'livered with greater payload. Th!s
method Is used effectively in delivering unfrozen poultry to re-
ta I 'I outlets.

B. I QF  Indi vi dua I ly Quick-frozen! Bulk Packs-

Finfish and shrimp, individually frozen by arranging on metal
trays or passing through a blast freezer by conveyor, are then
rap}d!y dipped in or sprayed with cold water to make an ice glaze.
The IQF products can then be packed in pl iofi!m bags and the bags
sealed and placed in master cartons for frozen storage. T!me of
exposure to the blast freezer should be kept at a minimum because
of dehydration or oxidative reactions.

C. Bulk Packs-'

Typ!ca! corrugated cartons involved in this packing method  I !lus-
t rated on page 63! measure 24" x 12" x 7" for the 25-pound size,
22" x 16" x ] !" for the 50-pound size, and 26" x 16" x 15" for the
I00-pound size. The 2$-pound "biddy box" is i llustrated on the
next page. The sides of thi s box have many openings to perm! t
free entry of cold air. A pl}of }1m bag, about 3 mils thick, is
used as a liner. Round or dressed fish are placed in the bag after
wh } ch the top I s f ol ded and he id i n pos i t ion by the closed carton.

!mportant to use pliof ilm of suffi c.ient thi ckness to reduce
mo!sture loss and entry of oxygen. The success of this method also
depends on how we}1 the bag is folded for complete sealing, I}'}p-
p»g in an adherent glaze before packi ng s,hould be considered,
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Other bulk systems for fresh or thawed product employ 10 or
20-pound capacity polyethylene boxes closed with a heat-seal
top film and packed in master cartons. The unwaxed fiberboard
master cartons are lined with rigid foam insulation panels and
contain a polyethylene bag liner to prevent leakage if icing
of the inner containers is desired, Icing is not necessary
with this method if proper refrigeration is available, however.
In addition to the system described here, a variety of poly-
ethylene or other plastic bu I k conta iners with plastic lid
closures is available to processors.

D. Unit Packs:  illustrated on page 63 !

A method employed in the Seafood Laboratory involves dipping
the product in gelatine glazing solution, draining, then plac-
ing on sheets of PVDC  polyvinylidine chloride! fl lm in "sar-
dine" or other convenient arrangement. The film is folded
over the product with edges over lapping and held together by
Its electrostatic properties. The units are then packed in
5-pound �1 1/2" x 6 1/4" x 2 3/4"! or 10-pound �3 1/2" x
9 1/4" x 2 1/2"! boxes which help mold the packages into uni-
form shapes. Upon leaving the blast freezer, the boxes are
placed in corrugated paper master cartons for holding in fro-
zen storage. The unit pack method enables convenient removal
of desired amounts from the boxes, the PVDC film then readily
separating from the frozen product,

E. Layer Packs:  i 1 lus t ra ted on page 65!

Boxes employed in layer packing must be strong enough to resist
sagging when loaded, must hold desi red weights whi le limiting
thickness to what can be frozen readily, and must have dimen-
sions which fit the master carton.

Round, dressed, or fi 'Ileted fish can be packed in these boxes
in layers separated by pl iofi lm, parchment, or waxed paper.
The problem is to achieve easy separation. A really satis-
factory layer pack would enable easy removal of components
and would be less expensive than producing IgF products,
whi le providing the important advantage of better she'If li fe.

F. Blocks:  illustrated on page 66 !

Hi 1 ler et a I.9 described the use of wooden frame molds of var-
ious sizes in which large sheets of plastic film were placed
before filling with round, dressed, or filleted finfish. The
p'Ias'tie was then folded over the contents to make an effective

after which pressing into shape and freezing were accom-
pl »hed by means of a plate freezer. A variety of products

Mi I ler, p. 46.
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7.0$ Product Forms and Packaging

F. Steps in Producing Fish Blocks

mold of required size. over mold.

l d wi th product.

d plastic over
product and press
product into mold
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was frozen into blocks of less than 2-inch thickness and
packed in master cartons. They conserved space in frozen stor-
age rooms and had excel lent shelf life. These blocks were also
convenient to handle in fish markets since the products sepa-
rated readily when left in ice overnight.

A simi lar b'!ock can be made by employing a reasonably strong
box  �" x l2" x 1 3/4"! over which is laid a large sheet of
plastic fi !m. The p!astic film is folded over contents, which
are then pressed into posit/on with the !id. The box can then
be placed on meta 1 she!ves butted against other boxes to help
support the sides, and frozen in a blast freezer.

G. Consumer Packs:

 l! Frozen Product:

Pouches prov ide a packaging method which can be undertaken
without much investment, offering an attractive way to dis-
play package contents which can be thawed easily by holding
the pouch under cold water. Pouches provide excellent
moisture and oxygen barriers for extended storage. This
is a good way to pack dressed or filleted fish  see page
65!, peeled and deveined shrimp, and other seafoods.

For rnaxirnum qua !it.y retention, vacuum packaging in heat-
shrink bags presents a highly favorable alternative. Such
a package may possibly contai n a foam or paperboard tray
or backing or may be contained in a paperboard exterior
box with graphics and recipe information. A viewing window
in such an exterior package would promote visibility of the
product within. in addition to protecting the product from
rancidity and freezer burn, the skin-tight packaging pre-
vents inner frost accumulation which detracts from the
appearance of the product.

A more cormnon!y encountered packaging method is block-
frozen, !QF, or layer-packed product simpiy placed within
a wax or plastic-coated paperboard conta iner. Such sea-
food is highly susceptible to freezer deterioration. in
no case should seafood be frozen in fi lm-wrapped trays of
the fresh meat case variety. These not on'iy fail to pro-
tect the product but project a poor qual ity image to the
consume r.

�! Fresh or Thawed Product.'

A common type of package for shellfish meats is the round
one-pound container with snap lid closure. These may have
viewing windows made of clear plastic at the side or top
with the rema inder of the package being either plastic or
wax-coated paperboard. Severa 1 sizes and shapes are avail-
able !n this type package.



Qecently, a semi-rigid plastic container with a heat-seal
film top has been introduced for packaging of seafoods.
Equipment i s designed for gas f lush ing  carbon dioxi de or
ni trogen! of the package interior, i f des i red, to extend

shel f 1 i fe of the product. The package i s formed on-
1'Ine from roll-stock and may be molded to any shape. The
normal capacity of such packages, ranges from 1 to 3 pounds
of product. The packages have good consumer appeal, are
leak-proof and odor-proof, and may be conveniently packed
in master cardboard containers for shipping,

Film-overwrapped shallow trays of paperboard, plastic, or
plastic foam, such as are used for packaging meat and pou'i-
try, have been widely adopted for seafood as well. These
trays can leak, however, if not carefully sealed and are
somewhat fragile for prepackaging at the processor's plant
unless a sturdy master carton is used for shi pping.

Vacuum bags and films, usually i n conj unction with a shal-
low tray as described above, provide a tighter seal and a
skin-tight, attractive package. Elimination of air from
the package provides protection aga inst rancidity and, to
a lesser degree, microbial growth. Rancidity is a prime
factor in the spoilage of thawed seafoods. At present,
barrier films which sea 1 out all oxygen have not been ful'ly
evaluated for safety wi th unfrozen product i n terms of the
remote possibility that the anaerobic  no oxygen! package
might promote the growth of Clostri dium botulinum. This
organism will grow only at temperatures aabove 3' in the
absence of oxygen and produces a deadly toxin. Tests are
currently underway to fully assess if vacuum packaging
presents a danger in this respect. Vacuum bags are avail-
able which permit some oxygen to enter the package; these
reportedly prevent odor buildup in the package, whrch may
be detected initially by a consumer upon opening the pack-
age. However, a phosphate dip prior to packaging reported-
ly minimizes this problem. Vacuum-type bags may be used
in conjunction with gas flushing to achieve longer shelf
life. The bag may be used as part of the master carton to
provide a protective atmosphere around the aerobica lly
 air-containing, air permeable! packed consumer-sized pack-
ages within the carton during the period of shipping.

A. F 1 ow Pattern:

F'low diagrams on the next two pages indicate prrmary and second-
ary handling and pro  essrng of frnfish and shrimp, accomplished
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After examination of the product forms, the plan to produce them
shou ld start with �! preparing a flow diagram outlining the opera-
tion from unloading to shipment, and �! estimating some equipme~t,
space, capacity, costs, and labor requirements.
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in two separate buildings or areas. The primary steps can be
conducted in many existing handling facilities while the sec-
ondary ones require more careful hand'ling in a better environ-
ment.

Raw Material Handlin Buildin or Area:  page 69!

One should consider accompl ishing initial processing steps where
the raw material is unloaded, not only because of proximity, but
because bacterial levels are harder to control during these
stages. Scaling, heading, and gutting of finfish, or shrimp
heading, are steps which release large numbers of bacteria.
Consequently, there must be separation from activities involving
prepa rat i on of sea foods for i ced sh i pments. The need for con-
trol i ing bacterial loads becomes even more rigid when the raw
materials enter secondary stages of processing.

Processin Buildin or Area:  page 7~!

 I ! Finf ish:

 a! Trirrwning, Cleaning, Fi1 leting, Steaking:

These steps must be designed to eliminate defects,
off-color body parts, and extraneous materials not
acreptable in an edible product. Products must be
cut correctly and uniformly.

 b! Wash ing:

Washing, by passing through water or by using strong
sprays, should be accompl ished rapidly to minimize
changing of moisture content, removing of flavors,
and leaching out of nutrients.

The NCSU Seafood Lab has recently examined the avail-
ab/e literature on ~ashing of fish as it may relate to
qual ity, shelf life, equiprrrent used, and general sani-
tat ion. It had become evident that fishery technoio-
gists have at times emphasized radiation, chemical,
nricrobial, and antibiotic treatments to control spoilage
in fishery products. More often it appears that the
basics of hand'I ing, washing, and general sanitation
procedures have been overlooked.+

 c! G 1az ing:

Glazing, employing a one-step dip or spray, is a logical

For further references on the washing of fish, see NCSU Seafood Lab publicat-
ionn, "The Washing of Fish: A Literature Asses.sment," Ramey, Taylor, Thomas,
Dept. of Food Science, N. C. State University, UNC Sea Grant Col lege Publ ica-
tion No. UNC-SG-79-07. Study funded by National Fisheries Institute.
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and needed part of preparing the product. for
packag Ing.

 d! Product Forms:

lhese appear in the f'low pattern shown on page 7o
and are discussed in Section 7 Ol

 e! Mechanization:

Conveyors and machines can be introduced to improve
the efficiency of operations that rely on hand labor.
However, if previous experience with processing is
lacking, the basis for relying on manua i operations
is that investment is minimized and mistakes avoided.
Mechanization can then be planned carefully as part
of future improvements supported by earnings.

�! Shrimp:

 a! Peeling and Deveining:

Peeling and deveining equipment shou ld be considered
to extend plant capabi lities. In this instance it is
difficult to find justification for hand operations.

 b! Product Forms:

These appear in the flow pattern shown on page 70
and are discussed in Section 7.01.

B. Component Parts:

The following list shows some basic units, space requirements,
capacities, and costs which may be involved:

UNIT SPACE RQD.

3 I x 3 I

3' x 12'

CAPAC I TY COST

Bandsaw, Heading l, 000 1 bs/hr

6,000 ibs/hr

$996

45,OQGGrader, Shrimp
 Stainless Contact Surface!

12,073

1,61O

750

I75

Refrigeration, Ice Machine
and Flake Ice Storage

1 l ' 7"xi I '7 "x l Q' 6"
�408 cu. f t. !

22,QGO

- 72

Machine, Glazing, Stainless

Packaging, Seal G Shrink

Packaging, Table Top Sealer

Packaging, Table Top Wrapper

3' x 1Q'

3' x8'

2' x 2'

2' x 3'

+1,000 1 bs/hr

300 1 bs/hr

120 1 bs/hr

200 lbs/hr

4 tons/day



SPACE RITII, CAPACITY COST

refrigeration, Cold Storage
�8' or 34' F!

li'7"x3p'9"xlpE6"
�739 cu.ft.!

680 boxes
 Storage!

17,5pp

Ile f r i gera t i on, B 'I as t Freeze r
 -30' to -40 F!

ll'7"xl5'5"xlp 6
�875 cu.ft.!

5 ppp I bs/day 32,500

lief r I ge rat ion, Frozen Storage
 -15 F!

21'2"x30'9"xlp'6"
�832 cu.ft.!

i 90,000 lbs
 Storage!

39,5pp

I3,450

1,000 lbs
Illa x, ca pac j ty

500

Scale, Spring 3' x 3' l50 lbs

max ca pac I ty
570

4' x 16' � units!Tab I e, Cut t i ng, St a i n 1 e s s
 shown on pages 74 6, 75!

650 Ibs/hr 1,847

4' x I6' � units! 650 lbs/hrTable, Cutting, Wood
 shown on page 76!

Table, Pack ing, 5 ta i nl es s 444

Table, Shrimp Heading,
Stainless

1,600

Table, Shrimp Heading,
Wood

4' x 16' 500500 Ibs/hr

5,000 to 10,000 4,lpp
Ibs/hr

Table, Sorting w/ conveyors 5' x 20'

5,ppp Ibs/hrTank, Mash  De-icing! 4' x8'

5,ppp lbs/ht
 Built
locally!

Unloader, Hoist and Bucket 4' x 4'

Not
available

5,000 lbs/hrIInloader, Deck Conveyor 2' x 20'

tems

expensive than the commercial prices mentioned abov~-
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Sealer, Electric, Hand

Sealer, Electric, Simor

Scale, Plat form

x 1'

3' x 10'

3 x 3

4' x 8'

4' x 16'

300 lbs/hr

5,000 Ibs/hr

650 lbs/hr

500 lbs/hr

4pp
 Built
loca I ly!

2,800
 Built
] oca 1 I y!
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25-lb. freezer carton
50-lb. freezer carton

IOO-lb. freezer carton
100-lb. wooden box

= 1.2

2.3
= 3.6
= 4.1

cubic feet
cubic feet
cubic feet
cubic feet

C. Labor Requirements:

 I! Unit Operations:

 a! Unloading Boats - Operating hoist and bucket requires
5 people. The deck conveyor el imlnates 1 person.
Washing and Removing Ice � Keeping this tank and con-
veyor combination in operation requires I person.
Sorting � People required depends on size and variety
of spec ies, but 10 to 20 people are usually involved
in operating a 20-foot sorting belt.
Weighing - A platform scale can be operated by I per-
son, but a spring scale may require 2 people because
of additional lifting.
Seal ing � A large machine can be operated by I person.
Heading - A bandsaw speeds up subsequent dressing
operations. This equipment can be operated by I
person.

Packing - Placing dressed fish, fillets, and steaks
in containers requires about half as many people as
are required for cutting.

 b!

 c!

 d!

 e!
 f!

 g!

�! Cutting:

the plant is based mostly on hand labor, estimates of
labor requi rements must start with cutters required, then
the number of persons needed to keep the process in motion
must be determined. I t is estimated that experienced
cutters can fillet 60 pounds small-sized, 80 pounds medium-
sized. and l00 pounds large-sized whole flounder per hour
to produce 6-8 ounce, 8-10 ounce, and 10-12 ounce fillets,
respectively. Similar figures apply to 6-8 ounce, 8-10
ounce, and 10-12 ounce whole dressed flounder.

trout �00 to 250 count! can be headed and gutted by
an experienced cutter at a rate of 80 pounds of round
trout per hour. Mechanical removal of heads may double
this rate. It is estimated that larger whole trout �00
count! can be handled at a rate of 75 to 80 pounds per
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I t sho uld be noted that wooden tabl
completely sealed w.ith varnish or h g y made andn a es must be ti htl

Since wood is not usually reconmnended, itnis or other non-toxic coatining.
1 of th g I tu a ory agencies if it is used.

ga I cu1 at ing the amount refrigerated
2/3 of bic capacity blera e rooms will hold is b

carton volumes help estimat h ld' y as usa e space. The f
e o ing capacity:

O'I lowing



hour, while this figure may exceed IOD pounds per hour
i f head s a re meehan i ca 1 1 y removed .

7-03

The prototype plant shown on page 81 is an example of a tentative
layout which enables estimating prel iminary costs. This building
should be able to handle over 1,000,000 pounds per year of finfish,
or a product mix consisting of finfish, shrimp, and other species.

A. Bas i c Construct i on Requirements:

APPROX. COST, 1980 PRICES
BLOCK BU ILD ING RE A ME L BUILDINGBU ILO I'NG AND ACCESSOIL I ES

Contractor's estimated
cost = $23/sq.ft.

Total cost for 30'x60'
bldg. = $41,400

Es t ima ted cost P
$10/sq. f t. = $18,0005,274

I nc luded in
sq. f t . est i ma te

Insula t ion

Air Conditioning 6 Ifeat
� l/2 ton unit!

10,00010,000

554647Framing - For interior walls
and partitions

N/A
Rafters

N/APlywood Sheathing
I/2" thick  C-D Grade!
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Concrete foundat ion, floor
drains, water 6 sewage lines,
water valves jt heater, walls,
and labor

1,000

 insulating block a
6" roll fiberglass

above cei ling!

  r nc iud i ng 4 "x8 "xl 6"
block, mortar, sand,

and labor!

1,085

 pre-cut s, nail trusses!

 inc luding 2"x4" studs;
top 5 bottom plates for
walls; I "x4" strips for

support of side wa 1 ls!



BUILDING AND ACCESSORIES

$ N/A$ 564Shi n g les

1,800

 dropped cei ling!

In-Place Wa I 'I Panel s

w/ dropped ceiling
4,150

 fini shed walls s cei I ing!

Doors - 5 �'x6'8"!

2  8'x8' overhead! 400

143

400

Bathroom Fixtures 0 Sinks 1,500 1,500

2,600 2,600

Paint - Interior 520

 primer E FDA-approved
epoxy finish!

N/A

420Paint - Exterior
N/A

14,915Labor; builder's overhead,
insurance, and profit 7.579

$41,400 $ 45,526Estimated Cost

B. Special Building Requirements:

� ! Building Site:

Suitable land
well-drained,
pollution via
The land must
accessible to

�! Founda t i on:

Construction should be adequate for present and future loads
and should be planned in advance for additions to building.
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'Wiring �00 amp 3-phase!
Including motor 6 lighting
circuits w/ conduits

APPROX. COST 1980 PRICES
BLOCK BUILDING PREFAB METAL BUILDING

with good water supply, above flood level,
away from neighbors who might contribute
air, water, odors, insects, and rodents.
be adequate for effluent handling or
c i ty sewers.



� ! F l oor s:

Floors shou'ld be smooth, non-skid, and resi stant to move-
ment of heavy loads, sloped 1/4 inch per foot for easy
washdown, equipped wi th strategically located drains a
minimum of 4 inches in diameter. Floors in low tempera-
ture rooms are a separate and distinct problem,

�! Wall~:

Wai ls should be surfaced with impervious material, smooth,
and completely washable. The curbing should be waterproof
and well-sealed to the walls. One should consider insulat-
ing the processing areas.

�! Doors and Windows:

Doorways through which products move should be a minimum
of 5 feet wide and shou!d provide screens or fly chase
fans. Windows should be screened and tightly sealed into
the walls with ledges having a 45' s'lope for easy washing.

Doors of toilet and dressing rooms should be solid, self-
closing, and should completely f i 1 l openings.

�! Electrical and Lighting Suggestions:

Consider instal ling two separate l ines for 3-phase, plus a
single-phase circuit, the latter for lighting. Heavy-duty
motors should be balanced on the two 3-phase circuits for
optimum economy. Electrical wi ring should be overhead,
above the ceiling, the 3-phase wiring in thick wal i conduit
and the single-phase di stri buted to strategic locations i n
thin wall conduit. lighting fixtures should be vapor-proof
and equipped with shields of non-shattering material,

�! Water Supply and Plumbing:

There must be adequate potable water supply, certified by
proper authorities. Ample hot water is needed, and there
should be sanitary drinking fountains. Discharge of various
effluents should be into approved systems with toilet lines
separate from processing lines and without cross-connections.
There should be at least one wash basin for each twenty-five
employees and one stool for each fifteen persons of each sex.
Toilet rooms should have outside ventilation.
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C. Tota 1 Financial Requirement:

In calculating financial requirement for overall new process-
ing facilities, it should be considered that working capita 1
is a necessary component of the Investment. This would include
such expenditures as insurance, property taxes, payroll, and
cost of improvements. Hany times, new and/or expanded opera-
tions are severely restri cted by not having available lines of
credit and/or sufficient funds to adequately manage and main-
tain their operation.

7. O4 Sefore getting into the actual steps of figuring if finfish pro-
cessing pays, some recent trends in fish consumption and landings
should be reviewed. The trends hold some interest ing implications.

Per capita consumption of seafood products i n the U . S .  total nunr-
ber of pounds of seafood products consumed in one year divided by
the total population! has increased to I3.3 pounds, reported for
1979. 1D During the period 1 968 through 1973, average per capita
consumption was 11.7 pounds. In 1976, this figure was established at
13 pounds.ll Seafood consumption has been slowly increasing for
the last decade and shows promise to continue its upward trend.
This is due, at least partly, to high meat prices.

MIth relatively stable cormrrercial landings of edible fishery prod-
ucts, rising imports might be thought of  In general! as one result
of increasing demand for fishery products. Another factor which
has become increasingly important, given recent consumer concern
with nutrition, is the low fat content of fish--and most of the fat
is polyunsaturated.

In general, fish consumption does not tend to respond to income
changes as rapidly as some of the other major protein sources, such
as beef. The quantity of fish consumed may, however, respond more
significantly to changes in pri ces of other prote in sources, espe-
cially in less active inland markets. This point is conjecture
since little research has been undertaken along these lines, but
if this is the case, then fish consumption will in part depend on
future meat and poultry prices.

Future fi sh consumpti on should cont inue to increase, though perhaps
slowly. An important factor in the industry's growth has been, and
will continue to be the effect of ri sing costs, particularly fuel,
on the fisherman, and from the demand side, the effects of rising

IG F»heries of ihe United States, 1979," Current Fisheries Statistics No.
8DOO, iiational Marine Fisheries Service, 1980, p. 76-

11 "Export s Domestic Market Opportunities for Underuti I ized Fish l Shel ifish,
Study Report," National Narlne Fisheries Service, 1978, p. 19> ~
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fuel prices on the tourist traffic. if tourist traffic is signifi-
cantly reduced, the industry may need to explore expanded inland
marketing with less reliance on the traditional local markets.
Such shifts in marketing could also dictate alterations in product
forms.

Turning to the North Carolina fishery, National Marine Fisheries
Service statistics indicated an estimated industry employment of
2,870 full-time and 1,443 part-time corwnercial fishermen in 1979.
Receipts of these fishermen were just under 59 million dol'lars for
almost 390.5 million pounds landed. Of these receipts, shrimp
were the single most valuable specie with a value of 9.7 million
dol la rs.

Chart 1 i llustrates landings poundage and value for North Carolina
from 1965 to 1979.12  See page 84! Although the chart does not
indicate the landings of individual species, menhaden accounted for
a large percentage of the increase in landings for l978-79. Also
noteworthy is that croaker landings have steadily increased from
10 million pounds in 1974 to over 20 million pounds in l979. Land-
ings of other species suitable for processing have also increased.

As fresh markets become more saturated with increasing landings of
processibie finfish, the natural reaction of the industry is to
look increasingly at the potential for processing. Larger quanti-
ties of fi sh moving into process ing would tend to reduce the fluc-
tuations that occur in price, which shou'ld a'iso aid the fishermen.
However, an important question which we have addressed and will
continue to work on is th'is: Are the peak harvesting seasons of
processible finfish  those with an established market for the pro-
cessed product! long enough, together with sufficient landings, to
pay the investor to process? Since some processing is now being
done, the extension of this question is, given our landings and
season lengths, what size plant will return the highest yield on
the dollars invested? More pressing business management problems
for those in industry who are considering a processing line ol
facility probably revolve around the question, "Mill it pay?" The
following discussion sets forth issues that should be incorporated
into decision-making regarding this question.

The figures that follow are tentative and may be outdated, hence
the cost of a particular item or the absolute amount of dollar
returns may not be accurate. The point of this discussion is the
technique involved in arriving at projected returns and not the
figures themselves.

Suppose you are considering investing in a processing p'iant or a
processing line within your existing plant. You may have a hunch
that it will pay, but how much will it pay? Mhat would be your
decision if the projected rate of return on your investment were

12 Based on National Marine Fisheries Service, Preliminary Landing data.
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17 percent7 What if it were 3 percent7 Mou'}d your banker view
these differently7

As an example, consider a hypothetical plant that is capable of
processing 750,000 to 1,000,000 pounds of fish per year, depending
on the number of days it operates. A point worth noting here is
that the more days per year of anticipated operation, the more of
one of the fol lowing wil l be necessary to earn the greatest return
on investment. First, larger freezer space might be necessary in
order to buy and store more fish during peak harvesting. Second,
more purchases of out-of-state fish during local off-season might
be necessary. A third is to simply purchase the fish locally and
process as long as the supply lasts. Some combination of these
al ternatives may be feasible, but each leeds to a different input
price which should be accounted for in the computations.

Assume that flounder, grey trout, and croaker will be handled with
the output mix of:

Flounder � 54 percent
Trout - 36 percent
Croaker - 10 percent

Assume further that the type of processing is the fol 'lowing, with
the respective yields:

Flounder - 55 percent - Fillet
Trout - 51 percent - Fillet
Croaker - 50 percent - Headed 8 Gutted

These yields di rect'ly affect costs and revenues. For example, the
higher these yields, the lower the purchases of raw material neces-
sary to achieve a given output, hence the lower the costs.

An additional important figure entering the projections is labor
productiveness related to various species and product forms. Those
shown below were used to compute net revenue.

Labor Productivities Used to Compute
Net Revenue

 in pounds per day!
Fi 'i l et

Z80Flounder

Trout

C roaker 800
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The productivity figures, like the yield percentages, are crucial
to net revenue project ions. These in essence determine the number
of cutters needed to produce a given quantity per day  month, etc.!,
hence also have a large impact on net revenue.



IIow these are used in projecting net revenue for a hypothetical
plant is as follows: First, using output mix percentages and a
target level of output desired, compute the number of cutters
needed to achieve the desired output for each specie. Then,
output per day divided by the above productivity figures  on a
per day basis! yields the number of cutters necessary. That is,

Output per day
Number of cutters- Productivi ty

One could work the other way as well: given the number of cutters
and the productivity figures, output per day is easi ly computed by
simply multiplying the two,

Revenue per day by specie is then computed by multiplying expected
price of the product by pounds per day produced for each specie
and adding.

To compute the daily raw material needed  and its cost!, the follow-
ing computations are required:

Output poundage
Input poundage� Percent yield

for each specie. Then, the multiplication

input Poundage x Input Prices = input Raw Material Cost

gives the cost for each specie. Add these for total raw material
cost. One can easily see why it is crucial to employ an accurate
yield figure in the above computations.

Without going into a great deal of detail, the next step is to
list the various plant and equipment items. These are used to
compute annual costs  those that are incurred regard less of the
number of days the plant operates! . This publication lists many
examples of these. Plant components are listed in modular form to
allow for different systems. From this listing a depreciation
schedule can be set up on plant and equipment components . These
can be totaled for a yearly deprec iati on charge. Additionally,
property taxes, insurance, and expected maintenance charges should
be included in the annual cost. Economists also consider a further
item as an annual cost--the interest on the investment  not neces-
sarily the mortgage interest!. The reason for this charge is that
once the capital is invested, there is a foregoing of some interest
return on those funds, hence it represents an additiona I cost.
Total all these for yearly costs.

Operating expenses should be projected also. Labor charges, utili-
ties, sales fees, raw material costs, and foregone interest charges
on working capital are examples of the major annual charges. If
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possible, these should be computed on or converted to an hourly
or daily basis.

By computing costs on an hourly basis, one can ascertain the
effects of varying days of plant operation on net revenue. It is
impossible to predict the exact length of the harvesting season
for a given specie, so it is even more important to gain some
understanding of the impact of varying days of operation on net
revenue before committing capital to processing.

Likewise, since it is difficult to project prices paid for raw
material, they can be varied in the projections. Net revenue,
which can be computed for different input prices and different
days of operation, is highly responsive to changes in raw materia 1
prices, number of days of operation, and input pri ces. Both reve-
nue and costs fall as operating days are reduced, but revenue falls
faster. This resu'its from the fixed yearly costs being spread over
a smaller quantity of product.

To summarize, these types of computations are valuable management
aids. tf one is considering investing in finfish processi ng, he
should learn all he can about the expected costs and returns.

7.05 Investment Anal sis:

Owners and managers of seafood handling firms are often faced with
decisions of whether to add to the firm's capacity, install cost
saving devices, or add a line to the firm's output  for example,
adding a fiileting line!. A conlnon theme to these and similar
decisions is an addition to the firm's durable assets  those gen-
erally expected to be used for more than one year!. Specific ex-
amples of such investments would include the purchase of a truck,
the installation of a freezer, or perhaps adding a conveyor system.
How do you evaluate whether an investment is worthwhile? Or if you
are considering several investments and you cannot undertake all of
them, which do you choose? The brief discussion that follows will
introduce some techniques that are helpful in evaluating such deci-
sions.

A. Partial Budgeting:

Some investment decisions do not involve the entire business;
i.e., the decision does not significantly affect product flow
or cash flow in the rest of the firm. Examples of the types
of investment for which partial budgeting analysis is appro-
priate are the purchase of a machine or adding a new product
or service. The relevant question to ask is, what are the
additional costs and additional revenue resulting only from
this particular investment likely to be? Another way of ask-
ing this question is, how much net revenue wil 1 this invest-
ment contribute?



Partia'I budget ing is an appropriate tool for thi s type of
analysis. In a nutshel 1, it simply compares the added costs
and added revenues expected from making the investment. Keep
in mind, though, that addi t ional costs incurred include any
income lost as a result of the change, and additional revenues
include any savings in cost. To avoid confusion, it is worth-
whi le to simp'ly list the cost and revenue changes anticipated.
An example wi 'l l help illustrate the partial budgeting tech-
nique. Suppose you retail fish and you are thinking of con-
verting one of your fresh fish lines to a frozen line. Will
this be a profitable change?  Note: The numbers chosen to
i' ll ustrate the technique may not be accurate but are used to
illustrate how the ana}ysis is done.! What we want to do is
list all conceivable additional costs and additional revenue,
then look at the difference between them.

Additional Annual  or Seasonal! Revenue

Net Income  gross income less cost of
goods sold! from new frozen 1 ine
�,000 Ibs. Q avg. mark-up of $.49/lb.! $2,450

Reduced costs:

Reduced ice purchases
Reduced spoilage
Reduced labor

s 50
250
150 450

Total add i t i ona I revenue $2,900

Additional Annual  or Seasonal! Costs

New display freezer
Depreciation
Electricity
Interest  on inventory!

$350
150
100 600

Reduced profits from existing fresh fish line

Total additional costs

1,800

$2,400

+ $500Net change in income

In this example, the partial budget shows an increase in annual
prof its of $500 if the frozen line is added. To quickly review
the example, our best estimate of the Income from sale of fro-
zen fish 'less the cost of the raw material  already frozen! is
$2,450. To this we add estimated cost reductions in handling
fresh fish  labor!, from using less ice, and from incurring



less spoflage than in the fresh fish line. Additional costs
are those expected as a result of changing lines and exceeding
costs already incurred. For example, the electricity charge is
the additional charge estimated as a result of larger power re-
quirements of the freezer display compared to cold storage df s-
play. Similarly, ff there is longer holding of frozen fish,
higher interest costs of inventory are incurred. The loss in
profits from the fresh fish line to be replaced is estimated to
be $1,800. Hence, based on the net change in profit of $500
annual ly, one might wel 1 choose to change I ines.

There are several advantages and disadvantages of the partial
budgeti ng analysis. Important advantages are that the technique
is quick, it can be done for several alternatives, and it does
not. require use of all costs and revenues in the business. Im-
portant disadvantages are that it may be difficult to isolate
the effects on costs and/or revenues of the business, it does
not reflect the effects of the proposed change on the firm's
financial position, and it does not account for the time value
of money, which will be discussed shortly.

As pointed out earlier, the partial budgeting technique is in-
appropriate if a significant part of the firm is to be affected
by an investment. Attention is now turned to a method appro-
priate for evaluating major investments and for comparing alter-
native investments.

8. Capital Budgeting:

The essence of an investment decision is whether or not it is
profitable to acquire durable assets that yield a flow of reve-
nue aver time. What is the rate of return on an investment
that produces income over time? Which investment yields the
greatest return if more than one are being considered?

Central to the analysis is the idea that money has a time value.
This is because there are many alternatives for investing money
and earning a return--a rate of interest. A major cost of an
investment is the opportunity cost of tying up funds in a par-
ticufar endeavor. That opportunity cost is what cou'Id have been
earned by the funds in the next best alternative. Host of us
would rather have $I now than $l a year from now That is be-
cause we coufd invest that $1 today and have more than $f a year
later. How much more depends on our risk preferences and going
rates of interest.

Before analyzing an investment decision, it is helpful to under-
stand compounding and discounting. Compounding is simply a pro-
cedure for determining future values. The future value of some
current sum of money is given by

V ~P � ~ f!N



where V = future value

pr i nc i pa I in ves ted
0

= interest rate per period  months, years, etc !

N = number of periods

For example~ $100 invested at IG percent per year for 4 years
uld g ivy us a future value of:

V4 = $100 � + .10!4

= $100  ] . 464!

= $146.40

Giscounting is simply a procedure for determining the current,
or present, value of a sum of money to be received at some
future elate. The present value of some future amount is:

�  !
N -N

�+ i!

where Vo present value

P = future value to be realized
N

interest rate per period

~ number of per i ods

-I{
Present v~ Tue factors, � + i!, are shown in the table on
page 94. As an example, suppose you are to receive $500 two
years from now. What is the present value of that amount if
the interest rate is 12 percent7 To solve, substi tute the
values into the above equation, or:

<o $500  I + 12!

= $500   797!

= $398.60

If we t'ai ek about present value, we are really asking what
amount woe!d we need to invest today at the stated interest
rate to yield that expected future value. In this example,
the present v»ue of $500 two years from now is $398.60, be-
cause we ~ould invest that amount at 12 percent and have $500
in two years'' i ~ e., the values are equivalent when we adjust
for potent i al interest earnings. We wi1 1 use this present
value concept shortly in analyzing future income flows.
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Suppose we are considering two al ternati ve investments of equal
amounts, say $10,000, and we want to know whi ch to choose.
Suppose the net cash flow  revenues less costs actually paid!
looks 'I ike the fol lowing over time:

Net Cash Flow
~Pro'ect A ~Pro'ect B
-$10,000 -$'i0,000

Year

0  per iod of investment!
I,QOO

2,000

5,000

4,000

3,000 3,000

1,000 4,000

0 5,000

0 6,000

In this example, year 0 is the year at which the investment
is to be made, with the expected cash flows generated in years
1-6 under the two alternatives. Which would you choose? One
se'lection criterion that is sometimes used is the payback
period, the length of time required for an investment to pay
Itself out. Using thi s criterion, we simply sum up net cash
inflow until it equals the initial outlay. The length of time
this requires is the payback period. For the projects above,
the payback period is 2 1/3 years for A, 4 years for B. Hence,
using this criterion, we wou'ld select project A. One problem
wi th this technique is that i t ignores the time value of money.
It al so ignores cash flows beyond the payback period itsel f;
hence, it is biased against longer-term investments. We mention
it only because it is often used, yet it is not very satisfactory.

A more thorough technique is the net benefit-cost ratio. Using
this technique, we compute present values of the net cash flows
and then form a ratio of the present value of benefits to costs,
where costs represent the initial outlay. Using the same exam-
ples above and our present value formula  see the table on page
94 for present value factors!, the computations are as follows:

Value of
Flow

B

�!

present
Cash

A
Present Value
Factor ra 120

�!
Year

�!

I

�!

$893

1,594

2,136

2,544

2,835

$4,465

3,188

2,136

636

0

.893

-797

.712

.636

.567

-507 3,O426,000 0

Sum of present values $10,425 $13,044

Net Cash
A

�!

$5,000

4,000

3,000

1,000

F 1 ow
8

�!

$1,000

2,000

3,000

4,000

5, 000





computed present values; hence, the rate should be selected
with care to reflect as accurately as possible your opportunity
cost of funds.

The flows shown in the simple examples above are assumed to be
pre-tax flows. One might choose to compute present values and
analyze the benefit-cost ratio based on after-tax flows. in
this event, depreciation, even though it is not a cash outflow,
is used as a cost since it is tax deductible and affects taxes
paid. The procedure for doing an after-tax analysis is as
f ol 1 ows:

l! Estimate the total investment  including i nsta llation
costs, etc.! for year 0.

2! Est i mate annua 1 revenues.

3! Est imate cost, or cash outflows, including depreciation.

4! Estimate taxable income  revenues less costs!.

5! Sased on your tax bracket, estimate taxes on the addi-
tiona! revenue from the project. Also estimate invest-
ment tax credit, if eligible, and subtract from taxes.

6! Compute net cash outflow for the analysis by adding
cost outf lows  but in thi s step, do not add deprecia-
tion! plus taxes that would be paid  net of tax credit!.

At this point, you have the revenue and cost cash flows neces-
sary for an after-tax analysis. The procedure then fol lows the
above example, i.e., compute present values of the flows, sum
them over the expected project life, and form the benef it-cost
ratio. fn selecting the discount rate, or present value factor,
however, it should also represent an after-tax rate. I f your
before-tax rate is, for example, 15 percent, and your marginal
tax rate  the rate applying to additional earnings! is 30 per-
cent, then the after-tax discount rate is

After-tax discount rate Before-tax rate � - tax rate!,

or, using our example,

After-tax discount rate = . 15  l - .3!

.105,

or 10.5 percent. It is this rate that we would use to find
the present value factors in the table on the next page.
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8. 0 HARKET I NG:

Frey13 describes marketing as "an organized system of business activities
that makes possible the Flow of goods through productive stages to ul ti-
mate consumption," and that it "strives to match production and consump-
tion by representing the producer to the consumer, and the consumer to
the producer." Such statements make it apparent that the processor must
completely assess the needs and requirements of consumers in each area
in order to satisfy a I 1 requi rements involved in building a market for
his products.

Two key factors involved in attaining product acceptance are high quality
and ability to supply what consumers really like. Quality can be lost if
any one of the uni t operat ions from sea to consumer i s incorrectly carried
out. Even slight chemical and physical changes in the raw materials can
result in adverse effects on flavor, odor, and texture. It seems certain
that some consumers react adversely to such changes, the most likely ef-
fect being to avoid the product on other occasions.

'ln preparing to sell a new product, one should avoid relying on individual
judgment in designing it for the market. Food and taste preferences will
vary according to geographic areas, ethnic backgrounds, and financial
status, and many other considerations determine demand for certain sea-
foods, the forms in which they are offered, and the preservation methods
employed. The following items are stated as a means of providing some
indication of the more important points to be kept in mind.

8.D1 Considerations:

A. Quality:

It must be accepted as the ground rule of processing that
seafood when brought ashore and throughout subsequent steps
must be kept in prime fresh condition. Anything less is not
acceptable in achieving a stable market.

B. Supply:

This publication presents statistical summaries to assist in
determining a product mix likely to be available to plants at
various seasons. Gaps in supply can be reduced by frozen
storage. Alternate sources must also be considered as dic-
tated by transportation costs and ex-vessel prices in other
localities. Developing markets for fess-used species will help
the supply situation, e.g., try to develop a market for bluefish.

C. "Frozen":

Evidence reported in this publication supports observations

13 ~lharketin Handbook, Albert Wesley Frey, editor, The Ronald Press to.,
New York, ~9t95, Sections 1-2.



made in a  Carteret County! study that consumers cannot dis-
tinguish between fresh and frozen finfish. These findings
do not necessari ly conf'I Ict with other studies which indicate
changes caused by freezing. It simply means that if prime
quality seafoods are correctly handled, protected from dehy-
dration and oxidation, and frozen under reasonably good condi-
tions, the reduction in quality, i.e., textural changes, is
not detected by most consumers.

inspection:

The U. S. Dept. of Commerce Nationa I Marine Fisheries Service
voluntary inspection program resulted from the need to estab-
lish standards of quality for fishery products. Consumers
want assurance that products are of acceptable quality and the
processor wants the consumer to have confidence in seafood
products. The Packed Under Federal Inspection seal on the
product package indicates that the product meets USDC standards,
whi Ie the Grade A Shield marks the highest quality in fishery
products. Certifications placed on inspected products undoubt-
edly help sei 1 products.

Se I I i ng:E.

AI I possibi 1 i ties cannot be covered here, but two Important
considerations become evident. First, the unique nature of
the North Caro!ina fishery, in its variety of delicious
species, must be promoted, not simply equated with what comes
from distant fisheries. Second, since retailing and institu-
tional sales often depend interchangeably on fresh and frozen
supplies, there must be wel I-documented support of the concept
that both forms are equally good.

Preferences:

looking for potential markets, the seller must not permit
his personal bias to cloud his judgment. The reacti ons of
retailers and consumers to specific species and to selling
fresh or frozen product forms are documented in detail by
Sanchez and Konopal4 and Konopa19. Selling requires exper-
tise and knowledge of geographic differences in product accept-
abi 1 ity.
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G. Forms and Packaging:

The product's perishability and freshness quality determine the
role the packaging system must play in maintaining a proper
temperature to insure good storage life. Thus the most modern
methods of packaging to extend shelf life are useful only when
clean, high qual ity seafood is initially packaged. Careful
consideration should be given to determine what packaging fea-
tures would accentuate the product's attractiveness and high
qual ity and protect the seafood from physical abuse. Addition-
ally, the processor's need to inventory product, especially
during times of glut supply and low prices, is a consideration,
as are the distance to the market and the expected time re-
quiredd to sell and use the product.

H. Health;

Sasic information, available through National Marine Fisheries
Service and other agencies, supports the use of seafoods in
maintaining health, and in geriatric, low-cholesterol, and
reducing diets. Simple brochures relating these facts to
North Caro'lina species will help build markets.

I. Economies:

In these days of high-priced animal proteins, seafoods can offer
savings which should be explained in the promotion and marketing
of seafood products.

8.o2 Much of the recent interest in exporting seafoods is due to the
marketability of certain species in foreign countries. Squid, eel,
and dogfish are examples of species that have little or no value to
the fisherman, are abundant in local waters, and are in demand in
certain countries. Once a market is located, the product must fit
that market's specifications. Many of the "underutilized species"
need to be handled in specific ways. The potential buyers usually
specify how the product should be handled, processed, and packaged.
Squid, for instance, must be chilled and packaged rapidly and fro-
zen within 0 hours of harvest. Although strict quality control
must be met, many fishermen and exporters are finding it profitable
to market products abroad.

8.03 State Marketin Pro ram:

At present there is no state marketing or promotion program for
seafood. There is, however, strong support for a new marketing
effort to be deve'loped in the N. C. Division of Marine Fi she ries.
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8. 04 Comments:

I the course of the field studies involved in these projectsn ecu
d.impressive number of new or expanding operations was note . There

continues to be evidence of the vital ity and activity needed to
make. these processing endeavors successful, thereby contributing
to the prosperity of coastal Carolina.

While the construction of seafood industrial parks may alter the
landscape of coastal areas in the future, present processing
enterprises continue to form the backbone of small coastal connru-
nities, In one way or another, they have arrived at marketing
systems which have supported thei r operati ons .

The array of improvements recently seen aboard boats and In shore
facilities provides basis for believing that the industry is "on
the move." Judicious rather than headlong development, avoiding
over-financing, staying within known operating and marketing
patterns as a means of remaining solvent, while moving in a weli-
planned way toward solution of the problems of expanding the
product lines and finding new customers, seem to be what is needed.

9.0 RECOMMENDATIONS:

This section is concerned with outlining some of the subject areas re-
quiring effort on the part of those who are intimately connected with
the handling and processing activities discussed in this publication,
i.e., industry people, researchers, technologists, engineers, and others
whose expertise can be usefully applied. The following secti ons list
important needs and problem areas facing the industry.

9.01 General Princi les:

The need for reliable product quality has been emphasized repeated-
ly. An early detection method for seafoods not suitable for pro-
cessing is another primary consideration.

Methods of rapidly and inexpensively removi ng heat from seafoods
require investigation by engineers as well as technolog I sts.

One limitation in sea handling methods has to do with the neglect
of large fish brought aboard. In most instances, a bleeding tech-
nique or partial dressing method should be applied without delay.

Reference has been made to the use of bisulfite on shrimp. The
correct application of this chemical and permissible limits of
residual sulfur dioxide require clarification.

9.02 Ra id Coolin of Catch:

Sto~ing and icing of the catch aboard trawlers requi re examination
of labor requirements and methods employed as well as consideratron
of innovations which would speed up and sirrrplify the job.
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Long haul boats especially need hold modi f icatlons to enable rapl d
cooling of finfish when caught.

9.03 Hold Insulation:

Suitable smooth, protective materials are needed to cover sprayed-
on insulation.

9.04 Several refrigeration options for trawlers should be subjected to
feasibility studies.

9.05 Freshness tests leave much to be desired. Subjective tests appear
to have 1 imitations, chemical indices for North Carolina remain to
be worked out, and there is not always time for cooking tests.Temperature recorders or other indicators of cooling conditionswould be helpful, but specific approaches to the quality controlproblem are needed . Determination of quality by electronic dev i ces
is presently available.

9.06 Equipment and building construction options applicable to smailand medium-sized seafood processing plants should be prepared and
made available.

9.07 Detailed directions for partially thawing fi nfish held in theround, processing, packaging, and refreezing would help establish
such processing steps as practical and safe.

9.08 Glazes:

Various combinations for single-step application of highly protec-tive edible coatings should be explored and applied when practica i.
9.09 Resaurce:

National Marine Fisheries Service statistics are undoubtedly care-fully prepared and extremely valuable. However, such figures areconservative in unavoidably ml ssing "off-the-cuff" landings. p,more accurate assessment of the resource and landings in NorthCarolina has resulted from the cooperative agreement signed inl977 b the N, C. Division of Harine Fisheries and NHFS to conduct
Y

a jo nt is er'f isheries statistics program in the state.data dealing with amount and extent of resources being del iver d
from other states.
Accurate statistics are needed to determine to what extent process
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ing plants should plan to handle species brought in by sports
fishermen.

Requiring study is the logistics of trucking vs. having boats
return long distances to home ports, and how such transfers relate
to preservation of the catch. More efficient vessel design and
fishing gear, alternative fishing methods, a'Iternative fuels, and
use of efficient electronic methods of locating catches merit
consideration .

9. 10 Product Forms and Packa in

Alternate packing methods should be assessed in terms of cas ts,
product stability, and acceptability to consumers.

Methods for easily separating tightly packed seafoods might pro-
vide an acceptable replacement for costly lgF methods.

Institutional requirements should be fully defined in terms of the
needs of restaurants, hospitals, schools, prisons, and military.

9.'I l Plant Construction:

Prof itabili ty of expanded or new operations must be subjected to
careful analysis of basic casts, depreciation, overhead, mainte-
nance, and other data. Alternate materials and approaches in
achievi ng san i tary des ign must be examined as a way to avoi d over-
capitalization. Specific information should help predict labor
requirements and the economi cs of replacing hand labor with mecha-
nization. Realistic estimates of cotnpliance with requirements set
forth by EPA, FDA, GSHA, and other regu latory agencies should be
inc luded.

9. 12 The unique wide selection of seafoods provided by the coastal
fishery should provide a solid basis for exploitation in the best
possible manner. Steps should be taken to convince consumers of
the superiority and dependability of the local supply. Frozen
North Carol ina seafoads must be produced under rigid manufacturing
codes i f the end products in fact are to be judged equal to those
supplied fresh, packed in ice.



10.0 QUALITY ASSURANCE RESOURCES:

inspection and quality control in the processing of fishery prod-
ucts help assure benefits for both processors and consumers. The
voluntary inspection program established by the National Marine
Fisheries Service  U. 5. Department of Cormerce! aids the processor
in identifying and evaluating quality and sani tary standards whi le
ensuring the consumer a safe and wholesome product. To enter the
voluntary program, a plant undergoes the NHFS Initial Plant Survey
of plant design, procedures, product quality, and sanitary condi-
tions. After the plant acts on the agency's reconlnendatians of
the leve'I of inspection appropriate for the firm, it becomes eli-
gible for inspection.

The first level of inspection is for plant sanitation: Sanitary
Inspected Fish Establishment  SIFE!, in which inspectors periodi-
cally visit the plant to assist in Improving and maintaining sani-
tary standards. Approved SIFE plant names are circulated on the
USDC Approved List to school lunch programs, food chains, and
other mass purchasers.

The second level of inspection includes product as well as plant
sanitation: in addi t ion to meeting SIFE standards, the firm sub-
mits a fee for an on-site USDC inspector to oversee the processing
and packaging of the product. This gives the firm the right toput the Packed Under Federal Inspection mark on the product pack-
ages meeting requirements. The USDC Approved List then includes
product names as well as company names.

The characteristics judged by the USDC inspector include the
quality of f ish flesh, ratio of flesh to breading, odor, color,
taste, uni formi ty of s i ze, absence of holes and blemi shes, and
processing methods. The inspection program gives the processor
documented proof of the product's qual i ty and provides the con-
sumer wi th qual ity assurance.

At the international level of food product standards and qual ity
control, the Codex Al imentarius Commission was created in l96$
under the joint sponsorship of the Food and Agriculture Organizat-
ionn  FAO! and the World Health Organization  WHO! of the United
Nations. The purpose of the Joint FAG/WHO Food Standards Program
is to develop and administer a means of drafting recommended
international food standards which will protect the health of
consumers worldwide and ensure fair practices in the food trade.
When adopted by participating countries, the recommended food
standards are appl ied by those countries to their domestic prod-
ucts and their imports and exports.

The Codex Alimentarius Commission sets forth food standards and
codes of hygienic and technologi cal practice covering a wide range
of food commodities. The commission has recent'ly made available
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the fol lowing: Recommended International Code of Practice for
Fresh Fish and Recommended International Code of Practice for
Canned Fi sh. The Codes of Pract ice are avai 1 able through
National Marine Fisheries Service.

Direct assistance with fishery technology and marketing is
aval fable through National Harine Fisheries Service and National
Fi sher ies Inst i tute, Inc., Washington, D. C.

The NCSU Seafood Laboratory, through Extension Services  N. C.
Agricultural Extension Service! and Advisory Services  UNC Sea
Grant College Program!, provides field and laboratory support.

The Branch of Statistics, Hat iona! Har ine Fisheries Service, at
Pivers island, Beaufort, N. C., not only col lects informati on
but has provided much assistance in interpreting statistica 1 data
important in understandi ng fi shery resources ava i labie for pro-
cessing. Their personnel have firsthand knowledge of various
fishing centers and details concerning the catch which do not
appear in forrnal releases. Other knowledgeable groups under the
N. C. Department of Natural Resources and Community Development
include the Division of Marine Fisheries whi ch i s concerned wi th
fishery management, enforcement of management regulations, sta-
tistics and data analysis, and the Fisheries Management Section
which investigates the biological aspects of various species.

The problem of assisting in the growth of N. C.'s fishing indus-
try is one of proper cormnunication between industry and the vari-
ous agencies so that the right kind of help can be provided.
Leadership is needed within the industry to arrive at realistic
appraisals of problems and goal s. The industry assoc iation is a
suitable vehicle for bringing about this assessment of Iong-range
needs and objectives and for communicating to the concerned agen-
cies just what is needed. Such assessments should include realis-
tic appraisal of growth limiting factors which include improper
handling of catch, variability of supply, and catches which are
approaching sustainable yields. There must also be correct defi-
nition of the type of fishery existing in the area, recognizing
its advantages in supplying vari ed highly regarded spec ies for
the fresh seafood market rather than those which fit into tightly
structured demands of the U. S, market as a whole. Those engaged
in processing in North Carolina wi ll have to become aware of the
need for raw materials from other eastern seaboard and Gulf coast
states if they are to arrive at an acceptable number of operating
days per year.

10.03 Re ulator A encies:

The following federal and state agencies exercise regulatory con-
trol in areas of processing and marketing and shou'Id be consulted.
Although regulatory agencies are not obligated to provide informa-
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tion concerning methodology, they are ln fact often helpful in
suggesting corrective measures, plant layouts, and handling
methods which meet their requirements:

N. C. Department of Agricul ture
Food and Drug Protection Division
Blue Ridge Road
Raleigh, H. C.

Department of Health, Education and Welfare
U. S. Food and Drug Administration
Federal Bui lding
Raleigh, H. C.

H. C. Division of Health Services
Shellfish Sanitation
Camp Glenn
Morehead City, N. C.

Copies of Regulations Governing Processed Fishery Products can be
obtained by writing to the U. S. Department of Corrrnerce, l4ational
Oceanic and Atmospheric Administration, National Marine Fisheries
Service, Fishery Products inspection Division, Mashington, D, C .
20240.
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