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Created in 1849, the Department of the Interior-Q deparfment 
of conservation-is concerned with the managemen , conservation, and 
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Indian and Territorial affairs. 

As the Notion's principal conservation agency, the Deportment 
works to assure that nonrenewable resources are developed and used 
wisely, that park and recreational resources are conserved for the 
future, and that renewable resources make their full contribution to 
the progress, prosperity, and security of the United State~now and 
in the future. 



TECHNOLOGICAL INVESTIGATIONS OF 
POND-REARED FISH. 

2--EXTENSION OF THE SHELF LIFE OF BUFFALOFISH 
PRODUCTS THROUGH USE OF ANTIOXIDANTS 

by 

R. A. Greig 

ABSTRACT 

The effectiveness of antioxidants in delaying the onset of rancidity in smoked buffalofish " ribs" and in a 
reconstituded buffalofish product was studied . Smoked buffalofish ribs were treated w ith the antioxidant pro
py l ga llate and stored at 33° to 36° and _5 ° to -1 ° F. The reconstituted product was treated with either 
the antioxidant nordihydroguaiaretic acid or Tenox 2 (a commercial mixture of antioxidants) and stored at 
_5 ° to -1 ° F. 

By use of a thiobarbituric ac id test and of sensory evaluation, the two fish products and appropriate 
control samples were periodically examined for the development of rancidity. In general , the results indi
cated significant retardation of rancidity in the treated products and a corresponding increased refrigerated 
shelf life. 

INTRODUCTION 

Farmers of the lower Mississippi delta are making a 
strong effort to utilize the various spec ies of food fish 
cultivated in the extensive water resources of that area 
(Johnson, 1959). The predominant species, and thus 
of greatest interest, is the big mouth buffalofish (Ictiobus 
cYP1-inellus Va lencien nes) . 

Various harvesting and marketing prob lems dis
courage using this fish for human food . Tiny, floating 
bones in the fish flesh, the high cost of harvesting and 
distributing the fish, and the limited marketing area re
sulti ng f rom the fish being sold primarily as a fresh 
p roduct are examp les (Su llivan and Seagran, 1963). 

Prev ious studies indicated that acceptable products 
of hig h economic va lue could be produced from buffa lo
f ish and t hat certain processing techn iques cou ld remove 
the sma ll bones. Smoked ribs and a reconstituted frozen 
p rod uct proved acceptable to consumers and made pos
sible a greater marketing area tha n the fresh product 
(Sull iva n and Seagran, 1963; McGoodwin, 1963). 
Effect ive market ing of the processed product could prove 
d ifficult, however, because of its relat ively short shelf 
life. The tendency of the fat to oxidize a nd deve lop 
rancid off-f lavors and off-odors was found to be the 
ma in factor causing the quality of products held at both 

frozen-storage (_5 ° to -1 ° F. ) and refrigerator temper
ature (36° F.) to deteriorate. 

The objective of the p resent study was to determine 
the effectiveness of antioxidants in delaying the onset 
of oxidative rancidity in ( 1) smoked buffalofish ribs held 
at frozen-storage and refrigerator temperatures and in 
(2) reconstituted buffalofish products held at frozen
storage temperatures. 

SMOKED BUFFALOFISH RIBS 

Preparation of Samples 

Sides cut from big mouth buffalofish (3 to 5 pounds 
in the round) were purchased from a commercial source 
in Arkansas. 

The fish were fl eeced, headed and eviscerated, and 
then split into whole sides with the backbone removed. 
The rough whole sides were then packed in crates, iced, 
and shipped to the laboratory. At the laboratory, the 
sides were immediately trimmed and cut into rib and 
dorsal loin sections for subsequent preparation of the 
smoked rib as described by Sullivan and Seagran (1963). 

Before being smoked, the ribs were brined and treated 
with the antioxident propyl gallate. The ribs were im
mersed for 1 hour at 68 ° to 70° F. in O.4-percent propyl 

Author note .-R. A. Greig, ChlmiJt, Bureau of Commercia l Fi sheries Technalogica l Laboratory, Ann Arbor, Mich . 



gallate made up in a 10° salinometer sa lt so lution 
(1 / 1, w/ w)'. Control smoked ribs also were prepared 
without the antioxidant. The smoked ribs, both treated 
and contro l, then were stored in heat-sealed polyeth
ylene bags at both refrigeration (33° to 36° F.) and 
frozen-storage (_5° to - 1 ° F.) temperatures. 

Methods of Evaluating Rancidity 

Chemical.-In the objective estimation of the deve l
opment of rancidity in the smoked rib products, samples 
were examined by a 2-thiobarbituric acid (TBA) test 
(Tarladgis, Watts, Younathon, and Dugan, 1960) to 
measure the amount of malonaldehyde. Three smoked 
ribs from each lot were skinned and boned, and the 
edible flesh was ground five times in a food grinder. 
Two 5-gram samples (-+- 0.02 g. ) from each lot were 
distilled Distilla tes were reacted with the TBA reagent, 
and the optical density (O.D.) of the colored malonalde
hyde-TBA complex was read on a Bausch and Lomb 
" Spectronic 20" colorimeter at the wove length at max
imum absorbency (525 millimicrons)". TBA values were 
calculated from optical density measurements according 
to the procedure of Tarladgis, Watts, Younathan, and 
Dugan, (1960. The K value employed was 18.74". 

Sensory.- The smoked ribs held at _5° to -1 ° F. were 
thawed in air . These and the smoked ribs held a t 33° 
to 36° F. were then placed uncovered in an oven at 
150 0 F. for 15 minutes. 

Four laboratory staff members examined these pro
ducts for flavor and odor and compared them with 
fresh samples. 

Results and Discussion 

Sensory.-Results of the organoleptic evaluations of 
the smoked ribs (fig. 1) held at 33° to 36° F. (sampled 
weekly) and those held at _5 ° to -1 C F. (sampled tri
weekly) were as follows: Control smoked ribs held at 
33° to 36° F. became rancid after approximately 3- 1/ 2 
weeks. In contrqst, smoked ribs treated with propyl 
galla te and held at 33 ° to 36° F. hod only trace rancidity 
at 10 weeks. After this time, mold growth was too great 
for further sensory evaluation . 

1 The treoted ribs absorbed from 0.014 percent to 0 .01 9 percent 
propy l gallate , expressed as percent of the fat con tent of the ri bs 
(16 percent ). These data were obta ined from treated samples su b
mitted to Eastman Chemical Co., Kingsport. Tenn. 

, The determ ined 525 m/Jo wove length of maximum absorpt ion was 
less than reported by Tarladg is, Watts, Younathan, and Dugan , 1960. 
Spectral curves were therefore determined for the "Spect ron ic 20", fol
lowing recalibration of the ins tr ument, using standard , aq ueous I, I , 3, 3 
tetraethoxy propane (TEP ) so lut ions. The resu lt ing colo red malonalde
hyde-TBA complex also yie lded a maximum absorbency at 525 mJL . 
Subsequently, however, spectral curves for both test and TEP samples 
we re determined using a Beckman DB spectrophotometer (not a vailable 
during the storage studies ). Ma xi mum absorptio n at 536 mJL was 
record ed in both ca ses, which agree well with the published values 
of 535 to 540 m/Jo (Tarladgis. Watts, Younathan, and Dugan, 1960). 

3 The value of K = 18.74 was determined from standard curves 
of known dilutions of TEP, ranging from 1 x 10-8 to 7 X 10-8 moles/ 5 
ml., using the equation, 

moles TEP/ 5 ml. 107 100 
K = O. D. x M. W. malonaldehyde xS. W. x % recovery 

where the value of the first term (deri ved from the standard curve) = 
8.37 x 10'8. sa mple weight (S.W.) = 5g ., and recovery = 64.5 pe rcent. 

2 

Control smok d nbs held at _5° to - 1 ° F. lasted 10 
weeks, but those trea ted With propyl gallate hod only 
slight or nonlimiting rancidity after 18 weeks. 

TBA.-TBA values for the control smoked nbs stored 
at 33° to 36° F. increased rapidly and progressively 
(fig . 2). TBA values for the propyl gallate-treated 
smoked ribs (held at 33° to 36° F.J did no Increase 
significantly during 13 wee s of s orage and lere 01 Nays 
less than the TBA value obtained I h the control of er 
1 wee . TBA values of the control sma ed ribs held a 
_5° to -1 ° F. showed a Significant Increase In fat oxi
do ion after 7 weeks. TBA values of he ribs trea ed 
with propyl gallate Increased In a Similar fashion, al
though at a lesser ra e, through 14 wee 5, and sub
sequent e ominotions IndICa ed ho he pro ec Ive ac Ion 
of the antiOXidant was rapidly being lost. 

Evaluation of he do a indICa ed tho 0 ido ive ran
cidl y in the product held at 33° to 36° F_ could be sIg
nifICantly retarded with propyl galla e and ho he 
shelf !tfe could be e tended from obou 3 ee s 0 a 
least 9 wee s. Mold growth, hO Never, Ilml ed he shelf 
life of hiS product 0 abou 8 ee 0 s orage. he 
use of an ef icien mold inhibi or, herefore, probably 
would improve I s shelf It e. The use a propyl galla e 
effected only a modes Increase in shelf life 0 he ro
zen sma ed rtb produc. General/I, TBA do a sup
par ed sensory evalua Ions. 
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Figure I.-Results of the sensory evaluation of smoked 
butfalofish ribs with and without added propyl gallate, 
stored at 33 a to 360 F. and at _5 0 to -1 a F. Sensory 
scores for degrees of rancidity development based on the 
following scale : 6 - none, 5 - trace, 4 - slight, 3 - moderate, 
2 - strong, and 1 - inedible. Legend: . • control 
ribs stored at 33 0 to 360 F.; A--A control ribs stored 
at _5 0 to _1 0 F. ; 0-0 propyl gallate-treated ribs 
stored at 33 a to 360 F.; 6 - 6 propyl gallate-treated 
ribs stored at _5 0 to _1 0 F. 
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Figure 2.-Results of the TBA test on smoked buffalofish 
ribs with and without added pr-opyl gallate, stored at 33 0 

to 36 0 F. and at .5 0 to .1 0 F. Legend: .-. 
control ribs stored at 33 0 to 360 F.; A-A control 
ribs stored at .5 0 to .1 0 F.; 0-0 propyl gal ate
treated ribs stored at 33 0 to 360 F.; 6 - 6 propyl 
galate.treated ribs stored at .5 0 to .1 0 F. 

RECONSTITUTED PRODUCTS 

Preparation of Samples 

The samples were prepared as before, w ith these 
exceptions: 

After the loin tissue was ground a nd b lended, and 
the flavoring and binding agents were added, the pro· 
duct was divided into three lots, and antioxida nt was 
added in the following manner: 

Lot L-Tenox 2' was blended into the product at a 
level of 0 .05 percent of the fat content (16 percent) of 
the fish. 

Lot 2.-Nord ihydroguaiaretic acid (NOGA) was blend· 
ed into the product at a leve l of 0.02 percent of the fat 
content of the fish . The NOGA was dispersed in 70· 
percent propylene glycol to fac il itate add ition . 

Lot 3.-Propylene glycol was added to the third lot 
in the same proportion as to the antiox idant·treated 
samples. This lot served as a control. 

The three lots then were frozen separately into 2·inch· 
thick commercial·type blocks on a plate freezer (plate 
temperature: _35 0 F.) . The frozen blocks then were 
cut with a band saw into 1/ 2· by 2- by 3-inch portions. 
These portions were packaged singly in polyethylene 
bags and held at _5 0 to _1 0 F. for subsequent evaluation. 

• A commercio l mixture of buty lated hyd roxyan iso le (20 percent). 
propyl gallate (6 percent). citric acid (4 percent), and propylene gl yco l 
(70 percent). Eastman Chemicals, King spo rt , Tenn . 

Chemica I.-The chemical tests were the same as those 
previously d·esc ribed, except that one portion of the re
constituted product for each lot was thawed and used 
without being ground further. 

Sensory.- The sensory tests were the same as those 
prev iously described, except that individual portions of 
the frozen reconstituted product were placed in plastic 
bags and heated in boiling water for 20 minutes. 

Results and Discussion 

Sensory.-Control samp les (fig . 3) became rancid after 
7 weeks, and were rated unacceptabl e after 10 to 13 
weeks of storage. Samp les treated with NOGA had off· 
fla vors by 10 weeks and were rated unacceptable after 
23 weeks. Samples treated with Tenox 2 had only 
questionab le traces of rancidity a fter 38 weeks. 

TBA.-TBA values (f ig. 4) indicated a marked and 
prog ress ive increase in fat oxidation in the contro l sam
ples f rom the outset of th e test. TBA values of the 
samp les treated w ith NOGA progressive ly increased 
throughout the test, although much more slowly than 
for the controls. TBA va lues o f the sa mpl es treated 
wi th Tenox 2 did not increase significa ntl y during 40 
weeks. 

TBA results showed that the antiox idants great ly 
dec reased the rate of fat oxidation. Undoubtedly the 
intimate dispersion o f antioxidant throughout the pro
duct during mix ing is largely the cause of the more 
p ronounced beneficial effects. The protect ive action of 
Tenox 2 was particularly effective, suggesting the desir
ability of using a mixture of antiox idants in systems show· 
ing high rates of ox idation. TBA data generally agreed 
we ll with sensory evaluations. 
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Figure 3.-Results of the sensory evaluation of the reconsti. 
tuted buffalofish product, with and without added NDGA 
and Tenox 2, stored at .5 0 to _1 0 F. Sensory scores are 
based on the scale given in figure 1. Legend : __ • 
control product; 0-0 antioxidant (NDGA )-treated 
product; X--X antioxidant (Tenox 2)-treated product. 
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Figure 4.-Results of the TB te t on th 
butfalofish product with and withou t add d 
Tenox 2, stored at ·5 ° to ·1 ° F. Leg nd: 
control product ; 0-0 antio idant (D )·tr at d 
product; X--X antioxidant (Ten ox 2)·(r at d product. 

CONCLUSIONS 

The studies reported here indicated some differences 
between antioxidants tested Differences were also 
noted, based on how the antloxldont was applied to 
the product. Selection of' a sUitably approved antia i
dant for the smoked ribs was especially difficult, because 
the ribs hod to be immersed In wa er containing the 
antioxidant to allow it to be absorbed by the flesh. 
(Many antioxidants possess very limited solubility In 

water. A more exhaustive examination of various op
proved antioxidants and methods of application may 
reveal more effective antioxidants and te.:hniques than 
those reported in this study. 

SUMMARY 

Storage studies were conducted on buffaloflsh pro
ducts treated with various antioxidants. Smoked ribs 
and a reconstituted product were the materials utilized. 

Smoked buffalo ribs treated with the antioxidant 
propyl gallate were stored in polyethylene bags at 33 ° 
to 36° F. and at _5° to -1 ° F. Reconstituted buffala
fish portions 1 2- by 2- by 3-inch ) treated with either 
the antioxidant nardihydraguaiaretic acid (NDGA) or 
Tenax 2 were stored in polyethylene bags at _5° to -1 ° F. 
Control samples, untreated with antioxidant, were a lso 
stored under comparable conditions. 

Note.- Trade names referred to in this publication 
do not imply endorsement of commercial products. 
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Samples of both products were peri ically e)tamined 
for rancidi ty by an organoleptic pan I and by a thiobar
bitunc aCid (TBA) test. The resul ts of th se examinations 
indicated the folloWing. 

1 Propyl gallate significantly r arded he de/elop
ment of rancidity in the smo ed nbs h Id at 330 to 36 F. 
The shelf life of the control untreated) 5mo~ed nbs was 
found to be about 3-1 2 wee 5, Nhereas the smo ed 
ribs treated with tho antio idant hod a shelf life of at 
least 10 wee s (growth of mold was found to be a lim
iting factor, however, after 8 we s). Propyl galla e 
was less effective in protec ing the frozen smo ed nbs 
held at _50 to - 10 F. The shelf life or he con rol (un
treated) ribs was found to be abou 10 wee s, whereos 
the ribs treo ed with propyl galla e developed sligh, 
but signifICant, rancid flol'ors a er 18 wee s of s oroge. 

2. Adding ontio idonts signlficontly delayed he onse 
of rancidity In the recons i uted produc. The shelf II e 
of the con rol reconstitu ed product as found 0 be 
about 10 to 11 wee s, after which time objec ionoble 
rancid flavors and odors developed. The samples 
reo ed wi h DGA did no become objec ianably roncid 

un " a ter 23 wee s 0 s orage, and he samples reo ed 
WI h T eno 2 showed only race amoun s 0 rancidi y 
of er 40 wee s. 
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ECONOMIC ASPECTS OF THE U. S. 
ALBACORE FISHING INDUSTRY 

by 

E. A. Hale and D. B. Ferrel 

ABSTRACT 

This study furnished data and other information on operating costs and on earnings o f fishermen pro
ducing albacore. 

INTRODUCTION 
The albacore fishing industry is largely centered in 

Southern California . Fishermen from Northern Califor
nia, Oregon, and Washington, however, enter the fishery 
in Southern California and follow the northern migratory 
movement of the fish . Because the season for fishing 
albacore is relatively short, many fishermen supplement 
their incomes by fishing for other species of tuna and 

for salmon, mackerel , halibut, and shellfish . Yet, de
spite the short season, some 3,000 commercial fishermen 
in 1960 (Power, 1962) obtained a significant proport ion 
of their income from the sale of albacore to the can
neries. 

One of the problems at the industry is that most of 
the vessels are old and obsolete. A representat ive sam-. 
pie taken in this survey shows that only a few vessels 
were under 5 years old. About 50 percent were 10 
to 12 years old, and 20 percent were over 25 years old. 
Few vessels are being replaced in the fleet . The aver
age vessel owner does not have the money to buy a 
new vessel because he has been forced to use his de
preciation reserve to provide the cash for living expenses. 

Many of the vessels are too small and lac the nec s
sary fuel capacity to fish with an adequate margin of 
safety when the albacore appear 100 to 300 miles off
shore. Some fishermen try to make up for this deficiency 
by loading fuel drums on the deck, but this practice im
pairs the stability of the vessel by raising the center of 
gravity . There is al so danger that the full drums moy 
break loose from their lashings in rough weather and 
injure the fishermen or damage the vessel. 

The value of the albacore vessels, almost entlmly 
owner-operated, averages about $20,000; however, re
placement of these vessels would cost around $30,000 
each, or more. If most vessel owners could have their 
dreams fulfilled, they would replace their present vessels 
with larger ones that are more eff icient in design and 
performance. 

The financial health of the f ishery thus is critical. In
formation is needed to clearly determine the financial 
aspects of the fishery. This study was therefore design d 
(1) to furnish statistics on albacore and other tunas and 
(2) to furnish data on the financia l aspects of the PaCifiC 
coast albacore fishery . 

5T ATI5TIC5 ON ALBACORE AND OTHER TUNAS 
To provide a reference for determining the importance 

of albacore .in relation to the other species of tuna and 
to the tuna industry as a whole, we give in this section 
selected statistics from governmental sources. E cept 
for some tables for which data could not be up-dated, 
statistics cover the period 1945-62. 

In the catch of tuna by species, In he PaC! Ie Coo 
States, albacore contributed 15-20 percen a he 100 

value of catch in most yea rs able 1). 

Albacore const itu ed a greo er percen og of e u 0 

token off the Sta es of the Paci ic coos hon d d 0 

other species (table 2 . 

Author's Notc.- E. A Hole. Ph.D.. Deportment of Morkeling , ond D. B. Ferrel. M B. A., C. P. A.. por n of A«oun 0 
Adminislro tion. San Diego State College. San Diego. Colif. 
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Table I.-Tuna catch by species, Pacific Coast States, 1945-61 

Year Albacore Bluefin Skipjack Yellowfin Total 

Million Million Million Mil/ion Million Million Million Mil/ioll Million Million 
pound! dollan pound! doi!e.n pound! dol/an pound! dol/aT! pound! doll,,,, 

1945 39.5 7.7 20.6 2.0 33.3 3.0 S7.4 S.7 IS0.S 21.4 

1946 24.1 4.S 22.0 2.2 41.1 4.3 127.2 14.6 214.4 25.9 

1947 26 .S 6.S 20.S 3.3 52.7 7.6 153 .5 23.9 253 .8 41.6 

1945 49.5 14.7 6.5 1.1 60.6 9.5 199.4 33.4 316.0 58.7 

1949 54.8 10.0 4.4 .7 SO.5 11.9 190.5 31.0 330;2 53.6 

1950 72.5 13.8 2.S .4 126.S IS.1 187.9 28.S 390.0 61.1 

1951 34.5 5.4 3.9 .6 116.6 16 .7 161.5 25 .0 316.5 47.7 

1952 52.6 9.1 4.6 .7 84.8 10.9 17S.S 2S.3 320.S 49.0 

1953 34.7 6.9 9.8 1.6 123.0 16.9 133 .3 21.3 300.S 46.7 

1954 27.0 5,4 21.0 3.6 153.S 23 .3 119.4 20.6 32l.2 52.9 

1955 29.7 4.8 13 .6 1.9 102S 13.S 123.2 IS .9 269.3 39.4 

1956 41.3 7.1 126 1.6 123.7 14.2 150.9 20.4 32S.5 43.3 

1957 46.7 6.7 20.3 2.4 90.S 10.0 137.2 IS.2 295.0 37.3 

1958 38.4 7.9 30.7 4.0 123.4 14 .2 123 .7 16.7 316.2 42 .8 

1959 46.3 8.6 15.2 1.9 98.5 10.4 108,4 14.1 268.4 35.0 

1960 40.2 5.9 12.0 1.5 46.3 4.S 189.3 23.6 2S7.S 35.8 

1961 32 .8 5.9 20.9 2.7 65.4 7.2 191.9 24 .4 311.0 40.2 

Source: U. S. Fi ;h and WIldlife Service, Fishery Statistics of the United States, Washington, D . C. 

Table 2.-Tuna catch by species and area of capture, Pacific Coast States, 1945-61 

Albacore Bluefin Skipjack Yellowfin Total 

Year 
Off Off Off Off Gff Off OfT Off Off Off 

Pacific Latin Pacific Latin Pacific Latin Pacific Latin Pacific Latin 
Coast America Coast Amerlca Coast America Coast America Coast Americc 
States States States States States 

-- - -- - ---------------M~npn~-- -----------------
1945 27.2 

19~6 15 .2 

19~7 21.1 

1948 "2 3.6 

1 9~ 9 31.2 

1950 "48.9 

1951 16 .9 

19 52 25.9 

1953 14.2 

1954 15.2 

1955 10.0 

1956 20.3 

1957 25 .7 

1958 26.5 

1959 32.7 

1960 32.1 

1961 32.8 

1 Less than 100,000 pounds . 
2 Includes Alaska catch. 

12.3 14.1 

9.0 15.5 

5.8 14.7 

25.9 t.7 

23.6 2.3 

23.6 1 

17.6 .8 

26.7 .9 

20.5 3.9 

11.8 5.6 

19.7 2.7 

21.1 2.6 

20.9 10.5 

.7 15.3 

-- 13.0 

3.0 4.4 

8.4 20.9 

6.7 .1 33.3 

6.5 I.S 39.3 

6.1 .9 51.8 

4.9 .3 60.2 

2.1 1 SO.5 

2.7 2.3 124.5 

3.0 .7 115.9 

3.7 .1 S4 .7 

5.9 .7 122.3 

15.4 1 153.7 

10.9 1.0 101.9 

10.0 3.6 120.1 

9.8 .7 90.2 

15,4 2.4 120.4 

2.2 1.4 97.1 

7.6 1 46.3 

7.\ 65.4 65,4 

Source: U. S. Fish and Wildlife Service, Fishery Statistics of the United States. Washington. D. C. 
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1 S7.4 41.4 139.4 

1 127.2 32.5 IS2.0 

1 153.5 36.7 217.2 

1 199.4 25.6 29Q.4 

1 190.5 33 .5 296.7 

6.5 181.4 57.7 332.2 

1.2 160.3 19.6 296.8 

.4 17S.4 27.3 293.5 

l.2 132.1· 20.0 2S0.8 

-- 119.4 20.S 300.3 

.9 122.3 14.6 254.8 

1.6 149.3 28.1 300.5 

.4 136.9 37.3 257.8 

.4 123.0 44.6 259.5 

.1 108.3 47.2 207.6 

1 189.3 36.5 246.2 

191.9 191.9 311.0 272.8 



The quantity of imported loins and discs IS Increasing 
rapidly (table 3). This increase may indicate a trend 
for less and less round-frozen albacore to be imported. 

Imports of tuna during 1957 were greater for alba
core (see table 3) than for other tuna species (tables 3 
and 4). This fact emphasizes the importance of imports 
to the albacore fisherman. 

Imports of albacore are double the domestic produc
tion; imports of other tuna are only one-third the do
mestic production (table 5). 

Table 6 reports the U. S. supply of canned tuna during 
1945-57. 

Table 3.-U. S. imports of fresh and frozen albacore, 
1945-62 

Received as Loins and discs 

Year whole fish, Total 
As Round round weight round weight received weight' 

f---.-- --Millio .. pounds - - -- - -. - -
1945 -- -- -- --
1946 -- -- -- --
1947 -- -- -- --
1948 "2.4 -- -- 2A 
1949 2.8 -- -- 2.8 
1950 a14.7 -- 14.7 
1951 32.1 • .1 32.2 
1952 39.7 .1 .3 40.0 
1953 63.2 .4 1.0 64.2 
1954 556.1 .8 1.8 57.9 
1955 568.6 2.0 4.6 73.2 
1956 540.2 5.4 12.3 52.5 
1957 565.2 12.4 28.0 93.2 
1958 51.6 N.A. N.A. N.A. 
1959 52.0 N.A. N.A. N.A. 
1960 69.8 1.8 4.1 73.9 
1961 71.9 3.1 7.0 78.9 
1962 83.9 1.7 3.8 87.7 

1 Loins and discs have been converted to round weight by mutiplying 
by 2.25. 

» Represents total imports of tuna from Japan during these years. 
a As reported in U. S. foreign dispatch number 100, Tokyo, dated Jan· 

uary II, 1957. 
• Less than I million pounds. 
5 Reported imports of albacore from Japan and other countries. 
N.A. = Data not available. 
Source: U. S. Fish and Wildlife Service, Fishery Statistics of the United 

States, \l'ashington, D. C. 

In comparing the relative importance of impo{jg,we. '. 
must take into account the cases of canned product that ' .. 
can be derived from each product. According to the 
U. S. Tariff Commission, the yield from 1 toned raw 
fish from each species of tuna varies from 39 to 49 
cases (table 7). 

Using skipjack as the basis (skipjack = 100), we 
obtain the following relative yields: albacore, 126; blue
fin, 113; and yellowfin, 110. 

Thus, in terms of canned-product equivalent, imports 
of albacore are greater by as much as 26 percent (assum
ing all imports to be skipjack tuna) or 14 percent (assum
ing all imports to be. yellowfin tuna). Since (1) most 
albacore is canned as solid pack, (2) most skipjack and 
yellowfin are canned as chunk pack, and (3) canned 
albacore commands a premium price over the light-meat 
tunas, the importance of the albacore imports is even 
greater. 

Table 4.-U. S. imports of fresh and frozen tuna, other 
than albacore, 1945-57 

Year 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

Adjusted imports Gilled and gutted 
minus albacore +-----,-------i Total 
round weight As received Round weight' round weight 

- - - - - - - Million 
21.8 
21.4 
22.6 
23.0 
27.1 

228.9 
226.9 
29.5 
31.9 
63.4 
32.6 
21.5 
24.7 

34.2 
344.0 
358.5 
49.4 

pounds - - - - - - -
1.8 
1.4 
2.6 
3.0 
7.1 

28.9 
26.9 
29.5 
31.9 

4.7 68.1 
49.3 81.9 
65.5 87.0 
55.3 80.0 

1 Converted on the basis of gilled and gutted representing 1.12 percent 
of the round weight of the fish. 

2 During the years 1945·51 we estimate that only 10 percent of the 
receipts from Costa Rica and 40 percent of those from the Canal Zone 
represented actual imports. The remainder is considered to represent ship
ments taken by U. S. fishing craft. 

3 Estimated. 
Source: U. S. Fish and Wildlife Service, Fishery Statistics of the United 

States, Washington, D. C. 

Table 5.-U. S. supply of fresh and frozen tuna, 1945-57 

Albacore Other tuna 

Year Domestic Domestic Total 
catch 1 

Imports 2 Total catch' Imports 2 Total 

- - .- - - - - - - - - - - -Million pounds - - - - - - - - - - -----
1945 39.5 -- 39.5 143.1 1.8 IH.9 lR4.4 
1946 24.1 -- 24.1 192.0 1.4 193.4 217.5 
1947 26.8 -- 26.8 228.9 2.6 231.5 258.3 
1948 49.4 2.4 51.8 270.1 3.0 273.1 324.9 
1949 54.8 2.8 57.6 278.9 7.1 286.0 343.6 
1950 72.4 14.7 87.1 319.0 28.9 347.9 435.0 
1951 34.5 32.2 66.7 284.4 26.9 311.3 378.0 
1952 52.6 40.0 92.6 270.1 29.5 299.6 392.2 
1953 34.7 64.2 98.9 268.1 31.9 300.0 398.9 
1954 27.0 57.9 84.9 295.7 68.1 363.8 448.7 
1955 29.8 73.2 103.0 240.6 81.9 322.5 425.5 
1956 41.3 52.5 93.8 288.2 87.0 375.2 469.0 
1957 46.7 93.2 139.9 250.1 80.0 330.1 470.0 

1 Data do not include the catch landed in Hawaii or Puerto Rico. 
2 Round weight basis. Does not include receipts into Am"ican Samoa. 
Source: U. S. Fish and Wildlife Service, Fishery Statistics of the United States, Washington, D. C. 

7 



Table 6.-D. S. supply of canned tuna, 19~57 

Year From 
domestic catch 

Million 
PUctllt pounds 

1945 86.5 93.5 
1946 89.6 94A 
1947 107.4 93.7 
1948 129.6 92.2 
1949 134.0 93.6 
1950 152.7 72.6 
1951 125.8 74.7 
1952 140.2 70.6 
1953 135.9 61.8 
1954 148.8 60.9 
1955 II J.4 48.9 
1956 152.5 56.9 
1957 139.7 50.5 

1 Includes pack canned in American Samoa. 

2 Includes bonito and yellowtail. 

U. S. pack 

From 
imported /ish 1 

Million Pacent pounds 

0.7 0.8 
0.6 0.6 
1.1 0.9 
2.6 1.9 
4.6 3.2 

20.8 9.9 
29.5 17.6 
35.0 17.6 
49.6 22.5 
64.2 26.2 
83.0 35.8 
77.0 28.8 
92.8 33.5 

Imponed Total 
Total pack 

Million Million Pactilt M,liion 
pounds pounds pounds 

87.2 25.3 5.7 92.5 
90.2 24.8 5.0 95.0 

108.5 26.2 5.4 114.7 
132.2 28.3 5.9 140.5 
138.6 4.6 3.2 143.2 
173.5 36.8 17.5 210.3 
155.3 13.0 7.7 168.3 
175.2 23.3 11.8 198.5 
185.5 34.6 15.7 220.1 
213.0 31.6 12.9 244.6 
196.4 35.6 15.3 232.0 
229.5 38.2 14.3 267.7 
232.5 44.2 16.0 276.7 

Source: U. S. Fish and Wildlife Service, Fishery Statistics of th, L'nited States, Washington, D. C. 

Table 7.-Yield from 1 ton of raw fish, 1957 

Species 

Albacore 

BI uefln 

Yello\\An 

Skipjack 

1 -+8 CJns, 7 ounces each. 

Yield 

49 

H 

43 

Imports of canned tuna in oil and brine have been 
increasing in recent years (table 8). Tuna canned in 
brine is permitted to enter the United States at a sub
stantially lower tariff than is tuna canned in oil. 

According to data prepared by the U. S. Tariff Com
mission, albacore is the most important Icanned tuna 
import (table 9). 

Table 8.-U. S. imports of canned tuna, 1945-61 
----

Quantity 

Year Canned Canned Total 

in oil in brine 

------ Million pounds ------

1945 '5.3 -- '5.3 
1946 '4.7 -- 4.7 
1947 '61 -- 6.1 
1948 '8.3 (2) 8.3 
1949 4.5 0.1 4.6 
1950 36.4 0.4 36.8 
1951 3.6 9.4 13.0 
1952 4.3 19.0 23.3 
1953 4.7 29.9 34.6 
1954 1.1 30.5 31.6 
1955 0.8 34.7 35.5 
1956 0.6 37.6 38.2 
1957 1.1 43.2 44.3 
1958 .8 45.4 46.2 
1959 .8 55.3 56.1 
1960 .6 51.2 51.8 
1961 .4 58.2 58.6 

1 Pnor to 1948 Imports of bOnito and yellowtaIl were Included WIth 
those of tuna. In 1948 part of the bonito and yellowtail was included 
with tuna. 

Source: U. S. Fish and Wildlife Service, Fishery Statistics of the Unit.d 
States, Washington, D C. 

FINANCIAL ASPECTS OF THE 
PACIFIC COAST ALBACORE FISHERY 

In this section, we first summarize the financial status 
of the industry and then give the detailed findings by 
which we arrived at our conclusions. In these more de
tailed parts of the section, we state the general problem 
and the limitations of the work and then discuss income 
and expense. 

FINANCIAL SUMMARY 
Classification of Data 

Boats.-Boats primarily engaged in the Pacific coast 
albacore fishing were classified in three ways: (1) by 

8 

method of fishing-whether they were jig boats or bait 
boats, (2) by boat lengths, and (3) by whether they 
were fishing for albacore only or for albacore and other 
fish. For all classifications, we made comparative anal
yses of average income and expenses and cost per pound 
to catch albacore. 

Income.-Income consisted of receipts from sales of 
albacore and other fish. Boat owners made additional 
income by extending the length of the fishing season 
and entering other fisheries, such as those for salmon, 
tuna (other than albacore), and fresh-market fish. 



Table 9.-1mports of canned tuna into the United States by 35 importers 
(1955, 1956, and January-September 1957 listed) 

Quantity Foreign value Unit value 

Item Jan.-Sept. Jan.-Sept. Jan.-Sept. 1955 1956 1957 1955 1956 1957 1955 1956 1957 

- -- Milian pounds --- -- Million dollars --- -- C.ntJ p" pound - --
Tuna in brine: 

Albacore: 
Solid pack: 

7-oz. cans ---------- 5.8 8.8 7.2 2.6 3.9 3.1 45.0 44.7 43.4 
13-oz. cans ---------- 2.0 2.6 2.3 .9 1.1 1.0 44.0 43.8 43.4 
66%-oz. cans -------- 5.4 5.8 4.7 2.2 2.4 1.9 41.9 41.1 40.1 
All other ------------ .3 .3 .2 .1 .1 .1 36.2 36.6 32.9 

Flake ----------------- .2 .3 .2 .1 .1 .1 34.0 33.6 32.2 

Other than albacore: 
Solid pack: 

7-oz. cans ---------- 3.8 4.9 4.2 1.5 1.8 1.6 38.4 37.3 37.3 
13-oz. cans ---------- .8 1.1 1.1 .3 .4 .4 37.5 37.2 37.3 
66%.:oz. cans -------- 3.0 4.4 3.2 1.1 1.5 1.1 35.9 34.1 35.4 
All other ------------ .2 .2 .1 .1 .1 1 31.3 29.7 32.9 

Flake 
------------~----

.1 .2 .1 .1 .1 1 24.5 29.5 32.0 

Tuna in oil ________________ .2 2.1 .1 .1 2.1 1 38.6 2112.7 31.9 

Tuna total ---------------- 21.6 28.6 23.3 8.9 11.6 9.3 41.0 40.6 40.0 

1 Less than $1,000. 
• Includes 96,000 pounds, valued at $129,000, with a unit value of 134.4 cents por pound, reported by one importer. 
Source: U. S. Tariff Commission, 1958. Tunafish report on investigation pursuant to a resolution by the Committee on Finance of 

the United States Senate dated August· 20, 1957, 93 p. + 77 tables. 

Table 10.-Average income and expense for boats in Pacific coast albacore fishery 

Jig boats 

Item 1956 1957 1958 

(26 boats) (31 boats) (38 boats) 

Catch receipts -------------- $13,317 $11,552 $10,758 
Expenses: 

Trip _____________________ 3,638 3,167 2,643 
Other boat _______________ 4,502 4,624 4,545 

Total __________________ 8,140 7,791 7,188 

Net income ________________ 5,177 3,761 3,570 

Average price per ton ________ N.A. N.A. N.A. 

N. A. Data not available. 

Expenses.-Expenses are presented under two classi
fications: (1) trip and (2) other boat expenses. Trip 
expenses include: labor, fuel, food, provisions, bait, 
and ice' . Other boat expenses include: (l) repairs 
and mainl'enance of the hull, motor, and equipment; 
(2) insurance, depreciation, licenses, taxes, interest, moor
age costs,. fishing gear, supplies, truck, and auto ex
pense; and (3) cooperative assessments. 

The summary in table 10 presents a comparison of 
jig boats with bait boats by averages for all boats re
porting. Table 11 presents comparable data gathered 
by the U. S. Tariff Commission. 

Overall View of Financial Aspects 

Average income for 1956-58.-The average income 
for all boats was $4,755 in 1956, $4,002 in 1957, and 
$3,942 in 1958. These amounts do not include any 
payment to the owner of the boat for his labor nor 

1 Trip expenses include cost of foreign country permits in some 
instances. 

Bait bpats All boats 

1956 1957 1958 1956 1957 1958 

(9 boats) (10 boats) (9 boats) (35 boats) (41 boats) (47 boats) 

$15,865 $19,749 $22,059 $13,972 $13,551 $12,9Z2 

7,512 7,878 9,131 4,634 4,316 3,886 
4,817 7,119 7,415 4,583 5,233 5,094 

12,329 14,997 16,546 9,217 9,549 8,980 

3,536 4,752 5,513 4,755 4,002 3,942 

N.A. N.A. N.A. 343 289 411 

do they include any provIsIon for a return on capital 
invested. In some instances, there were two owners 

Table H.-Average income and expense, Pacific coast 
albacore jig boats 1 

Item 

-----------------

1956 
(163 boats) 

1957 
(135 boats) 

$14.018 Catch receipts 
~======~======= 

Expenses: Fuel _______________________ 983 1,138 
Repairs __________________ ___ I,M 14 2,044 
Bait and ice ________________ 328 308 
Food _______________________ 649 805 
Depreciation ________________ 1,523 1,588 
Taxes ______________________ 155 178 
Interest ____________________ 125 20~ 

Labor ______________________ 2,279 2,700 
Other vessel expense __________ 914 991 
Other business expense ________ 1--___ 2_30 __ + ____ 29_3 __ 

Total ____________________ 1===9~,~00~0~==l===~1O~.~2 '~-3;== 
Net income ___________________ 5,020 3,765 

1 Typical jig-boat operations, comparable to tbose of the boals in
cluded in the present study, are included. Segregation of bait-bo.t data 
was not possible and was omitted. 

Source: U. S. Tariff Commission, Tuna. Fish, August 20, 1957, and 
May 1958. (Adaptation.) 
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operating a boat; in other instances, a husband and 
wife; many boats were operated by a single owner. 

Catch receipts.-The catch receipts and the net income 
of jig boats declined steadily from 1956 through 1958. 
During the same period, bait boats increased their catch 
receipts and their net income. Both trip and other boat 
expenses increased steadily for bait boats. The 39.0 
percent increase of catch receipts from 1956 through 
1958 as compared to the 34.2-percent increase of total 
expense from 1956 through 1958 reflects an increased 
effort that produced a higher net income. 

Boats engaged in two or more fisheries.-Further anal
ysis of financial data reveals that boats that engaged in 
two or more fisheries had a lower cost per pound for 
catching albacore than did the boats that fished for 
albacore only. Engaging in two fisheries prolonged the 
fishing season and thus produced a larger amount of 
income from catch receipts. A portion of the semifixed 
expenses-such as repairs and maintenance of hull, of 
motor, and of equipment, and depreciation, taxes, and 
other expenses-thus were absorbed by the second fish
ery and reduced the amount chargeable to albacore 
fishing. 

Financial health of the industry.-The financial con
dition of the a Ibacore fishery is critical. Table 12 illus
trates that the average boat owner was required to 
use capital funds (depreciation) to obtain sufficient an
nual income. 

Table 12.-Use of depreciation funds 

Item 1956 1957 1958 

Average net income for all 
boats reportingl ----------- $4,755 $4,003 $3,942 

A\'eragc annual dC'preciation 
claimed ( recovery of 
capital invested) ----------- 1,336 1,397 1,268 

Funds available -------------- 6,091 UOO 5,210 

Estimated average annuai 
earnings if employed 
on shore ------------------ 6,000 6,000 6,000 

Difference between actual 
earnings and potential earn-
ings ashore --------------- 91 - 600 - 790 

1 Fishery earnings do not provide for a return on capital invested or a 
provision for boat replacement. 

GENERAL STATEMENT OF PROBLEM 
AND LIMITATIONS 

Boats 

Classification.-Conferences with representatives of in
dustry leaders, cooperative officers and managers, and 
individual boat owners reflected a need to differentiate 
between profitability and efficiency of jig and bait boats. 
The distinction stems from the method of fishing, rather 
than from physical characteristics of the boat. On a 
jig boat, the fishermen use several troll lines; on a bait 
boat, they attract the fish by thrOWing out live bait (chum) 
and then take the fish by pole and line. Bait boats 
require larger crews than jig boats. 

10 

Operations.-Boat operators do not confine their ac
tivity to specific areas but go wherever fish are found. ,. 
The location changes daily and yearly. 

Productive comparisons.-T 0 relate productivity 10 size 
of boat, we classified boats by length, as follows: 

Under 40 feet. 

40 feet through 44 feet. 

45 feet through 49 feet. 

50 feet through 60 feet. 

The use of length rather than carrying capacity was 
chosen because (1) carrying capacity increases with boat 
length and (2) information on length was found to be 
more accurate than estimates of carrying capacity. 

Computing Cost Per Pound 

Analysis of the data showed the need to compute 
cost per pound to catch albac0re, not only for jig and 
bait fishing, but also for boats fishing for albacore and 
other fish. 

Selection of Time Period 

To obtain information from the individual fisherman, 
we considered the 3-year period 1956-58 to be sufficient.2 

Source of Financial Data 

Voluntary nature.-The fisherman was the source of 
information on financial data. The research group de
pended on his cooperation for information needed for 
analysis and interpretation. Collection of financial in
formation was complicated by some boat owners failing 
to supply adequate data. 

This study does not include information about tuna 
clippers and purse seiners that fish primarily for skip
jack, yellowfin, and bluefin but that may make one 
or possibly two trips a year for albacore. 

Fishermen interviewed.-During the research, fishermen 
were interviewed. Information resulting from these in
terviews greatly aided us to understand the problems 
of the industry and to interpret the data in the returned 
questionnaires (tables 13-241. 

Data on specific boats.-Although the States ot Cali
fornia, Oregon, and Washington collect data for every 
pound of fish caught and sold for each boat, we were 
unable to obtain this information for specific boats. 
Various State laws do not permit the disclosure of such 
information unless the information is given by the boat 
owner himself. 

2 Information on .port:time fisherm.en-that is, people on vacations 
or on boats not primarily engaged on albacore fishing-were not in
cluded in the tabulations. 



Item 

Table 13.-Income and expenses for Pacific coast albacore boats (under 40' in length), 1956 

Jig boats 

A-38' I B-38' IC-H' 10-39' I E-39' I F-36' I G-34' I H-33' I 1-35 ' I J-34' K-37' I L-39 ' I M-36' I N-38' I Total 10-J8' 
(7) 

Bait boats 

P-38' 0-38' R-38' Tot~ 
(4) 

Catch receipu: 57 67 Albacore __________________ $ ,2 
Olher fi.h ___ __ ____________ 5,864 

Total ____ n ____ _ nn ____ ~ 9.1011 11,5061 8,3951 6,700 696 899 

Expenses: 
Trip t'lpcnscs - albacore: 

Labor __ ____ ____________ j 50 44 1,588 2,081 
Fuel and lub,icants ______ 676 1,197 475 460 34 liS 695 3,901. 
Food and provisions ______ 528 437 175 370 46 128 543 2,643 
Foreign country permits __ 916 916 
nait and ice __ ___________ 244 125 428 797 
Miscdlancou. ____________ 116 11 6 

2,164 
330 
596 
588 

69 

TOlal -- oj 2,364 1,684 775 1,374 1,248 243 2,826 10,514 3,747 

Trip expc",", - olher fish: Lahor ______ ___ ________ _ 
Fuel and lubricanu _____ _ 
Food and provisi o ns __ 
Fort-iL'n rOlJl\try permits 
Ba it a llJ in!' __ . ___ . __ 
~-t i!'l( ·dI.:Hlr01J~ ____________ . 

147 
115 
9, 
16 

14i 
115 

Q-, 
16 

760 
604 
592 
701 
69 

3,168 
481 
483 
527 
266 

3,751 
1,210 
1,776 

548 
417 

4,9251 7,702 

6,968 
937 
600 
816 
189 

63.131 

16,051 
2,958 
3.455 
2.479 

941 

9.5101 25,884 

760 
604 
592 
701 
69 

Total --1 37J I _00_1 ----I ---- I ---- I 0000 I ---- I __ 00 I ---- I _m I _h_ I ---- I ____ I _m I 373 1 2, 726 1 h __ I _00_ 1 ---- I 2,7:!6 

Othcr boat C'Xrwn5CS: 

R<"p.air and m Jln tenanlC 
In'tlrJllrc ____ • ____ __ • __ _ 

l.i rc n ~ (,,!10 and t au·s on bO.1t 
P .1Y I'JII and other laxes __ _ 
In1efc'lt _____ __________ _ _ 
1>t'prC'n .lIion __ • __ _ ___ _ __ _ 
i\'If)Or;IJ.C~ _ •. _____________ _ 

Tr1llk Jnd .lutu _ __ _____ __ . 
I:,!\hin~ I{C'Jr _ __ ______ _ 

:\~'r"mrllt" ('oo pl'r.I1'\'{·~_ 
Supplll:" . ______ ___ _ 
7\11\1 rIlJIlt'fI'll' _ __ ______ _ 

Tot .. 1 __ .. • _ ____ . _ _ . _. 

Tol.11 ("1()('II:\(,~ _ . ___ _ 

~rl 11\11lf1\r' or (Io,\!') __ • 

I ' rv\1I \1\\1\1' " nil hll.l1 

, ,,, ""IH"" j'll hll.lt 

'" \ 1' .11 .) 111'1 ,,,.t,l.1hlC' . 

2,30'1 2,10.2· 11 .000 ___ 375 
2h9 " I) 

900 

75 

1,11,n 8 15 

417 125 

218 
611> 
1010 

1'/0 
1.1'1 

30 
121 

889 

HO 

2fJI 
H~ 

17f1 

1,265 
950 
125 

1,87.1 

5011 

3h; 

8,683 1.522 
1,901 

704 1% 
Iq 

I'!O 
4,MB 577 

HS 81 
.IO() 
541 490 

;0 17& 
121 

2.h47 

1,226 
1,014 

2.?U 
211 

I,ORi 
101 
1;1 
4~.? 
22h 

2J7! 
8'l4 
2&8 

hUI) 

IRH 
350 

II';H 

982 
1,528 

231 
14h 
2'l8 
600 

316 
400 

4.H"! ~.iSI;.;~'1 1.11)0 1.411 ____ 1.49 1 5,078 20,11~ J.176 4.8"8 5,h~! 4,501 

6,102 
3,436 

915 
491 
298 

2,864 
182 
51'1 

1,608 
802 

<)50 

18,167 
- ---. ------ f-.- - - t---+--+--+--+--+----j.---~---j.---I---+_--+_--

:~-"~:~ Itl 1,(l'ln 

7.I,~" 4.41,5 4.104 ~.474 ~."8'1 _ __ __ __ 1.714 __ __ 7,904 3O.'l'l 'l ".1,49 9,7')1 11.1!4 14,011/ 46.777 

~1.4-7.! -=7.,ijl~~'il F4,t~~~I~"" J)~-_ ~_ ---'- \'S-'-S,f===- - __ ~_ r--~ .7('b 'It,.'I~Ff'I'lil ~d.1 HI'!; 25,2;8T Ib.)S4 
- ----- '- .. . - ___ _ L. __ _ '--__ ._~ __ '_ __ _ --'-__ ---'-_ _ -.L __ __'_ ___ -L __ --l ___ .L._~_--L-__ .L. __ ...!.. __ 
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Table 14.-Income and expenses for Pacific coast albacore uoats (under 4{J' in length). 1957 
. _ _ ._- ------- - ---- -- -----_ . 

Total A·38' 

Catch receipt s: 

Other fish_____ ____ ______ __ _ __ _ 

H-3H' l· · Q' I)· ]'" F · ,;(j' 

$'),1871 ~8 , ll;'} 1 ~I,~IIII 1 ~, !,1. ' 'I 
1\H 

V- 1" (; - 5~' 

:-.: ,\ ~ 1,44 \ Al bacore -- - -- - - - - - - --- -- - -f7, .1 ~ ~ 

r--~--_+--_+--1_-

Total ---1 7,1 ' '4 

17n 
l SS 
4St, 

H2 

Total ---1 1,4<)] 

Trip expen~es - other fish: 
Labor _________________ _ 
Fuel and lubri cants _____ _ 
Food and provisions __ 
Foreign country permits 
Bait and ice ___________ _ 
Miscellaneous 

'I'otal --

Other boat expenses: 
Repair and mainlcn.1nce 
Insurance ______________ _ 
Licens("s and tal((!S on hoat 
PayrolJ and other taxes 
Interest ________________ _ 

Depreciation 
Moorage ______________ _ 
Truck and AUla ________ __ 
Fishing gear ____________ _ 
Assessments - cooperatives 
Supplies _______________ _ 
MiscelJaneous ___________ _ 

1,5U7 

1,893 

715 

735 

Total ----1 4 ,850 

<), 7~ S I R, III\) I \, ~OO I 2,1, '" 

-In 
1,14(, 

(,III 
:; ··JIJ 
21111 

I v -, 

:;71 

4,.", I 4 HI 
.1 ~ \ I,O.?I) 

tlO 

-I2H 
J 2{, 

:; ,-J-l:; 

7 -lll 

1; ·1 

1, 787 IJl I I 1,44') I 2,117\ +-:.:.:...::l-~,' _2' 

H 
2; 

(,7 

2,152 

251 

6()C) 

1,651 
3U7 

4') 

70 1 

1,Ililli 

900 

71 

1,-
-' 

5>7 

.14 

!4, 
JH 

2hCi 

3,07213,7101 1,IUO I 1.411 

1/11 j 

.!o 

I'll 

H., 

Il)(, 

21() 

2.711! 

I. ~· I " ,;/ I ... 

1111' I· :;;' 

:-.: .\ " .'\ 

Bait boats 

J . ,~'-G~~,~;-:-;"T:-.: .;~ TI,1;JI 
I H I 

O"W 1'.18' Q·JS' R-3S ' 

-.; ,\ :-.:. A . :-.: A. I~I(),IIJIJ 1~II) ,"22 1 ~5'J,7~61 *;,'121 1~15,15 <) 1$22 ,39(J 
1.1011 ___ . I ,SIH ~ , IIII) 

$6,3 39 1$49,809 
4 ,100 

1.? , /"'II+III~'~2!1 / ' I ,"O~ 

(.J '~ :; I, ,:; :;" I ,lj 2:; 
/,1111 'jUI ~ 

'Ii" :; ~ I 
:; -l (/( I ~ III, 

4: I 71) '7i 
:; l h J'll 
fJ.;' c/J 
1.!(, 

1'.1 5'1 I 22 ,;"0 

-I,HI 
;'7; 
~s 
~ ; 
I ; 

3.713 
1,1)27 
t .297 

cd ~ 
151j 

6 ,339 I 53 ,Q09 

2.282 
1,017 

61S 
585 

SI 

12,061 
2,925 
2,940 
1,9)3 
~23 

~--+----+--~~--4----4----4----
- . . \.~ . -. " '~ I.,IHI J-:' 1 

1--
-- . _ ."d) 12.'::;1J\.: 1 ' - , 

'is~ 

I,' 1 ---- I 22"1 : 7, 
.? ,II __ . _ 2:- .j 4 I ~ 

;q 
:- ' __ _ I -:' t,'1 

(,,~2~ h,SO; 
l-t---+~~~ 

4,583 I 20,)82 

i85 
Z73 
418 
551 
b9 

2.096 ,III 

~ -. -+- . ' -+-+---t----+----+----t-----t--
"I , i .!OI)(J 

'I.!n I,fJtI:-
~q \ q,1l 

II, I.!u 

1,111 ; I ,2:' 

'1111 
1,IIill 

3", 

III,SS" 
2,11111 

'170 

,qs 
~AII'::; ;, 

~4tl 

IY'II 
Illh 
.!", 

.!.q~~ 

1.2<1 4 

1 S; 
I, 

~:-:' 
:-~ 

I ~., 

1(lq 

I;~ 

1,707 
81 I 
220 
.!.!U 

I,U40 
Q; 
h" 
;8 
01) 

5U 

1,805 
1.14<1 

ID ,' 
12:; 
2; 

279 
978 

1,835 

1,857 
1,159 

I.; 5 
128 
.130 
bOO 

119 
151 

6 ,663 
3, 123 

703 
qO 
35; 

2,217 
170 
6 .. 8 

2.081 
629 
17 .. 

1,885 

I----_+-----r----+---~----_r----;-----+-----;-----+---~----~----_+-- -- ~ 
Total expenses ------------- 5,"'" 7,18; '8,874 7,,q<l 12,087 13,168 9.062 41.666 

4 ,n2,,~.S21 :;,781) 2,()S5 5,bD.' 6,.161 " ,479 19,188 

Net income or (loss) -------- (,~·,bf ;,7.1' 22';'0 2,bi! 13,Oi! 9.222 a(2.723) 12.243 

1 Two owners on boat. 

• Owner on boat lor three of five trips, 
a No owner on boat. 
N ,A, = Data not available , 

, • .J, 



Table 1S.-Income and expenses for Pacific coast albacore boats (under 40' in length), 1958 

J ig boats Bait boats 

Item A-38' B-38' C-34' D-39' E-39' F-36' G-34' H-33' 1-35' J-34' K-37' L-39' M-36' N-38' Total 0-38,' I P-38' I Q-38' I R-3 8' I Total 
(12) (4) 

Catch receipts : 
$9,317 $3,847 $7,000 $6,885 $13,000 $6,744 $69,685 $4,566 $17,739 $23,399 $II,onl $56,777 Albacore __________________ 2,644 $7,449 $6,152 N.A. N.A. $2,182 $3,771 $694 Other fish ________________ 2,304 1,375 1,046 4,000 2,336 2,570 13,63 I 6,706 ____ 6,706 

Total ------------------ 4,948 8,824 6,152 2,182 4,817 694 9,3 17 3,847 11 ,000 9,221 15,570 6,744 83 ,316 11 ,272 17,739 23,399 11 ,0731 63 ,483 

Expenses: 
Trip expenses - albacore : 

1,750 1,000 625 4,21 7 919 6,706 5,957 4,587 18, 169 Labor __________ ___ _____ 58 150 634 
Fuel and lubricants ______ 394 734 320 440 710 64 447 723 750 318 700 597 6,197 111 692 1,054 496 2,353 
Food and provisions ______ 2 11 380 125 900 387 tOO 600 296 600 155 600 465 4,7 19 217 777 999 839 2,832 
Foreign country permits __ ISO 140 290 
Bait and ice _____________ 31 125 7 276 315 754 46 261 293 105 705 
Miscellaneous ----------- ----

Total ---------------- 636 1, 172 570 1,490 1,104 164 1,323 1,653 3,415 1,473 1,200 1,687 15 ,887 1,293 8,586 8,443 6,027 24,349 

Trip expenses - other fish: Labor ______ ____________ 
1.000 733 1,733 1,695 1,695 

Fuel and lubricants ______ 411 13 6 75 300 354 140 1,416 66! 661 
Food and provisions ______ 310 70 600 250 1,230 940 940 
Foreign cauney permits ____ . 449 449 9,43 943 Bait and ice ____ _________ 47 150 150 85 43 2 92 92 Miscellaneous ______ ______ 

Total ________ _________ 1,217 206 225 2,050 1,087 475 5,260 4,331 4,331 

Other boat expenses: 
Repair and maintenance ___ 1,626 2,644 1,078 1,749 1,0 19 342 1,904 429 85 1 790 2,850 957 18,239 597 1,004 2,41 7 1,36 1 5,379 Insurance _______________ 308 421 845 1,000 950 3,524 937 803 1,125 2,865 
L icenses and taxes on boat _ 288 49 11 6 25 29 45 81 83 18 11 5 253 1,102 184 220 151 133 688 
Payroll and other taxes __ ._ 106 106 42 232 128 350 752 
Interest 587 587 25 194 219 
Depreciati~~-==========~== 1,290 426 168 585 974 1,574 1,214 1,073 7,3 04 577 1,153 600 2,330 Moorage _____ ___________ 79 96 58 233 96 106 202 Truck and auto __________ 346 500 846 350 317 667 Fishing gea r _____________ 301 153 270 663 325 I. il2 160 666 1,143 -357 2,326 
Assess ments - cooperatives _ 60 137 197 69 229 22 1 519 Supplies ________________ 
Miscellaneous ----_._----- 444 840 704 35 160 627 226 365 3,401 50 1,29 1 1,341 

Total ____ ___ __ ________ 3,661 3,772 2,565 4,400 1,778 1,679 2,947 736 2, 178 3, 151 6,286 4,098 37,25 1 1,725 4,947 6,275 4,34 1 17,288 
Total expense ______________ 5,514 5,150 3, 135 5,890 3, 107 1,843 4,270 2,389 7,643 5,7 11 7,96 1 5,785 58,398 7,349 13, 533 14,718 10,368 45,968 

Net inco me or (loss) _________ '(566) 3,674 3,017 0 ,708) I 1,7 10 ( 1, 149) 5,047 1,458 3,357 3,5 10 7,609 959 24,9 18 3,923 24,206 8,681 3705 17,5 15 

1 T wo ow ners on boat. 
2 Owner on boat for only one of six trip ~. 
3 No ow ner on boat. 
N.A. = Data not availa ble. 

w 
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Table 16.-Income and expenses for Pacific coast albacore boats (40' to 44' in length). 1956 

Item 
A-44' 

Catch receipt s: 
Albacore _______________ 1 $16,462 
Other fish 

Total 

Expenses: 
Tr ip expenses - albacore: Labor _____ ___ _______ _ 

Fuel and lubricant s ___ _ 
Food and pro visions ___ _ 
Foreign country permits ... 
Bait and ice _________ _ 

16,462 

2,580 
2, I 75 
) ,462 

B-4 I' 

N. A. 

C-42' 

~ll , 200 

)1 .Z00 

1,57\ 
8'12 
869 

H.l 

D-4c' 

$8,~ I, 
1.1,1 1 

9,94(, 

~4 
(1~11 

4110 
23; 

~:; 

1-: -40' 

N . A. 

1'-4 I' 

~ 1\, \4. 
H, \114 

'!" ,fI-4 7 

-4 . :;,.1I 
1,41111 

~:;~ 

i • . \ 

I iJ..' h~ 1;11 :-. 

(;-411' 

~' _1,4R , 

'1,4N; 

77" 
:;,.:; 

11 -4 .1' 

)I, Ii , 7.?2 

I ...... l 'I , . , - .. 

I ,WII 
,'14 
tq ~ 

: I ; 
Miscellaneous _________ 1 

Total ______________ 1--
6
-,-2-)-7-+---+--,1-.(,-7-9-+-1-,4-7-1-' -t---- +--_-. '-\';4-t-G~'~-1 . :'14-1- -

Trip expen5es - other fish: Labor _______________ _ 

Fuel .nd lubricants ___ _ 
Food 3nd provisions ___ _ 
Foreign country permits _ 
Bait anJ ice _________ _ 

-" 
411 
iO 
2h 
I; 

4'111 
\711 

Miscellaneous --- --- -- - ... I-----t----jf------4-----4----+---
Total _____________ _ I,Oh2 

985 

141 

807 
7\ 

ZOO 
2\ 

~t.l1 

.1, iN 1 
~:;; ; 
I.~ 

170 

4-' 
:;;'1 

Nt,q 

,h4 ' 1 2. ,; 10 

III 1 :'1 
~ q 

~~II ,i', 

,I ~(I 4. i ~II 

4,,' 
it); 

) ·42' 411' 1\. - 411 ' L - 4~ 

:-': . '\ ~q.8.?9 " .\ ~ I ; ,"fll) 
4 .11 1 ' 2,700 

I : . ~ I ~ I S,u!)O 

~ S ~ .. . 47;; 
1,111 1, :1111 
;,,11 '1111 

1,111) cliO 

~-
~ .H~', 5,4;:; 

ll-;-i 
,~q I'll 
:'-11 I'll 

(.011 I'll 

!.I'ltl I. I: ' 

ll~f) -:-~i 
~.?fl 4t~1 
~o 

,?:':' 

ii' :40 
I.: I , I !J~ I 

r-l) 

I"~ :'0 

~o7 

_',tl.?' ~,b~Q 

tl .~:,n 1I , 7SQ 

h,":' ~ b ,SI) 

Bait 
boats 

One 

\1-4~' 
Total bait bu.: 

(8 ) repvrt ing 
"'-12' 

:-.:. A . SI06"q ~26,642 
I IJ,HS 

12 .1, ,02 26,642 

15.156 7,586 
8 .7 II) <)8<) 
3 ,Q2~ ~71 

2; :; 683 
2,IS~ 281 

32.2 .;0 10,010 

1,006 
1,104 
l,llHI 

11b 
:-b~ 

4,246 

12.270 1.0'16 
1.47<) 746 

742 255 
1>54 j"" " I, 71; 

14 .042 ".69 
~bl 

UOO 
1,~q2 

~ .. i 
10! -903 :,670 

n,5H 4,8~6 

7~,O~O 14.856 

49.252 ·11.786 

40 ....... . :..1 



Table 17.-Income and expenses for Pacific coast albacore boats (40' to 44' in length), 1957 

Jig boats Bait 
boats 

Item I One 

A-44' B-41' C-42' 0-42' E-40' F-4 t' G-40' H-43' 1-42' J-40' K-40' L-4Z' M-42' Total bait boat 
(11 ) reporting 

N-4Z' 

Catch receipts : 
Albacore ________________ $15,517 $4,732 $14.401 $7,451 N.A . $17,256 $3,657 )110,904 $8,872 $3,520 $7,678 $15,044 N.A. $109,032 $33,141 
Other fish ______________ ---- ---- ---- 1,789 ---- 6,784 ---- ---- ---- 4,699 7 ,056 1,600 ---- 21,928 

Total _______________ 15 ,517 4,732 14,401 9,240 ---- 24 ,040 3.657 10.904 8,872 .8 ,219 14 .734 16,644 ---- 130,960 33,141 

Expenses : 
Trip expenses - albacore : 

17,736 ~~' ';d-'~b,i;;;';-:::~ 3,560 558 2,211 5,012 766 1,700 168 3,761 5,741 
1,566 1,013 1,003 746 1,437 450 89 3 57'1 5M 6 19 1,200 10,070 997 

Food and provisions ____ 1,083 866 965 386 892 311 644 517 365 313 625 6,967 448 
Foreign country permits 227 227 782 
Bait and ice ___________ 208 304 52 722 237 600 406 150 2,679 268 
Miscell aneous ________ 

Total ______________ 6,209 2,645 4,483 1,411 8,063 761 2,540 2,796 1,697 1,338 5,736 37,679 I 8,236 

Trip expenses - other fish: Labor ________________ 
386 400 786 

Fuel and lubricants ____ 128 510 243 569 160 1,610 
Food and provisions ____ 120 320 274 287 150 1, 151 
Foreign country permits p' 123 -, -2;3 Bait and ice __________ 7 600 125 1,005 
Micsellaneous _________ 460 460 

Total _____________ 764 830 1, 117 1,589 835 5,135 

Other boat expenses: 
Repair and maintenance 1,709 985 1,428 1,265 4 ,734 2,461 2,093 1,544 447 694 1,150 18,510 1,536 
Insurance 298 446 515 712 1,971 824 
Licenses and-t;~e~-~;;-b~~- 15 3 84 95 139 84 II 123 81 58 I ' , 76 1,036 235 ,_ 
Payroll and other taxes _ 67 108 182 4-l 116 8 208 733 295 Interest ______________ 190 295 494 73 180 1,232 Depreciation __________ 2,680 424 1,575 872 .j - , 1,065 4,320 388 741 2,542 1,921 17,000 1,469 Moorage _____________ 75 113 105 91 5/J 96 49 585 Truck and auto _______ 294 200 951 1911 1,6 35 Fishing gear __________ 305 30 122 .102 266 1,401 796 210 3,452 
As~essments-cooperatives 240 360 219 139 85 1,043 Supplies ______________ 136 144 Miscellaneous _________ 85 81 683 606 692 2,147 , 786 

Total _____________ 4 ,959 1,614 4,367 2,597 7,820 4,604 7,551 2,820 3,150 4 ,75 2 5,254 49,488 5,145 

Total expense __________ 11 , 168 4 .259 8 .850 4.772 16.7 13 5.36 5 10.09 1 5.6 16 5.964 7.679 11 ,825 92,302 13 .381 
Net income or (loss) ______ 4,349 473 5.551 4.468 7.327 I (1,708 ) 81 3 3.256 2.255 27 ,055 4,819 38,658 219,760 

1 Owner and wife on boat. 
2 Two owners on boat. 
N .A. = D ata not available. 

<n 
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Table l8,- Income and expenses for Pacific coast albacore boats (40' to 44' in length), 1958 
-------------------------------------.-------

J,v \)"'1' 

Item 

A-44 ' B 41' C-42' J) 12' r 10' 1-'-41 ' (,·HI' 11-4 3' 

Catch receipts: 
Albacore ________________ )11 1,298 )1 3,51 1 N, A ~ 4 ,622 )14,478 ~18,100 ~ IfJ,l (,r, )113,107 
Other fi . h __________ ____ __. _ 397 __ , 81 1 3,'1J7 2,\1)0 

1 42 ' 

~8 752 

J 40' 

~'I,O,(J 
2,MII, 

K 10' 

)\8 187 
IJ 01(J 

L·4: ~I-l~ 

SI2,OOO 1$12,75,. 
3, 100 

T otal 
( I~) 

Bait 
boau 

Olle 
ball 1>o)3t 
repo:tl,l:1' 

r";-L~ ' 

)1116,94 7 1$32,,84 
22.920 

T otal ________________ 11 ,298 3,'128 , , \,111 8,415 20.'}(J1) I 10 , 11,1, I I i. 1.07 1 M,i52 lll·~". I 1-,21!, I 15.400 I 12 ,751) I 139,867 I 32,1~4 
Expenses: 

T rip expen,es - albacore: Labor _______________ _ 

Fuel and lu bricant. ___ _ 
Food and provi si on. ___ _ 
Forei gn counlry permi ts _ 
Bait and icc _________ _ 
Miscellaneou. __ .. ____ _ 

2,870 
I , 152 

822 

494 
879 

80 

54 

8 
49') 
102 

T otal ___ ___________ 1 4,8 44 2, 107 SO') 

Trip expenses - other fi sh: Labor _______________ _ 
Fuel and lubri canle ___ _ 
Food and proviaiona ___ _ 
Foreign country perrniu _ 
Bai t and ice _________ _ 
Miacellaneou. ________ _ 

T ot.1 _____________ _ 

ther boat expen. ea: 

JO 
129 

II 

275 

121) 

120 

17, 
'); 

170 

110 

I II 
HI 

I ,\'I 

JRr, 

2,r,0.? 
1,;00 

171 

12H 

I !Ol 

IHI 
1011 

71(J 

1,3'd 
~H, 
(d1 

2.'JIJ~ 

(1'(' 
'If If, 
75 ; 

!.-'J 

2."!l 

(I v, 
",2 
J~O 

1.711 

, 0 II 
-, lOS 

JI7 

1,00 

-; 41,11 

~II ") 

2.!i 

',IHI 

1.12h 

,-t" 
;k~ 

1M, 

I ,lOR 

~"S 
420 

HI 
;00 

I , ~M'I 

3,1)00 
MOO 
5,0 

1,0 

4. ,;1)0 

~fI 
;IHI 
I ill 

!!III 

I .;/JO 

2.52 I 
777 
41> 

I~O 

J ,9 I' 

I Ii ,\95 
8,%5 
6,421) 

1.'141 

B,SH 

,I) 
2,OJl 
1,10i 

1,-$30 
;/JII 

6 ,12& 

1 !I00 Repair and mainten.nce _ 233 2,080 1,533 270 J,/,lI, 2,1 11 2.\10 I <'22 I:"; 110" ".. 1 111.11 ,,,.:,, 
Insurance --- _________ ____ ____ 2t17 _ .. , __ 71" ____ L7:! 1,7US 

!,I I 2, \ III "!1 

Lic<n aea .nd taxes on boa 1(,8 101 I! ! 14(, Hl II IMS k6 41 11'.' '!~ 21(, 1,41 3 
Payroll and other taxea - 1% 81 1", __ __ Hljl II~I ____ I'''' 3:S 1,41"1 
T nlcrCIl ________ ___ ___ 11 _ .. _ 271 2"1. .:!~U 1 ~ 1:;0 ~Ic", 
Deprec iation _________ 1,399 358 67J 1,2M! 1,1711 4,]/,11 110 il,1I 1/"12 I ."~l 1.1.;11 IG.-Ili' 
Moorage _____________ 176 lOr, '16 '17 'Ii, 'II I,tj~ 
Truck and auto _______ 200 I , l l! ____ __ l;~ _ --_ ____ ____ 1,,'10 
Fishing gear ---------_ 25 !() ! I! ! 2111 !,lIlI I.~" ~;n ~'''; 4 ,iSS 
A .. eo~menu-coop.rativea I ~II III 1511 j:n 

7 186 
1,1(1) 

442 

171 

8,8'1 

1.'1,1' 
3 ~f) 
1 ;(~ 
,';'1 

I~!'i~ 

Suppl ... __ ____________ I J ____ _ __ -; __ , I ' 

M, acellaneoua - -------- 75 5!! 7 11, Mill ti,- !.~·I J 1,11'.1 

T ot.1 

T otal expenaea _________ _ 

Net in come or (lOll) _____ _ 

1 T wo owne," on boat. 
N .A, - Dal. not available 

2,247 2,68') 2,{,/,rJ 1,'138 7,1!8 ,I ,UI,O i,~iI 3.352 4 J,S~ 1 .~ 11 4 ,5 S- 4 '1'111 S2,)lll J ;,ti l O 

7,091 5,071 un 2,71i l 13,259 7,%8 1Ci , !I;! S,lIil ".Ifll 1\.111 

4,207 (1,143) 1,8)1 5,1,51 7,(,11 2" ln 2,'1 IS 3,1>7'1 ! ,q " , 'I. illS 
In . '~i 

l.~ Ii 

8,91'; 

J.S~1I 

q~.J\J(1 

4'.'() 

11 .5~'1 

_I ~ , ~;5 



Table 19.-Income and expenses for Pacific coast albacore boats (45' to 49' in length), 1956 

Ji g boats Bait boats 

Item A-48' B-46' C-47' D-48' I E-45' I F-49' I G-47' I T otal H-46' 1-48 ' T otal 
( 4 ) (2) 

$ 14,8 7 1 N.A. $4 ,564 N. A. $ 15,492 $ 17,629 N.A. $5 2,556 $5,01 8 $4 ,523 $9,54 1 
3.639 5.206 8,845 

1.:1 Q.7 1 t1 C:::h:d ?? 835 6 1,40 1 5,0 18 4,523 9,54 1 

3,5 12 1,951 4 ,927 10,390 1, 166 1,248 2,4 14 
1,909 804 697 806 4 ,21 6 705 1, 184 1,889 

506 225 602 499 1,832 55 1 559 1, 110 
8 16 8 16 

87 289 747 701 1,824 203 203 

Total ______ ________ ___ _ 6,0 14 1,3 18 3,997 6,933 18,262 2,625 3,807 6,432 

Trip expenses - other fish: 
85 3 1,382 2,235 
341 364 705 

Labor __________________ _ 

Fuel and lubri ca nts ____ __ _ 
Food and provi sions ______ _ 195 33 1 526 
Foreign .:ountry permits __ _ 
Ba it and ice _______ ___ ___ _ 117 234 35 1 Miscellaneous ____________ _ 

T otal __ __ ___ _____ _ 1,506 2,3 11 3,8 17 

th er boa t expenses: 
585 854 1,860 1,055 4,354 1,3 4 3 1,039 2,382 

1,162 105 750 2,017 1,650 1,650 
303 71 60 434 292 292 
159 82 258 499 62 62 
372 372 

1,285 945 2,295 1,662 6. 187 280 1,505 1,785 
548 548 

6 19 6 19 
336 87 238 2RI 942 229 229 
167 83 14 3 314 707 

14 3 14 3 
326 104 485 9 15 185 358 543 

Repair and maintenan ce 
l nsurance ______ _________ _ 
Licenses and taxes on boat __ I 
P ayroll and other taxes ___ _ 
l ntere s ~ -; _________________ ' 
DcprCCI3110n _ __ _________ _ 
Moorage _________________ 1 

rru ~k and auto __ ______ _ 
I' IS h,ng gea r _______ ______ _ 
Assess ments-cooperatives __ _ 
Supplies ____________ ___ __ 1 

MIScellaneou s ___________ _ , 

Total ________________ _ 4,695 2,692 6,030 4 ,3 ~0 17,737 2.037 4,906 6,943 

In 7na ,I "I" " I h~ 19816 4.662 8,713 13.375 

I ,J 70 7," 71 2 1,585 356 '(4 , 190) (3,834) 

Total expcnsrs -------------l I I JJJ I J 

Not ,ncom. or (loss) _nn_n J " " ' , - ---l 
No 0\\ ncr on boat. 

" ./\ Data not available . 

'oJ 
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Table 20.-Income and expenses for Pacific coas t albacore boats (45' to 49' in length), 1957 

J I~ boa" Bait boats 

Item A-48 ' B-46' C· 47' D-48' I \' -4 ;' I V- I 'I" 1 (; 47' T ota' 11 -46 1-4 6' -(ola' 
(5) (2) 

$1 1.999 N . A ~ J,I07 2, 108 ~I 1,0;1 ~I R,7hfJ , . ,\ $; 1.627 $9.425 S8,677 S18. 102 
1"1" 4. '100 6,86 1 

11 aao .. 111 7 ., Inlol 1 7 1. I.J q l.fJO 58 ."PO:8 9, 41; 8.677 18 . 101 

Catch receipts: Al baco re _________________ _ 

Olher fi sh __________ _______ ~I _ _ ~-~~----~----~-----~----~-----~----~------~~ 

Tota l ------------------- 11-====~==F::::::::=====1F=~~==f=~~==f:=~~==F~~~==1F=======F=~~~=4==~~==4=~~~=I=~~=== 
Expenses : 

2.562 l l H 4,R I' 7.72; 1.628 4 .262 5,890 
T rip expenses - albacore: Labor _______ ____ _____ __ . 

Fuel and lubricanls ______ _ 1,952 44 H 81n 14 01 I ,ll; ; l ,bS4 l ,tJU4 7M 1,768 
492 210 140 XII 4i1 2;S4 Sb'l 31 2 1.181 

_ _ _ __ _ 8'18 898 
4 5 " I; 10 187 211J 210 

Food and provisions _____ _ 
Fore ign country permits __ _ 
Ba it and ice _______ __ ___ _ 
Mi scell aneous ________ ___ _ 

TOlal __________ ______ _ 5.051 715 1.1 III 2."0; (,, 4 ;" 1I'l~O 1,111 6, 236 9 .'14-

T rip expenses - olher fi sh : Labor _______ __ ____ __ __ _ I ,~~U I , ~~IJ 
Fuel and lubricants ___ __ _ _ I jt , 4,n ' SQ 
Food and provi sions ____ _ _ I SO 1''1 5i1 

I ,I, -, ,0 !SQ 
Foreign cou ntry pen ni,s __ _ 
Bait and ice ___________ _ _ 
Miscellaneous _______ ____ _ 

l IN 2 , ~1 1 2.bIo9 
---+--------+--------+--------4-------~----

T otal _________ _______ _ 

Other boat expenses: 
2,358 821 ____ 2, 1'" J.S87 <l ,22'l 2.527 4 ,494 7.021 
1,300 I!h 21lO !7" b2\ 25 10 1.6;'; I ,SH 

Repai r and ma inttnc nce __ 
) nsurance ____ ___ ___ ____ _ 
Licenses and taxes on boat 329 7! 1'1 bU 17" i,'6 ___ _ 
Payroll and other taxes __ _ 87 IW Ill; 21 1 211 

4-1 ____ ____ l e, ___ ( ~ S l __ _.___ _ __ _ 

2,570 1,1111 b!'1 2,2'" 2,21b b,~7i } 211 1.506 1.i>2b 
21U lit. ____ t Ob 

Sol> .Ibt. __ __ _ __ _ 
141 102 4'1 126 t H 1, 11;!bU 2bU 
248 8\ 2s n 424 I,Ul; ____ I I! 152 __ _ _ 
422 21 7 5b l 1,2411 t i U 1.0S- 1.,,-

I nterest ________________ _ 
Depreciation _______ ___ _ _ M oorage _______________ _ 
Truck and auto _________ _ 
Fishing gear ____ _____ ___ _ 
Assess men ts-cooperatives __ _ Supplies ___________ ____ _ 
M IScellaneous ___________ _ 

T otal ________________ _ 
8, 10 ) 3, 222 I ,07l b ,7.I7 7.761 26.8'11\ 1, ; 7, '1.111 12.-OS 

1 1 1 CJ t O C~ ., II I (J IoIHI\ I.: '1 1 <4 _' . ~4 7 ; .!SS t5.~6; :~.(.>5' 

- - - -- --- --'" =3;==t========I==#~=F===¥=~=F#~=F~~ 
\ 1,1 .1.1 1 \ 11 .11 ,. n" ,. _.7~____ I 1! !~41 I ~ . I J; I l\O,(90) ( -4 .5SJ) 

Total expenses _____________ .. 

Net in come or (loss) ________ 1 I I 1 "\ ;D;~ ~ 
1 No owner on b03l. 

N ,A. = Data nOl available . 



Table 21.-Income and expenses for Pacific coast albacore boats (45' to 49' in length). 1958 

J ig boats Bai t boats 

Item I A-48' B-46' C-47' D-48' E-4 5' F-49' G-47' T otal H -46' 

I 
1-48' I T ota l 

(7) ( 2) 

Catch receipts: 
$ 15 ,006 $7 1,414 

I 
$ 10, 179 

I 
$ 15 ,55 7 

I 
$25 ,736 Al bacore _____ __ _____ ___ ____ $8,548 $5,850 $ 2,925 $ 1,863 $ 16,36 1 $20,86 1 Other fi sh ___ ____ __________ _ 

---- ---- --- - ---- 1,501 4,86 2 3,02 1 9 ,384 ---- 6 ,000 6,000 

T otal - ------------------ 8,548 5,8 50 2,925 1,863 17,86 2 25,723 18,02 7 80,798 1 10 ,179 1 21,557 1 3 1,73 6 

xt-enses: 
rip expenses - albacore: 

1,903 Labor __ ____ ______ _____ __ 594 2,497 2,965 7,469 10 ,434 
Fuel and lubrica nts ________ 1,3 2 1 547 536 492 943 1,068 720 5,627 1, 111 1,4 11 2,522 
Food and provi sions _______ 44 1 306 100 275 1,0 16 56 1 450 3, 149 755 4·0 1,198 
Foreign coun try permils ____ 

- 165 
---- ---- -168 

557 55 7 
Bait and ice _________ ___ _ ---- 90 ---- 48 50 140 493 19 3 36 1 
Mi scell aneous ------------ ---- --

Tota l ____ ______ ___ ____ _ 3,83 0 853 726 I 767 2,60 1 1,679 1,3 10 11 ,766 4,999 10,073 15,072 

T rip expenses - other fi sh : 

I 

Labor ____________ _______ 
---- ---- - --- - - -- l S I 15 1 - - - - 2,763 2,763 

Fuel an d lubrica nts _______ ---- ---- ---- -- -- 30 7 459 28 2 1,048 ---- 522 522 
Food and prov isions _______ ---- ---- ---- -- -- 24 3 383 288 9 14 ---- 16 1 164 
Foreign cou ntry permits __ ~_ ---- ---- ---- --- - ---- --71 Bait and ice _____ _________ 

---- ---- ---- ---- 87 150 ,00 537 ---- 71 M iscellaneous _____________ 

T ota l __________________ 
---- ---- ---- -- -- 788 992 870 2,650 ---- 3, 520 I 3,5 20 

Other boa t expe nses: 
Repair and mainte nance __ __ 1,3 16 1,640 855 49 1 2,337 2,946 2,050 11 ,63 5 2,29 1 3,296 5,58 Insurance ________________ 92 1 -- -- 469 170 737 600 4 15 3,3 12 - --- 1,700 !.i00 
Licenses and taxes on boat __ 354 ---- 96 45 60 ---- 147 702 ---- 27 1 27 1 
Payroll and other taxes ____ 127 ---- ---- 42 ---- 169 ---- 492 492 1 nlcrest __________________ 576 10 40 626 Oepreci:nion _____________ _ 2,630 1,530 1,348 825 2,295 2,2 16 2,434 13,278 -320 1,838 2~1 58 Moorage ________________ _ 

---- 189 397 304 ---- 80 970 96 9b Truck and auto ___________ 144 ---- 596 320 1,060 3~691 3.69 1 Fishing gear _____________ _ 300 --67 8 565 59 932 - 297 ---- 297 
Aueumenu-cooperativcs __ __ 12 1 47 85 127 300 120 867 Sup~ies _________________ 

---- 14 3 ---- 14 3 
MIscel laneous ------------ 280 106 142 ---- 176 ---- 438 1, 14 2 276 187 463 

Toul ----------------- 6,625 3,676 3,354 1,')38 7,078 6,12 1 6,044 34 ,836 3,280 11 ,475 14 ,i5 5 
Total expens .. ____ ___ _______ 10,41S 4,529 4,080 2,705 10,467 8,792 8.224 49,252 8,279 25 ,068 31,147 

Net income or (loss) __________ ( 1,907) '1,32 1 (1,155 ) (842) 7,395 216,931 29 ,803 3 1,546 1,900 3(3,5 1 1) ( 1,6 11 ) 

I Owner and WIfe on boal. 
I Two 0" orr. on boat. 
• l\u ownrrl 00 bollt. 

-0 



'" o 

Item A-50· 

Table 22.-Income and expenses for Pacific coast aibacore boats (50' to 60' in length), 1956 

Ball boats 

B-56· C-53' D-54· E-58· F-50· C-50· 1i-50· T otal 
(7) 

]-56' 

Jig boats 

)-60' K-56· T otal 
(2) 

Catch receipts: 
Albacore ---------------- $19,680 $17,485 $13,083 $12,500 $7,868 N A. $24,168 I $9,105 I $103.889 I N. A. I $20,250 I $8. I 
Other fish ____ _____ ______ 2,000 ____ ____ ____ __._ _ _ 4,000 3.695 9.695 ____ 14 ,604 ____ 14 ,604 

615 

T otal --------------- - 21.680 17 .485 13.083 12.500 7.868 --.- 28.168 1 12.800 1 113 .584 I ---- I 34.854 1 8.615 1 43.469 

Expenses: 
Trip expenses - albacore: 

Labor __________ __ ____ 3.200 2,667 1,200 2,7 31 1,028 10.826 6,897 2,468 9,365 
Fuel and lubrica nts _____ 869 1,905 1,458 bOO 711 1.080 824 7.447 1.114 340 1,4 54 
Food and provi sions _____ 794 705 9 12 600 SuO 548 J5; 4.474 970 582 1,55 2 
Foreign country permits - 95 1 619 1,570 
Bait and ice ___________ 424 424 517 99 6 16 
Miscellaneous __________ SIS 1 46j 463 

T otal 

Trip expenses - other fi sh: Labor ________________ _ 

Fuel and lubri ca nts ____ _ 
Food and provi sions ___ _ 
Foreign country permits __ 
Bait and ic~ ___ __ _____ _ 
Miscellaneous _________ _ 

T otal 

Other boat expenses : 
Repair and maintenance 
I nsurance ____________ _ 
Li censes and taxes on boat 
Payroll and other taxes _ 
Interest _____________ _ _ 
Depreciation _____ ___ __ _ 
Moorage _____________ _ 
Truck and auto __ _____ _ 
Fi shing gear __________ _ 
Assessmen ls-coopera ti 'Ies _ 
Supplies _____________ _ 
Miscellaneou s ________ _ _ 

Total ______________ _ 

4 ,863 2,6 10 5.037 2.400 4.477 1.628 2.2U7 21 .222 10. 449 4 ,571 15 ,020 

150 
115 

160 

425 

3,53 1 
270 

32 

90 
2,097 

198 

425 
242 

5.0 11 

49 

1,837 

2,883 
1,000 

390 
63 

357 
1,285 

1,300 
300 
120 

500 

1,373 
337 

17 
76 

1,946 
83 

12, 
215 

24~ 

792 

2.490 
400 

IU 

1.64; 

~8\ 
201 

2.19 

-24 

2,906 
91b 

56 

2S0 
2,010 

is 
542 

b41 

1,941 

19,494 
3,2-4, 

114 
11'1 
0'1-

11. 140 
281 

4,974 
801 
iOO 
685 
373 

7,535 

4 ,482 

24'1 
418 

2,JOI 
'" "JO 

1,2i4 

Ii j 

201 
1,1.?i 

80 

4 ,974 
803 
700 
685 
373 

i ,535 

5,756 

6,885 8,6 12 6,893 2,820 4,4 74 _. _ I 5,473 6,461 41 .6 18 I ____ 8.803 I 4,53 5 I.UQ8 

T otal expenses ----------- 35.'153 

Net income or (loss) ------- 7.516 

1 T wo owners on boat. 
N .A. = Data not available . 
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Ji g boats 

Item A-50' B-56 ' C-53' D-54 ' E-58' F-50' 

Catch receipts : 
Albacore ___ ___________ _ 

G-50' H-50 ' Total 
(7) 

I-56' 

Bait boats 

J -60' K-S6 ' 

980 

Total 
(3) 

Other fi sh ______________ 27,042 

T otal _____________ ___ 92,336 

Expenses: 
Trip expenses - albaco re : 

Labor ____ ________ ___ _ 3,000 __ __ 1,742 1,200 2,139 __ __ ____ 785 8,866 6,642 5,233 2,790 14,665 
Fuel and lubrica nts ____ 865 2, 155 1,275 600 6 13 ____ 840 ' 1,356 7,704 1,840 1,951 4 18 4,209 
Fooda ndprovi sions ___ _ 663 1,050 R23 600 89 1 ____ 685 509 5, 194 1,480 1,326 582 3,3 88 
Foreign country permits - ____ ____ ____ ____ ____ ____ ____ ____ ____ 840 1,587 401 2,823 
Bait and ice __________ ____ ____ ____ __ __ 279 __ __ ____ __ __ 279 200 69 132 401 
Miscell aneous _______ __ ---- ____ ____ ____ 82 ____ ____ ____ 82 ____ ' ____ 290 290 

T otal 

Trip expenses - other fi sh: Labor ___ ___ __ ____ ___ _ 
Fuel and lubri cants __ _ _ 
Food a nd prov isior.s ___ _ 
Foreign country permits _ 
Bait and ice 
M iscellaneou s 

T ota l 

Other boat expenses: 
R epair and maintenance _ 
Insu rance ___________ _ 
Licenses and taxes on boa 
P ay roll and other taxes _ 
In teres t _____________ _ 
Depreciation _________ _ 
M oo rage _______ ____ _ _ 
Truck and auto ______ _ 
Fi shin g gear _________ _ 
Assess men ts-cooperati \'es 
Supplies ___ _ 
Mi scel laneous 

T otal 

Total expenses 

Net income or (loss ) 

1 Two owners on boats . 
N .A. = Data not availabl e. 

4,50 1 

200 
135 

180 

515 

2,738 
465 

34 

60 
2,257 

198 

578 
123 

6,453 

11.469 

10,035 

3,205 

1,967 

5 I 

1,837 

1,950 

5,805 

9,0 10 

8,076 

3,840 

3,463 
1,000 

390 
44 

346 
1,266 

255 

687 

7,45 I 

11 ,29 1 

1,28 1 

2,400 

1,800 
300 
120 

1,000 

600 

3,820 

6,220 

6,280 

4,004 ____ 1,5 25 2,650 22, 125 11 ,002 10, 166 4,6 13 25,78 1 

2, 135 
350 

17 
103 

1,946 
130 

187 

483 

5,351 

9,355 

632 

35 0 
200 

229 

779 

4,60 1 
356 

50 

1,645 

400 
506 

292 
178 

2 17 

687 

1,58 1 
1, 163 

56 

175 
1,557 

198 

842 
513 

626 

1,98 1 

18, 285 
3,634 

7 18 
14 7 
58 1 

11 ,508 
328 

1,578 
1,07 1 

3,909 
829 
533 
777 
164 

6,2 12 

5,258 
2,8 30 

224 
138 
192 

4,098 
75 

3, 154 
1, 175 

799 
957 

42 

6, 127 

7,983 1,690 

185 

7,063 
2,004 
1,3 32 
1,7 34 

206 

12,339 

14 ,93 1 
2,830 

409 
11 2 250 
36 199 427 

3,008 1,868 8,974 
368 165 608 
684 684 

2, 167 437 500 3, 104 
586 586 
426 426 

3,3 18 109 3 11 498 9 18 

7,558 I 4,730 4 1, 168 16, 10 3 12 ,939 5, 105 34 , 14 7 

9,862 I 8,067 65,274 33,3 17 29,232 9,7 18 I 72.267 

'11 ,054 4,445 4 1,803 7,176. 1 11 ,63 1 1,262 20,069 



r::: 

g 
S 
:=. 
It:: 

or. 

= .8 

0 
U I ~ 

-
= ... 
'" ~ 
;:; 
.... 

t::; 

u 

'" 
""' j... 

0 .... 
'" :.. 
~. 

"'::'I ~ r::: 
Co 
x I 

" r::: 
c:s 

'" E 
0 

~ I ..,. ., 
C\I ::l 

:0 
a:I 

E-o 

~ 

22 

./ 

. 
'" 

". 

c~ 
,:s. 
a:: .,:. ,..; 

: , 
I 
I 
I 
I 
I 
I , , , , , 

-
" 

~ : 
~ 7 
~ ~l.t: Iii 

.:~~ ~ 
!:!<o 
U 

.; 

C .. ~b I 

'::';1." I 
I I 

~ 

:3 
.! .;; 
:; 

c ;; 
0 " 



INCOME 

Comparative Income Statements 

of Jig and Bait Boats 

Order of presentation .-Comparisons by boat length 
for both jig - and bait-boat operations for the years 1956-
58 are inc luded in the following order: 

Boats 

Under 40 feet ____ ________________ Tab les 13-15 

40 feet to 44 feet _______________ __ Tables 16-18 

45 feet to 49 feet _________________ Tables 19-2 1 

50 feet to 60 feet _________________ Tables 22-24 

The net income (or loss) shown is be fore Federa l or State 
income taxes . It does not include any payment for the 
labor of the owners nor any return on capital invested . 

Trip expenses-other fish-includes trips made for fish 
and crustaceans, such as lobster and crab. Salmon is 
most frequently listed as the second fishery under "other 
fish." 

Tab le 25 summarizes the information shown in tables 
13-24. Tobie 25, however, permits few genera lized 
statements, as wide variations in boat operation were 
fo und when individual boats were compared . 

N et income.-Average net income, for jig boats under 
40 feet in length, was $2,424, $2,84 1, and $2,077 for 
1956, 1957, and 1958 respectively. These amounts were 
not sufficient to pay the owner for his labor. In some 
operations, two partners ran the boat . J ig boats 50-60 
feet long show a steady decline both in catch receipts 
and in net income. The respondents had var ious reasons 
fo r the declines; no clearly defined common cause was 
evident. The operating results of bait boats varied 
widely . 

It was not possible to study the costs of the fishery 
without separating trip expenses by fisheries . When a 
boat engaged in two or more fisheries, allocation of 
"other" boat expenses had to be made between the 
fisheries engaged in by the given boat before true 
albacore expenses could be arrived at. 

Tables 26-32 compare the average income and ex
penses of boats that fish for albacore only and boats 
that fish for albacore and other species. 

Tri p expenses.-The fishermen were asked to report 
separa te trip expenses for trips made to catch albacore 
and for trips made to catch other fish. During the 
albacore season the albacore fishermen fish for alba-

core; out of season, they take other fish . With minor 
exceptions, they catch the species of fish they se ou 
to take. 

About 40 percent of the fishermen included fishing 
gear as an item of expense . Upon investigation, it was 
found that the term " fishing gear" d id not mean the 
same th ing to all fishermen. Items listed as "fishing 
gear" under trip expense included lines, lures, outrigger 
poles, sea anchors, cha in, rope, boats, aprons, poles, 
and many other types of boat gear and suppl ies. 

Many of the items might have been capital ized . At 
any rate, the benefit from their use extended for more 
than one season before they had to be rep laced. For 
these reasons, fishing gear is listed in this study under 
" other boat expense" fo r the purpose of uniformity. Re
porting in this manner was consistent with the overall 
facts, even though on a part icular trip there might be 
loss of such items as nets, lines, a nchors, and other gear. 

O ther boat expenses.- Other boat expenses were not 
clearly identifiable with specific tr ips and had to be allo
cated between the fisher ies engaged in by the various 
boats. Allocation of other boat expenses was made 
on the basis of the relat ion o f catch receipts in each 
fishery to total catch rece ipts. 

Table 33 summarizes the average net income class i
fied according to length of boat. It shows that boa ts 
operating in two fisheries yield higher overage net in
comes than do boats fishing for albacore only. Ths 
statement was true for boats of all lengths for all yea rs, 
with only one exception . 

Information on net income is shown without regard 
to the number of owners on the boat (tables 34 - 39). 
No attempt was made to classify boats by number 
aboard, because such classification would detract from 
the usefulness of the figures presented . 

Cost per pound.-Information on average cost per 
pound to catch albacore can be useful in ana lyzing 
the problems of the industry and in arr iving at possible 
solutions. Tables 34-39 reflect al locat ion of other boat 
expenses on the bas is of catch receipts of albacore and 
other fish . Th is allocat ion is necessary if cost per pound 
is to be determined for comparat ive p urposes. 

Tab les 34-39 show average cost per pound to catch 
albacore and average net income per pound for all 
boots report ing . Income and expenses of trips mode 0 

take f ish other than a lbacore have been elimma ed from 
the tab les in order to make the data compa rable. Table 
40 summarizes the informa ion shown in tables 34-39 
a nd includes he gross income per pound 0 he indus ry 
for the years under review. 

23 



Jig and bait boats.-Ana lysis of the data presented 
refl ects higher total expenses and lower net income per 
pound for the bait boats when compared to the jig 
boats for all years under review . The average catch 
by bait boats exceeded the catch by jig boats, how
ever, by about 5 tons per boat in 1956, by 22 tons 
per boat in 1957, and by 19 tons per boat in 1958. 
The average price per ton received for albacore was 
$343 in 1956, $289 in 1957, and $411 in 1958. In 
1958, bai t boats maintained a much greater average 
ca tch th an jig boats. 

Jig boats.- The following summarization, table 41 , 
shows that with on ly one exception, jig boats that en
gaged in two fisheries operated at a lower cost per 
pound for total expenses in all length class ificat ions for 
all years. Boats that operated in two or more fisheries 
had a lower cost in catch ing albacore because other 
boat expenses-such as repairs, depreciation, insurance, 
and taxes-were spread over a broader income base. 
The fishing season was prolonged, and greater income 
was realized fr9m the same semifixed costs during the 
year. 

Bait boats.-Similar comparisons of the operation of 
bait boats was not possible because the necessary in
formation was not available. A review, however, of 
tables 46-51 indicates in general that boats engaging 
in two fisheries had an advantage over boats relying 
on income from albacore fishing only. 

Review of operations of individual boats reported in 
prior tables shows in certain instances, wide variations 
for one boat from year to year and from one boat to 
another in the same year. 

Review of the fishery. -In this subsection, we are con
cerned with (1) expendi tures and (2) variations in income. 

E xpenditU1·es.-Expenditures on vessels and gear are 
curtailed during and after the season if the price per 
ton for albacore is low, as for example in 1957 when 
the average price per ton was only $289. Lack of in
come results in postponement of repairs, and in many 
instances, the acqu isition of needed equipment is de
layed. Conversely, in years of higher income, equip
ment is acquired and repairs are made during and 
after the season and before the end of the taxable 
year. Better financ ing would avo id this taking time 
out between trips dur ing season to repa ir or to install 
equipment. 

Variations of income.-Weather often causes income 
to vary. A sma II boat must return to port and " lay in" 
dur ing storms, thus reducing the number of possible 
fishing days during the season. Many competent fisher
men indicate that the first trip is important to an over
all successful season. In many instances, the small boat 
cannot reach the offshore f ish because of rough weather 
encountered and limited fuel capacity . Boats 50 feet 
long appear to have adequate capacity, range, and 
seaworthiness. 
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Table 25b.-Income and expenses by length classification for Pacific coast albacore bait boats, 1956' 
Under 40' 40'-44 ' 45 '-49' 50'-60' 

Fi sh for F ish fnr albacore Fi sh for Fish for albaco re Fish for Fish for albacore Fi sh for Fi sh lor a::Odcore 
Item albacore only and other fish alL.acore only and olher l, sh albacore only and other fi sh alL.acore onl y and other fi sh 

(3 boats) ( I boat ) ( I boat) (0 boat) (20vats) (0 boat) ( I boat) ( I boat) 

I- Albacore Albocor" Olher ("h Aibacore Albacure 1 Other fish Alb.core Albacore 1 Other fISh Albacore ' Alb,rore I Other fish 

Ca tch receipts 

Expenses: 

)1 16,697 $7. 175 )15,864 $26.642 )14 ,77 1 )18.6 15 

Trip expenses - albacore : 
Labor __ __________ ______________ 4 ,629 2, 164 7,586 1,207 2468 
Fuel and lubrication _______ __ _____ 876 330 989 945 ' 340 
Food and provisions ________ ______ 953 596 47 1 555 582 
Foreign country permits ___________ 630 588 683 408 6 19 
Bait and ice __________________ __ 29 1 69 28 1 102 99 

)120 ,250 

6,897 
1, 11 4 

970 
95 1 
517 

Miscellaneou s - -- - --- ------------ 463 I I 
T otal ___ I 7,379 3,747 10,010 3,2 17 4,57 1 I 10,449 I 

Trip expenses - other fi sh : 
L abo r _________________________ _ 
Fuel and lubricants _____ __ ___ ____ _ 
Food and provisions _____________ _ 
Foreign cou ntry permits 
Bait and ice ___________ ___ _____ _ 
Miscellaneous 

T otal 

Other boa t expenses: 

760 
604 
592 
701 

69 

2,726 

Repai r and maintenan ce __________ 1,527 2838 2684 1,096 1, 19 1 1,274 
l nsuracne __ _____ __________ __ __ _ 1, 14 5 746 825 
Li ce nses and taxes on boat _________ 240 108 88 255 14 3 175 

22,604 

)1 14 ,604 

4,974 
803 
'700 
685 
373 

7,535 

21,878 

Payroll and other taxes _______ ___ _ 11 9 74 60 377 31 145 104 
Interest --___________ __ ______ -- -- 99 20 I 243 175 
Depreciat ion ______________ ______ 762 318 259 1,469 893 2 127 1 33 7 964 
M oorage -___________________ ____ 34 45 :6 ' 80 ' 129 93 
Truck and auto ------ - ------ -- -- 173 372 268 
Fi shing gea r ____________________ 373 270 220 11 5 325 
Assessments-cooperatives ____ __ ____ 209 97 79 143 103 
Supplies ______ ___ __ ___ _________ _ 

Miscell aneous - -------- - --------- 317 903 272 353 177 128 

T otal 4 ,998 1,750 1,426 4,846 3,470 4,535 5, 150 3,7 13 

Tota l expenses 12 ,377 5,497 4, 152 14,856 6,687 9, 106 15 ,599 11 ,248 
Net income or (loss) - albaco re __ __ _ 
~ ',t Income or (loss) - other fish --j I ,I I L 3,356 

Total net income or (loss) ________ 4, 320 3,390 II ,I~b ( 1,9 16) (49 1 ) 8,007 

1 The above fi gu res are averages, using all boats. Certain expenses are not common to all boats, or expenses may be reported under different headings. 
2 Other boat expenses for boats fishing for both albacore and other fi sh have been allocated between albacore and other fISh on the basis of catch receipts of each to the total catch rece ipts. 



Table 26.-Average net income, 1959, Pacific coast 
albacore jig boats' 

Total Under 40' 40'-44 ' 45 '-49 ' 50'-60' Total 
( 10 boats) ( II boats) (6 boa l» (9 boats) (36 boats) 

Catch receipts ~8,000 ~ 1 3, 1 80 $20.733 $ 16.680 $ 13,87.1 

Expenses: 
Trip 2,269 3,944 6,98 1 4,145 4 ,035 
Other bOaL 2,851 4, 357 6,367 6,638 4 ,845 

Total ----- 5. 122 8.301 13.348 10.783 8.880 

Net income __ 2,878 4,879 7,385 5,897 4 ,995 

1 I nformation regarding 1959 jig-boill operations is presented here in 
summa ry ro:m. Owing to the lateness of collection, lime did not permit 
the inclusion of the data in the comparative analy,i s form used for 1956, 
1957, and 1958 . Information on bait-boat operations is not included be
cause of the sma ll er number of boats reporting. 

Income in General 

Cash receipts. -Income of the albacore fishery is not 
limited to sales of albacore alone, for receipts were 
obtained from the sale of other species. 

The percentage of income from other fish has been 
increasing (table 42), as has the number of boats in 
two or more fisheries (table 43). 

Income from other fish is reported from trips made 
primarily to take other fish, although in a few instances, 
there was a small amount of income from sales of other 
fish caught during albacore trips. 

Effect of season on income.- The albacore fishery 
season is relatively short. Most albacore are landed 
during July, August, and September when the albacore 
boats must be at full operating efficiency to produce 
maximum catches. Personal interviews and observation 
at landing ports indicated that the top producers (high
liners) were the boats that did not have to lay up during 
the season. 

Fishing for other fish, such as salmon, prior to the 
albacore season, accomplished two purposes: (1) Acts 
as a shakedown period after layup overhaul, replace· 
ment, and addition of equipment during off-season 
periods and (2) produces income during this period. Be
cause th is additional f ish ing absorbs a proportional 
share of certain fixed boat expenses-such as repairs, 
depreciation, and insurance-the cost per pound to catch 
albacore is lower for those boats that engage in two 
fishe ries. 

EXPENSE 

Trip Expense 

Labor.-In this section, we consider labor aboard bait 
boats, labor aboard jig boats, methods used to pay 
crewmen, and payment for additional labor. 
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Bait boats·- Bait boats require a larger crew than 
do jig boa ts and therefore have increased labor costs. 
Bait ~oats had crews of one to five men, not including 
owners. The size of crew did not change appreciably 
during o ur study. Smaller bait boats usually operate 
with one owner and two crew members. Absentee 
ownership requires an additional crewman. 

Results of absentee ownership were generally unta
vo rable in terms of net income. The cost of labor in
creased, often leaving these boats with an operating 
loss. At present there seems little possibility for success
ful operation by absentee owners. 

Jig boats.-Table 44 summarizes the details of owners 
and crew members. Most of the boats were operated 
by the owner and one crewman and by the owner alone. 

The cost of labor on jig boats often included a small 
amount of money paid by the boat owner for help in 
unloading, especially when he operated alone. One 
person cannot remove several tons of fish rapidly from 
the hold. The purchaser of fish at dockside, using two 
or three men and equipment; cannot wait for one man 
to fill the buckets by which fish are removed. The dock 
must be cleared for other boats desiring to unload. 

Methods used to pay crewmen.-Methods used to pay 
crewmen vary Widely. The owner often pays his crew
men either a percentage of the gross receipts, of the 
net receipts after trip expense, or of the net receipts after 
boat and trip expenses. Items included as trip expenses 
vary. Some boat owners pay a flat amount per ton 
with no deduction for trip expenses. 

Payment for labor.-Payment for labor, a lthoug h 
often based on catch receipts, may actually be for work 
done before the season starts. Labor costs are incurred 
when the boat is being readied for use, when the boat 
is laid up between trips and the boat is scaled, painted, 
and repaired during haulout. Labor costs were not the 
same for all boats; it was impossib le to make compar
isons. 

Fuel and lubricants.-Fuel and lubricant expense was 
common to all boats. The condensed summary (table 
45) may be used for comparative purposes. 

Table 45 shows that the amount spent on fuel for 
boats under 40 feet is considerably less than for larger 
boats. Two factors contribute to this difference: ( 1) 
A smaller motor and (2) a smaller fuel capacity. Small 
boats with smaller fuel capacity do not travel as for 
to sea as the larger boats and usually do not make 
long runs at night in search of new schoo ls of fish. In 
general , boats are lim ited in their stay at sea more by 
fuel capacity than by carrying capacity of the hold. 
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Table 27.-1956 average income and expenses by length classification for Pacific coast albacore bait boats1 

Catch receipts 

Expenses: 

Item 

Trip expenses - albacore: L abor _____________ _____ _____ _ _ 
Fuel and lubri cation __ __________ _ 
Food and provi sion s ___ ________ _ 
Foreign cou ntry permits 
Bait and ice 
Miscellaneous 

T otal 

T rip expenses - other fi sh : Labor ____ __ _____ ____ ____ _____ _ 

Fuel and lub ri can ts 
Food and provisio ns ___________ _ 
Foreign country permi ts 
Bail and ice ____________ __ _____ _ 

Fish for 
la lbacore onl y 

(3 boats) 

Albacore 

$ 16.697 

4,629 
876 
953 
63 0 
29 1 

7,379 

Under 40' 

Fi sh fo r albacore 
and other fi sh 

( I boat) 

Albacore 

$7, 175 

2,164 
33 0 
596 
588 
69 

3,747 

Other fi sh 

$5,864 

760 
604 
592 
70 1 

69 

Fi sh for 
albacore on ly 

( I boat) 

Albacore 

$26,642 

7,586 
989 
47 1 
683 
28 1 

10,0 10 

40'-44 ' 

Fi sh for albacore 
and other fi sh 

(0 boat) 

Albacore Other fi sh 

Fi sh for 
alLaco re only 

(2 boats ' 

Albacore 

S4.77 1 

1,207 
94 5 
555 
408 
102 

3,2 17 

45'-49' 

Fi sh for albacore 
'and other fi sh 

(0 boat) 

Albacore Other fi sh 

Fi sh fo r 
albacore only 

(I boa t) 

Albacore 

$8 ,6 15 

2,468 
340 
582 
6 19 

99 
463 

4 ,57 1 

50'-60' 

Fi sh fo r albacore 
and othe r fi sh 

( I boat) 

Alb aco re 

$20,250 

6,897 
1, 11 4 

970 
95 1 
517 

10,449 

Other fi sh 

$ 14 ,604 

4,974 
803 
700 
685 
373 

2,726 
Mi scell aneous ----------- - ---- - -- lr-----~~----1_----~------_+-----+_-----t-------+-----t------t------~-----_+--~~--

7,535 T otal 

1,878 ' 

Other boat expenses: 
Repai r and maintenance __ ___ _____ 1,527 2838 2684 1,096 1, 19 1 1,274 
I nsurance _________ ____ __ _______ 1, 145 746 825 

2,604 1 

Li censes and taxes on boat ______ 240 108 88 255 143 175 
Payroll and other taxes _____ ____ _ 11 9 74 60 377 31 145 104 
I nterest _____ ____ ______ _________ 99 20 1 243 175 
Depreciation _________ __________ _ 762 318 259 1,469 893 2, 127 1,33 7 964 
M oorage ________ ___ ___ ________ _ 34 45 36 80 129 93 
Truck and auto _____ ____ _______ 173 37 2 268 
F ishing gear ______ ____ __ _____ ___ 373 270 220 11 5 325 
Assessments-cooperatives _________ 209 97 79 143 103 
Suppl ies ____________ __ ________ _ 
Miscell aneous ____ ___ ___ __ _______ 317 903 272 __ __ 353 177 128 

T otal 4,998 1,750 1,426 4,846 3,470 4,535 5,150 3,71 3 

T otal expenses 12,3 77 5,497 4 ,152 14 ,856 6 .687 9, 106 15,599 11 ,248 

Net income or (loss ) - albacore ____ _ 4,320 1,678 ____ I 11,786 ( 1,9 16 ) (49 1) 4 ,65 1 

,t income or (loss) - other fi sh ----l 1,7 12 I 3,356 

Total net in co me or (loss ) _____ __ _ 

I.i 

4,320 3,390 11 ,786 ( 1,9 16) (49 1, 8,007 

The reader is caut ioned to note that th e above figures are averages, using all boats . Certain expen ses are not common to all boats, or ex penses may be reported under different headi ngs . 
Other boat expenses fo r boats fi shing for albacore and other fi sh have been allocated between albacore and othe r fi sh on the basis of catch receipts of each to the total catch receipts, 
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Table 28.-Income and expenses by length classification for Pacific coast albacore jig boats, 1956' 

C atch receipts 

Expenses: 

Item 

Tr ip ex pen ses - a lbaco re : 

Fish for 
albacore on ly 

(6 boa ts ) 

Albacore 

$6,478 

Under 40' 

Fi sh for albacore 
and ot her fi sh 

(I boat) 

Albacore Other fISh 

$8,226 jl875 

Fi sh for 
albacore only 

(4 boat s) 

Alba core 

$ 14 ,2 17 

40 '·44 ' 

Fi sh for albacore 
and ot her fi sh 

(4 boats) 

Albacore Ot her fi sh 

j\ 12,422 $4,187 

Fi sh fo r 
albacore only 

(2 boats) 

Albacore 

$9,7 18 

45'·49' 

Fi sh for albacore 
and other fi, h 

(2 boats) 

Albacore Other fi sh 

$16,56 1 $4 ,423 

Fi sh for 
albacore only 

(4 boats) 

Albacore 

$ 12,734 

Labor ___ _______________________ 347 1,5 12 2,278 1,756 3,419 1,650 
Fuel and lubri ca nts ___ _____ ______ 548 676 1,185 998 1,157 752 1, 169 
Food and provis ions __ ___ ___ _____ 353 528 949 532 366 551 694 
Foreign coun try permits __ __ ___ ____ 9 16 59 
Ba it and ice ______________ _______ 92 244 139 407 188 n 4 106 
Miscell aneous ___________________ 19 13 

T ota l 

Trip expenses - other fi sh : 
L abor ____ __ ____________ _______ _ 
Fuel and lubri ca nts __ __ __ _______ _ 
Food and provi sions ___ __________ _ 
F o reig n count ry permits 
Bait and ice _____________ _____ _ 
Miscell aneo us 

T ota l ______ ___________________ , 

Other boa t expen!>cs: 
R epai r a nd mainte nance _________ _ 
Insurance ___ _____________ __ __ __ ~ 
Li censes and taxes on boat __ _____ _ 
Pa yroll and other t axes _______ ____ , 
In terest ________________ _______ _ 
D epreciat ion ________ _ _ 
M oorage _____________ ____ ___ __ _ 
Tru ck and auto _____ ___ _________ ~ 

1,3 59 

1,062 
327 
11 7 

2,3(){ 

'2 ,087 

14 7 
11 5 
95 
16 

373 

2222 

3,785 4,274 

252 
302 
260 

57 
19 1 

1,062 

3,6G7 5,466 

1, 11 8 
353 
263 

176 

1,9 10 

3,632 

1,463 21, 139 "466 720 21, 160 2298 2,642 
273 97 58 1 332 96 409 

10 3 65 18 187 25 6 144 
6 1 78 24 80 133 38 35 

32 283 11 3 34 186 89 
515 1,4 10 150 2,407 873 23 1 1, 11 5 1.5 7 1 408 1,392 

14 67 36 13 274 21 
83 377 40 83 183 85 25 1 59 

50'·60' 

Fi sh for albaco re 
and other fi sh 

(3 boats) 

Albaco re 

$ 17,65 I 

1,409 
924 
566 

2,899 

"2,469 
418 

37 

87 
1,586 

60 

Other fish 

$3,232 

253 
18 1 

2 14 

648 

'506 
11 7 

9 

27 
338 

6 
Fishin g gea r ___________________ _ 
Assessments-cooperatives ____ __ __ _ 

2 1 260 90 24 2 12 205 55 150 254 
5 137 125 179 50 108 202 

34 
29 

20 26 58 14 
340 548 58 272 302 94 2 15 197 46 7 11 67 

Suppli es ___ _________ _____ _____ _ 
Miscellaneous ___________ _______ _ 

27 

T ota l 2,536 4,422 470 5, 162 3,152 1,086 3,695 4 , 111 1,070 5,701 5, 180 1,093 

T ota l expenses -- . -----____ ________ 3,895 6,786 843 8 ,947 7,426 2, 148 7,361 9,577 2,980 9,33 3 8,079 1,74 1 

N et inco me or ( loss ) - albacore _____ 2,583 1,440 ____ 5,270 4 ,996 ____ 2,356 6,984 ____ 3,40 1 9,572 ___ _ 

N et income or (l oss) - other fi sh ---- ____ ____ 32 ____ ____ 2,039 ____ ____ 1,44 3 ___ _ ____ 1,4 9 1 

T ota l net in come or (loss) ________ 2,583 1,472 5,270 7,035 2,356 8,427 3,401 11 ,963 

Th·.! above fi gures are ave rages, usi ng all boat s. Certain expenses are not co mmon to all boalS, or expenses may be reponed under differen t headings. 
Other boat expenses for boats fi shing for both albaco re and other fi sh, have been a ll ocated between albacore and other fi sh on the basis of catch receipts of e3ch to the total c3tch receipts , 
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Table 29.-Income and expenses by length classification for Pacific coast albacore bait boats, 1957' 

Under 40' 

Fi sh for Fish fo r albacore Fish for 
lalbacore only and other fi sh albacore only 

(3 boats) ( I boat) ( I boat) 

Albacor< Albacore I Other fi sh Albacore 

40' -44' 

Fi sh for al bacore 
and other fi sh 

(0 boat) 

Albacore I Other fis h 

Fi sh for 
albacore only 

(2 boats) 

Albacore 

45'·49 ' 

Fi sh for albacore 
and other fish 

(0 boat) 

Albacore Otber fish 

Fish for 
albacore only 

(I boat) 

Albacore 

50'-60' 

Fish for albacor< 
and otber fisb 

(2 boats) 

Albacore Other fish 

atch receipts $14 ,629 $5,921 I p > , ' VV I pu ,... I _m I nn I $9.05 1 I _m I m I $10,980 I m. 157 I $11,511 I itA. I nn ct -: 1: 1 A t 

Trip e.pens., other fis h : Labor _________________________ _ 
Fuel and lubri ca nts _________ ____ _ 
Food and provision, ______________ 1 

Fo reign cou ntry permits _________ _ 
Bait and ice _______ __ _________ _ 
'>I ,lcell .n<oul _________ _________ _ 

ther boll tlpens .. : 
Rtp~lr and malOlenance ____ ___ __ _ 
In.u rancc _____________________ _ 
Llttli'.t .and taxel on boat _____ _ 
Payroll a nd other tale' _________ _ 
I nterelt _ _ __________________ _ _ 
DepreClallon ___________________ _ 
~loorIR. ____________ __________ _ 
Truck Ind auto ________ ________ _ 
l· ol" hln, ~CiH __ ________________ _ 

A lItU01rn tl .cooper;niv/!! ________ _ 
Sup"I,. _ _ _____________ _ 
~I,"rllanroul __ . _______________ _ 

Toul ___________ _ 

Toul ('If't''''toCI __________________ _ 

~tl ill(umr or (Iou) 

:-\tt incorn. or (lOll) 

.Ibalor< 

othrr fi,h 

rotoll nrt lII(om(' or Clou) 

1.790 
1,041 

173 
158 
11 8 
547 

32 
1 16 
04_ 
153 

618 

1.10 1 

11.4 19 

1,19U 

f-- l, IQ() 

5,74 1 
997 
448 
782 
268 

8,236 

1,5 36 
824 
235 
295 

1,469 

78b 

5.145 

I J .38 1 

19.7bU 

19.760 

2,945 
88~ 
591 
449 
lOS 

4,974 

3,5 11 
9 17 

106 

9 13 

130 

779 

6,156 

11 ,.110 

(2.179) 

(1.179) 

l11r allene h"IU't ,ur ,;nrrajrtJ. uSing all bo.11~. ('tortaln elpcn!liC~ arc not common to all bo.lt~. or expcn~cs may be: reponed under dlfTerent he.,dlO'~ 

2,790 
418 
582 
401 
I"? J _ 

190 

4 ,6 13 

1,690 

185 

19 
1,86 

165 

500 

498 

5, lOS 

9,7 18 

1.20 2 

1,161 

Olhrr I."t .. prn'<I lor 1>0311 fi.h,ng lor both albacor< Jnd oth .. fish hove b.rn allocattd ~tw«n albacore and other fi,h on the bas" of (Otch r",.,p" of .ach to the toul C1tch r«<.pts 
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Table 30.-Income and expenses by length classification for Pacific coast albacore jig boats, 19571 

Item 

Ca tch receipts --------

E xpen ses: 
Tri p expen ses - al bacore : Labor ________________ _____ ___ _ 

F uel and lubricants ______________ _ 
Food and provisions ____ __ ____ __ _ 

Fish fo r 
",Ibacore only 

(6 boats) 

Albacore 

$6,643 

25 3 
626 
5 13 

Foreign country permits ___________ 1 86 
106 
2 1 

Ba it and ice ___________________ _ 
M iscell aneous 

T otal 1,605 

Trip expenses - other fi sh : 

Under 40 ' 

Fi sh for albacore 
and other fish 

(2 boa ts) 

Al bacore 

$9,944 

20 
873 
55 1 

1,444 

Other fis h 

$929 

Fish for 
albacore only 

(6 boa ts) 

Albacore 

$9,681 

1,466 
9 17 
73 1 

125 

3,239 

40'-44 ' 

Fi sh for albacore 
and other fish 

(5 boats) 

Albacore 

$ 10, 190 

1,788 
913 
516 

45 
386 

3,648 

OthPr fish 

$4,386 

Labor _________ ____ __ __________ I 57 
Fuel and lubrica nts _______ __ ______ 11 5 322 
Food and provisions ___ ____ __ __ ___ 137 230 
Fo reign count ry permits ________ __ 25 

Fish for 
albacore only 

(3 boats) 

Albaco re 

$5,738 

854 
1,070 

36 1 

27 

2,312 

45'-49' 

Fish for albaco re 
and othe r fish 

(2 boats) 

Albacore 

$17 ,207 

2,582 
1,2J7 

651 

53 

4,52 J 

Other fish 

$3,43 I 

6 10 
295 
285 

Bait and ice _____ ____ ___________ 38 20 1 

Miscell aneous -------------------- 92 I I I 14 5 

T otal ----- -------------------- 290 1,027 I I I 1,33 5 

Other boa t expenses : 
Repai r and maintenance 
In surance ______ ___________ _____ _ 
Lice nses and taxes on boat ________ _ 
Payroll and other taxes _________ _ _ 
Interest _______ _______________ __ _ 
D epreciation _____________ _______ _ 
M oorage ______________ _________ _ 
Truck and auto _________________ _ 

1,3 53 21, 308 "78 1,703 ' 1,202 2456 1,060 
2 10 369 53 263 13 1 642 

5 1 172 12 9 1 67 3 1 140 
56 64 15 29 

41 155 22 163 40 10 2 1S 
732 44 3 64 1,742 884 4 26 1,455 

16 65 27 12 135 

'2,501 
372 
97 

8 
18 

1,899 

252J 
80 
22 

2 
357 

14 1 8 1 169 61 252 32 

Fish for 
albacore only 

( 4 boats) 

Albacore 

$ 13,036 

1,270 
1,16 1 

841 

70 
2 1 

3,363 

2,34 1 
41 3 
14 5 
37 
87 

1,5 12 
33 

50'-60' 

Fish for al bacore 
a nd other fi sh 

(3 boats) 

Albacore 

$ 15,789 

1,262 
1,020 

6 10 

2,892 

22,570 
519 

38 

59 
1,5 H 

63 

Other fi sh 

$2,522 

28 1 
17 1 

:09 

66 1 

2403 
141 

8 

19 
266 

J 
Fi shing gear _________________ ___ _ 
Assess men ts-coopera ti yes __________ _ 

140 460 66 166 249 242 11 9 117 64 150 300 1b 
24 

Sup~ i es ____________________ __ _ 
M iscell aneous _____________ ____ _ _ 

18 100 67 22 III 29J 60 III 186 
44 24 68 9 

386 322 13 129 223 52 226 250 3 1 780 46 20 
Tot~ _______________ ______ __ _ 

3,116 3,245 310 4,320 3,255 1,458 4.1 32 I 6,075 1, 18 1 5,609 5,335 9 11 

T otal ex penses --_______________ ___ 4 ,72 1 4,689 600 7,559 6,901 2,48\ 6,444 10,598 1,>16 8,972 8,227 1.512 

N et income o r (l oss) - albacore _____ 1,922 5,255 ____ 2, 122 3,2 87 ____ (706) 6,609 ____ 4 ,064 7,561 ___ _ 

Net income or (l oss ) - other fi sh ____ ____ ____ 329 ____ ____ 1,901 ____ ____ 9 15 ____ ____ 950 

T otal net inco me or (loss ) __ __ ____ __ 1,922 5,584 2, 122 5, 188 (706) 7,524 4,064 8,5 12 

The above fi gures are averages, using all boats, Certain ex penses are nOt common to all boaLS , or expens .. may be reponed under different heading. , 
Other boat expenses for boa ts fi shing for both albacore and other fish have been allocated between albacore and other fi sh on the ba si. of catch recei pts of each to the total catch receipts , 
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Table 3l.-Income and expenses by length classification for Pacific coast albacore bait boats, 19581 

Under 40' 40' -44' 4 5' -49' 50 ' -60 ' 

I tem 
Fi sh for 

albacore only 
(3 boats) 

F ish fo r albaco re 
a nd other fi sh 

( I boa t ) 

Fi sh for 
albacore only 

( I boat) 

Fish for albaco re 
and other fis h 

(0 boat) 

Fish fo r 
albacore onl y 

( I boat) 

Fi sh fo r albaco re 
and other fi sh 

( I boat) 

F ish fo r 
albacore onl y 

( I boat) 

F ish fo r albaco re 
and other fi sh 

( I boat) 

Albacore Albacore Other fi sh Albacure Alba co re Other fi sh Albacore Albacore Other fis h Albacore 

Catch recei pts -u -l $ 17,404 $4,566 $6,706 $32,384 $10, 179 $ 15,557 $6,000 $7,65 1 

E xpenses : 
Trip expenses - albacore: 

L abor _________ ___ ____ ________ __ j 5,750 9 19 7, 186 2,965 7,469 1,848 
Fuel and lu bricants _________ ____ 747 III 1, 100 1, 1 11 1,4 11 578 
Food and provisions ___ __________ 872 2 17 442 755 44 3 602 
Foreign country permits _________ 97 557 
Bait and ice ____ _________ ___ ____ 220 46 171 168 193 99 
Miscell aneous ___ ____ _____ _______ 289 

T otal --- - ---- -- - ------- -- 7,686 1,293 

T rip expenses - other fi sh: Labor __ ______________________ _ 
Fuel and lubrica nts ___ _____ ____ __ _ 
Food and provi sions ____________ _ 
Foreign country permits ______ ____ _ 
Bait and ice ______ _____________ _ 
IVl iscellaneous __________________ _ 

1,695 
66 1 
940 
943 

92 

8,899 4,999 10,07 3 

2,763 
522 
164 

7 1 

3,4 16 

Albacore 

$32,725 

6,248 
2,226 
1,54 3 
1,592 

70 

11 ,679 

Ot her fi sh 

$3 0 ,55 1 

5,83 8 
2,079 
1,44 2 
1,487 

66 

Total --mu--m--1 ---- I _m I 4,33 1 I uu I uu I _u_ ---- I uu I 3,520 I m_ I uu I 10,9 12 

22 2.29 1 
Other boat expenses: 

Repai r and maintenance __ ________ 1,594 2242 2355 1,978 2,29 1 22 .379 29 17 210 1 "1.4114 
Insu rance ___ ____ ______________ _ 955 346 1,227 473 142 1,257 
Licenses and taxes on boat ___ _____ 168 75 109 239 196 75 96 186 
Pay roll and other taxes __________ 237 17 25 379 355 137 
I nterest ________________________ 73 337 132 
Depreciation __________ ________ __ 584 234 343 1,242 320 1,326 5 12 820 2,283 
M oorage __ __ ___________________ 35 39 57 96 2 19 169 
T ruck and auto ___ ____________ __ 222 2,664 1,027 3 10 
Fishing gear ____________________ 722 65 95 297 536 1,026 
Assessments-cooperatives _________ _ 150 28 41 240 
Supplies _______________ __ ____ _ _ 

25, 100 
1, 174 

174 

124 
2, 132 

158 
290 
957 
224 

Miscell aneou s __ _________________ 447 1,446 276 135 52 762 1,163 1,086 

T otal ___ ___ ______ _____ ___ ____ 5, 187 700 1,025 5,630 3,280 8,282 3, 193 5,413 12,230 11 ,4 19 

Total expenses 12,873 1,993 5,356 14 ,529 8,279 18.355 6,7 13 8,829 23,909 22,33 1 

Net income or (loss ) - albacore ____ _ 4,53 1 2,573 17,855 1,900 I (2,798) (1 , 178) 8,8 16 

1,3 (713) et income or (loss) - other fish ____ j 1,350 8.220 

Tota l net income or (loss) ________ 4,53 1 3,923 17,855 ( 17,036) 

The above figures are averages, using all boats. Certain expenses are not common to all boats, or expenses may be reported under different headings. 
Other boat expenses fo r boats fishing for both albacore and other fish have been alloca ted between albacore and other fish on the basis of ca tch receip ts of each to the total catch receipt s. 
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Table 32.-Income and expenses by length classification for Pacific coast albacore jig boats, 1958 ' 

Item 
F ish fo r 

albacore only 
(6 boats) 

Albacore 

Under 4U ' 

Fish for albacore 
and other fi,h 

(6 boats) 

Alba core Other /ish 

Fish for 
albacore only 

(I boat') 

40' 41 

I'oh for albacore 
and other fl!'ih 

(7 boat') 

Fi , h for 
albacore only 

(4 boau) 

45 -4'1 

I " h for albacore 
and other fi,h 

(J boab) 

,\lbalOre Other hoh 

----------------J1--'/.-4 -.8-2-3-+-~-6-. 7 ..... 9'-2--+--~-2-,2-7-2-+--~-11.11h ~ J, 12g 
Catch recei pts 

Expenses: 
Trip expenses - albaco re: Labor __________ ______________ _ 

Fuel and lubri cant s _______ _____ _ 
Food and provis ions ____________ _ 
Foreign country permits _________ _ 
Bait and ice _______ ___ ________ _ 

211 
4 )1 
414 

67 

468 
60 1 
l ' , 
, ,-

S9 

1.6 7~ 
811, 
1'1'1 

'II 

1.lhO 
tJSh 
-'HI) 

.!I' 

~;h 
7.!$ 
2~1 

Ifn, 
'>Ill 
(JI,.J 

ill 

F"h for 
albacore only 

(4 boau) 

Albacore 

~ 1).48'1 

1.8'l0 
I, ,S; 

1124 

, .; 

50'-60' 

Fisb for albacore 
and other fish 

(3 boats) 

Albacore 

S14.836 

8i2 
'1;8 
5j .; 

Otber fisb 

$~,1.26 

~iscell aneous --------------------Ir------1------1-----~-----_1~----4_-____ ~-----~-----_+-----~---~-~--~~-_+--~~~--
1. 14 8 1,100 ',.!tJl 2 ~~ 10( 1.111 1.~tJ; 4. li2 ~.}03 T otal 

Trip expenses - ot her fi sh : Labo r ____ ____________________ _ 

Fuel and lub ricants _____________ _ 
Food and provi sion s ____________ _ 
Foreign country permits _________ _ 
Bait and ice __ _________ __ ______ _ 
~iscella neous ___ __ _____________ _ 

T otal _____ ___ ________ ______ _ 

O ther boa t expenses : 
Repai r and maintenance ___ __ ____ _ 
I nsurance ________ _____________ _ 
L ice nses and taxes on boat ______ _ 
P ayrol l and other taxes _________ _ 

b:~;::itati~~-==================== ~oorage ______________________ _ 
Truck and auto _____ ___________ _ 
F ishing gea r ___________________ _ 
A ssess ments-cooperative.s _________ _ 
Suppl ies ______________________ _ 
M iscell aneou s __________________ _ 

T otal ______________ __ ______ _ 

1.410 
421 
9 

347 
2<) 
81 
26 

326 

" 1.2 1 ; 
1.1'1 
71 
11 
82 

601 
8 

41 
18J 
27 

28<) 
2,6 
'0, 
- 71 

71 

b~; 

' ,1'11 

17 
5 

16 
16, 

~ 
I I 
77 

1,(lt,h 

In 
~O l 
111 

i.ill l 
U 
')2 

1u7 
H 

179 --b! ISh 

'I III' 
'1 1,5 

7t, 
~ I ,-
~~; 
~ ; 

ItJ; 
J,n 
1-

1n, 

121 
'(11) 

i~; 

·"0 ~ 
-II 

~;~ 

'1 HI 
51 
HI 
II 
I; 

1'"1" 
~ 

:1 
I~I.; 

tiM 

1,07h 
,iJU 
i 2~ 

" ,-
II; 

I,'~l 
'1J 
;t~ 

'" 
I ·' J_ 

':,U,fl 
.'()~ 
,'lQ 

11 
II 

1,97, 

" 
~~I 
1~9 
I' ; 

H 
1- • . ' 

SU 
l4q 
~fH 

- 17~ 

~S; 

.. ';bO 

~.! 
10 

I , 
• ~ll 

~ ;, 
I" 
!t') 

~Q 

U)9S 
HI 
I;., 
;Q 
69 

1.510 
5~ 
% 
H 

1;9 
:~ 

blO 

:401 
-0: 
~, 

;i 
1,6F 

,~4 

16Q 

I:~ 

H 2,738 2.187 8Rb 1,7U, 1.U'n 1,1l:l 1 ,'}\Ii) ,'.~'H 9:1 i.3SI ;.'10 1,1l:l ,5.~9J - .3SI 

186 
119 

114 

439 

'5" ~ 
- .5 

b 

to 
21 ; 

9 

': ,-

10 

-"" ~ 
I-

T otal expenses ________ ____________ 1.886 4087 1.761 7.Q(){j ~,bll I .~'l; 5, 11 ; ;.1,6 I ,~O~ 11 . --1 ;.~ I} L 1.1 S4 

N et income or (loss ) - albacore _____ <}37 2,705 ;.no :.'11>" (b~ ~) IO,lID I.Qib ;.O~ i 

N et inco me or (loss) - other fi . h ____ S()'l I,J77 I.i:t <I~: 

T otal net income o r (loss ) _________ r-9J7 3.2 14 3.410 1.1 l1; (6tSl Il,ni 1 .9~ib 7.965 

The above fi gu res ar< ave rages, using all boall . Cert.in expe",e. ~re not common to III bol". or urent •• ml) ~ .... ponrJ un.l .. dtll.ttnl htaJ,np. 
" Other boat expense. for bonts fi , hing for both .Iboeore .nd other h.h hH. \K,en 11I00>lrJ ~t .. ... n Ilblcore anJ olhrr n.h on the bui. of '-Itch ""tip" 01 u,h 10 tbt totll c~\(h «<<opt. , 



Table 33.-Average net income or (loss) for Pacific coast albacore jig boats 

I 9 5 6 I 95 7 1 958 

Boat Fish for Fish for Fi sh for Fi sh for Fi sh for Fi sh for length albacore only al bacore and al bacore only al bacore and albacore only albacore and 
other fis h ot her fi sh other fi sh 

Fut ---- --------------- Dollars -------------------
Vnder 40 (6) 2,583 ( I ) 1,472 (6) 1,922 (2) 5,584 (6) 937 (6) 3,214 

40 - 44 ( 4) 5,270 ( 4) 7,035 (6) 2, 122 (5) 5, 188 (5) 3,430 (7) 4,346 

45 - 49 (2) 2,356 (2) 8,427 (2) (706) (2) 7,524 (4) (648) (3) 11 ,3 77 

50 - 60 (4) 3,401 (3) 11 ,063 (4 ) 4,064 (3) 8,5 12 (4) 1,936 (3) 7,965 

Note: F igures in parentheses (left of each colum) IndIcates number of boats. 

Table 34.- Average cost p€r pound to catch albacore and a verage net income or (loss) per pound for Pacific coast 
albacore bait boats, 1956 

Item 

Trip expenses : Labor _________ _____ ___ _______ ______ _ 
Fuel and lubri cants ________________ ___ _ 
Food and provisions ______ ___ _________ _ 
Foreign country permits __________ ____ _ 
Bait and ice __ ___ ____________________ _ 
Miscell aneous ________ _________ ______ _ 

T otal ________________________ ____ _ 

Other boa t expenses: 
Repai r and ma intena nce _________ ______ _ 
Insu rance _______ _______ ____________ _ 
L icenses and taxes on boat ___________ _ 
P ay roll and other taxes ______ ______ __ _ 
I nterest _______ _____ ___ ____ ___ ______ _ 
Depreciation __ ____________ ___ ___ ____ _ 
M oorage ___________________________ _ 
Truck and auto _______ _______ _______ _ 
Fishing gea r _______________ _________ _ 
Assessmen ts-coopera ti yes ______________ _ 
Suppl ies ____ ________ ~ ___ ____ ________ _ 
Miscell aneous ____ _____ ________ __ ____ _ 

T otal _________ _________ ___________ _ 

. Under 40' 40'-44' 45'-49' 50'-60' 

Fi sh for Fi sh for Fi sh for Fi sh for Fi sh for Fi sh fo r Fi sh for Fi sh for 
a lbacore only albacore and al bacore onl y albaco re and albacore only albacore and albacore only albacore and 

other fi sh other fi sh 
(3 boats) ( I boat) ( I boat) (0 boat) 

- - .- - - - - - - - - - - CtnlI ptr 

4 .75 
.90 
.98 
.64 
.30 

7.57 

1.57 
1.1 8 

.25 

.12 

. 10 

.78 

.03 

. 18 

.38 

.2 1 

5.17 
.79 

1.42 
1.40 

. 16 

8 .94 

2.00 

.26 

. 18 

.76 

. 11 

.04 

.23 

4 .88 
.64 
.3 0 
.44 
. 18 

6.44 

.70 

.48 

. 16 

.24 

.95 

.33 .58 

5.13 4 .18 3. 1 I 

ot her fi sh other fish 
(2 boats) (0 boat) ( 1 boat) (I boat) 

pound -------------

4.34 4 .9 1 5.83 
3.39 .67 .94 
1.99 1.1 6 .82 
1.47 1. 23 .8 1 

.36 .20 .44 
.92 

11.55 9 09 8.84 

4 .28 2.53 2.20 
2.96 

.52 .3 5 

. 11 .12 
.40 .21 

3.20 4 .23 1.1 3 
. 16 , 11 

.32 
.41 .65 

. 12 

.98 .70 .15 

12A6 9.02 4.36 

24.0 1 18. 1 I 13.20 

(6.88) (.98) 3.93 
TM~ ~pen~s ______ ________ __ ________ ~~1~2~. 7¥0~~~~1~3~. 1~2~~~~9~.~5~5~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
et income or (loss) per pound __ __ ____ __ 4.4 3 4 .0 1 7.58 

Table 35.-Average cost per pound to catch albacore and average net income or (loss) pel' pound for Pacific coast 
albacore jig boats, 1956 

Item 

Trip expenses: Labor __ ______ __________ ________ ____ _ _ 
Fuel and lubricants ______________ ____ _ 
Food a nd provisions ________ ___ ______ _ 
Foreign country permits ______________ _ 
Bait and ice ________ ______ ___________ _ 
Miscellaneous __ __ __ _______ __ _________ _ 

Total __ _______ ___ __ _________ _____ _ _ 

Other boat expenses: 
Repai r and maintenance ______ _____ __ _ _ 
I nsu ra nce _______ _____ __ ________ _____ _ 
Licenses and taxes on boat ___ ________ _ 
Payroll and other taxes _______ _______ _ 
IntereH ____________ __ __________ ___ __ _ 
Depreciation _____ ____ _______________ _ _ 
Moorage ___________ ____________ _____ _ 
Truck and auto __ ___ ____ _____________ _ 
Fishing gear _______ __________ _______ _ 
Assess ments-cooperati ves ________ _______ _ 
Su ppl ies _________ __________ ______ ____ _ 
Miscellaneous _______ __ ____ __________ _ _ 

Total ______________________ _______ _ 

Under 40 ' 40' -44' 45 '-44 ' 50'-60' 

Fi sh for Fi sh for Fi sh for Fi sh for F ish for Fi sh for Fi sh for Fi sh for 
!albacore only albacore and albacore only albaco re and albacore only albacore and albacore only al bacore and 

other fis h olher fi sh other fi sh other fish 
(6 boats) ( I boa t ) (4 boats) (4 boats) (2 boats) (2 boats) (4 boats) (3 boats) 

f-- -----------. Cmfs per pound ------------ --

.92 
1.4 5 

.93 

.24 

.05 

3.59 

1.40 
1.10 
1.9 1 
.5 1 

4 .92 

1. 82 
1.4 3 
1.14 

.1 7 

4.56 

3. 14 
1.38 

.73 

.08 

.56 

5.89 

3. 10 
2.39 

.64 

.33 

6 .46 

3.55 
.73 
.57 

.75 

5.65 

2.22 
1.57 

.93 

. 14 

.02 

4 .88 

1.36 
.90 
.55 

2.81 

2.81 4 .34 1. 77 1.57 1.27 1.20 3.55 2.39 
.87 .37 1.02 .34 .55 .40 
.3 1 . 12 .09 .33 .03 . 19 .04 

.07 . 1 I . 14 . 14 .05 
.08 .3 4 . 16 .33 . 12 .08 

1. 36 2.94 2.90 1.20 1.97 1.62 1. 87 1.54 
.04 .0 8 .05 .48 .03 .06 
.22 .79 . 10 .25 .26 
.06 .3 1 . 12 .37 .2 1 .20 .25 
.01 . 17 .22 . 19 .1 5 .20 
.05 .03 .06 _ 
.90 1.14 .33 .42 .38 .20 .96 -~07 

6.7 1 9.2 1 6 .22 4.34 6 .5 1 4 .2 5 7.67 5.03 

TM~ ~pen~s ____________ __ __ ___ ____ _ ~~1~0~.3~0~~~=1~4~.~1 3~~~=1~0~.7~8~~~~10~.~23~~~=1~2~~~7~~~~9~~~0~~~~12~.~55~~~~7~.8~4~~ 
et income or (loss) per pound ___ __ ______ 6.83 3.00 '- 6.3 5 6 .89 1 . 16 7.23 4.58 9.29 
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Table 36.-Average cost per pound to catch albacore and average net income or (loss) per pound for Pacific coast 
albacore bait boats, 1957 

Under 40' 40'-44' 45' -49' 50'-60' 

Item 
Fish for Fi sh fo r Fish for F ish for Fish for Fi sh for F ish for Fish for 

albacore only albacore an d albacore on ly albacore and albaco re on ly albacore and al baco re onl y albacore and 
other fish other fish otner fish ot her fish 

(3 boats) ( I boat) ( I boat) (0 boat) (2 boats) (0 boat) ( I boat) (2 boats) 

- - - - - -- - - --- - -- Clnii pu pound ------------_. 
Trip expenses: Labor _______________________________ 3.43 

Fuel and lubri cants ____________________ .86 
Foods and provi sions ___________________ .84 
Foreign count ry pel milS ________________ .57 
Sait and ice __________________________ . 15 

3.96 
.74 
.92 
.47 
.17 

2 .50 
.43 
.20 
.34 
.12 

4 .69 
1.4 1 

.94 

.72 

. 17 

3.67 3. 15 
.55 1.01 
.76 .75 
.53 .64 
.17 .07 
.38 Miscellaneous ____________________ -----

~----~~----_4------~~----~--------~----~--------~------
6 .06 5.62 T otal _____________________________ 5.85 

Other boat expenses: 
Repair and maintenance _______________ 1.76 
Insurance ____________________________ 1.03 
Li censes and taxes on boat _____________ . t 7 
Payroll and other taxes _________________ .16 
I nterest _____ _____ __ _________________ .12 
Depr ciation __________________________ .5 4 
Moorage ____________________________ .OJ 
Truck nd auto ______________________ .2 1 
Fi shing gea r _________________________ .64 
Assessments-cooperatives _______________ . 15 

6.26 

1.87 

.26 

. 10 

.83 

. 11 

.2 1 

.24 

.25 

3.59 

.67 

.36 

. 10 

.13 

-~64 

7.93 

5.59 2.22 2.32 
U6 .54 

.24 .04 
.17 .05 

.26 .04 
1.46 2.46 1.27 

.22 .08 

. 11 .11 
.21 .66 .48 

. 11 . 11 

. 11 .08 
1.24 .65 .07 

Suppl ies ____________________________ _ 
Miscellaneous ________________________ .62 .34 

f-----~----_+-------+_----_+------+_----~------~-----
Total ______________ ___ ____________ 5.43 3.87 2.24 10 .13 6.7 1 5. 19 

18 .06 12 .77 10 .81 

(3.63 ) 1.66 3.62 
TDt~ e'penes _______________________ ~~1~1.~2~8~~~=1~0~.~1 3~~~~~5~.8~3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Net income or (loss) per pound _________ 3. 15 4.30 8.60 

Table 37.-Average cost per pound to catch albacore and average net income or (loss) per pound for Pacific coast 
a lbacore jig boats, 1957 

Item 

Trip expenses: Labor ______________________________ _ 
Fuel and lubricants _________________ _ 
Food and provisions ___________ _____ _ _ 
Foreign country permits ______________ _ 
Bait and ice ________________________ _ 
Mi scell a neou s _______________________ _ 

Total ____________________________ _ 

Other boat expenses: 
Repai r and maintenance ______________ _ 
In surance __________________ __ __ _____ _ 
Li censes and taxes on boat ___________ _ 
Payroll and othe r taxes ______________ _ 
Interest _____________ _______ ________ _ 
D .. epreci a lion ________________________ _ 
Moorage _____________ ______________ _ 
Truck and auto _____________________ _ 
Fishing gear _______________ __ _______ _ 
Assessmen ts-coopera ti ves ______________ _ 
Suppl ies _______ _______________ __ ____ _ 
Miscell aneous __________________ __ ___ _ 

Total ______ ___ ___________________ _ 

Unde r 40 ' 40'-44' 45 '-49' 50'-60' 

Fish for Fi sh for Fi sh f"r Fish for Fish for 
albacore only 

Fish for Fi sh for Fi sh for 
albaco re only albacore and 

other fish 
albacore only albacore and 

othe r fish 
al bacore and 

other fish 
(2 boats) 

albacore only albacore and 
other fis h 

(6 boats) (2 boats) (6 boats) (5 boats) (3 boats) (4 boats) (3 boats) 

- - - - - - - - - - - - - ClniI pu pound 

. 55 
1.36 
1.1 I 
.19 
.23 
.04 

3.48 

2.9~ 
.45 
.11 

.09 
1.59 

.03 
1.26 
.80 

2.09 

2.18 
1.37 
\.09 

.19 

4 .83 

2.53 
1.29 
.73 
.07 
.55 

5. 17 

2. 15 
2.69 

.9 1 

.07 

5.82 

2. 16 1.41 
1.04 1.28 

.55 .93 

.04 .08 
.02 

3.79 3.72 

\.15 
.93 
.56 

2.64 

1.90 2.54 1.70 2.67 2. 10 2.59 2.3 5 
.5 4 .37 1.6 1 .31 .46 .48 
.25 . 14 .10 .35 .08 . 16 .04 

.08 .09 .07 .0 I .04 
.22 .24 .06 .54 .0 I . 10 .05 
.64 2.59 1.25 3.66 1.59 \.67 1.42 
.02 .10 .04 .34 .04 .06 

.3 1 .12 .24 .21 

.3 0 .67 .25 .3 5 .30 .26 . 17 .27 

.04 .15 .09 .28 .25 .12 .17 

.10 ~4 ~6 

.84 .47 .19 .32 .57 .2 1 .86 .04 

6.77 4. 7 1 6.44 4.6 1 10.39 5.09 6.2 1 4.88 

Total expenses ________________ ______ _ ~~1~0~.2~5~~~~6~.8~0~~~~1~1~. 2~7~~~=9¥.~7~8~~~~1~6~. 2~1~~~~8~.8~8~~~~9~.9~3~~~=7~.~5~2~~ 
Net Income or (loss) per pound _________ 4. 18 7.63 3. 16 4 .6 5 ( 1. 78) 5.55 4.50 6 .9 1 
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Table 38.-Average cost per pound to catch a lbacore and average net income or (loss) per pound for Pacific coast 
a lbacore bait boat s, 1958 

U nd er 40' 40'-44 ' 45 '-49 ' 50'-60' 

Item Fi sh for Fi sh fo r Fi sh for Fi sh for Fi sh for Fi sh for Fi sh for Fish for 
albacore on ly albacore a nd albaco re o nl y albacore and albacore only albacore and alba core only albacore and 

ot her fis h other fi sh ot her fi sh ot her fi sh 
(3 boats) ( I boat) ( I boat) (0 boa t) ( I boat) ( I boat) ( I li>oat) ( I boat) 

I- - - - - _. -- - -- - - - - - Cents per pound ----._---------
Trip expenses: Labor ___ __ __________________________ _ 

Fu el and lubricants _____ ____ ___ _______ _ 
Food and provi s io ns __________________ _ 
Fo reign co untry perm its _____________ __ _ 
Bait and ice _______________ __________ _ 
Mi scell a neou s ____ ______ _____________ _ 

T otal _____ ___________________ ____ _ 

Ot h" boat expenses: 
Repai r and maintenance ______________ _ 
I nsurance _____ _____ ____ _____ _____ ___ _ 
Licenses and taxes on boat ___________ _ 
Pay roll and other t axes _____ ___ ____ __ _ 
I nterest __ _________________ _____ ___ _ _ 
D epreciation ________________________ _ 
Moo rage ____________ __ _____________ _ 
Truck and auto ______ ________ _______ _ 
Fi shing gear ___ ____________ ___ ______ _ 
Assessments-cooperatives ___ ___________ _ 
Suppl ies ________ _______ _____________ _ 
Miscellaneous __ _____________________ _ 

T otal ___ ____ ___ _____ ____________ _ _ 

6.79 
.88 

1.03 
. 11 
.26 

9.07 

1.88 
1. 12 
.20 
.28 
.09 
.69 
.04 
.26 
.8 5 
. 18 

.53 

4. 13 
.5 0 
.98 

.2 1 

5.82 

1.09 

.H 

.08 

1.0 5 
. 17 

.29 

. 13 

4 .56 
.70 
.28 

. 11 

5.65 

1.25 
.22 
. 15 
.24 

.79 

.92 

6. 12 3. 15 3.57 

5.98 
2.24 
1.53 

.34 

10.09 

4 .62 

.65 

. 19 

.60 

.56 

6.62 

9 .86 4 .96 3.92 
1.86 1.55 1.40 

.59 1.6 1 .97 

.74 1.00 

.25 .27 .04 
.78 

13.30 9.17 7.33 

3. 14 6.7 1 3 .4 3 
1.62 .38 .79 

.26 .26 . 12 
.47 

.90 .08 
!.is 2.20 1.43 

.59 . 11 
3.5 1 .19 

1.44 .65 
.15 

. 18 2 .05 .73 

10 .93 14 .53 7.68 

16.7 1 24 .23 23.70 15.0 1 

3. 83 (3 .69) (3.16) 5.53 

Tm~ 9penHS ___________ ______ ____ __ ~~1 ~5.~I~q~~~~8~.~9~7~~~~9=.2~2~~~~~~~~~~~~~~~~~~~~~~~~~~~~= 
Net income or ( loss) per pound _________ 5. 35 11 .57 11 .32 

Table 39.-Average cost per p ound t o catch albacore and average n('t income or (loss) pel' pound for Pacific coast 
albacore jig boats, 1958 

Under 40' 40 '-44 ' 45'-49 ' 50 '-60 ' 

Item fi sh for Fi sh for fi sh for 
albaco re only albacore and albacore only 

other fi sh 

Fi sh for 
alba core and 

other fi sh 
(7 boats) 

fi sh fo r 
albacore o nly 

Fi sh for Fi sh for Fi sh for 

(6 "oats) (6 boats) (5 boats) ( 4 boats) 

albacore and albacore only 
other fi sh 
(3 boats) (4 boa ts) __________________________ r-______ L-______ ~ ______ ~ ______ L_ ______ ~ 

al bacore and 
other fish 
(3 boats) 

I-- - - - - - - - - - - - -- Cents per pound 
Trip expenses : 

Labor ___________________ __ _____ _____ 1.00 1.42 3.0 3 2.76 2.04 .23 2 .88 
Fu el and lubricants ____________ _______ 1.84 1.8 1 1.52 1.64 3. 10 1.08 2. 11 
Food and provi sions __________________ 1.77 1. 13 1.09 1.17 1. 20 .80 1. 25 
Forei gn count ry permits __ _________ ____ _ 
Bait and ice _________________________ .28 . 18 . 17 .5 1 .27 .09 .08 
M iscell aneous ___ _____________________ .03 

1. 15 
1.30 
.74 

T ota l ____________________________ _ r-~~~--~~.--~--~~~_+--~~--T_-----~------~-----
4.89 4 .5 4 5.8 1 6 .08 6.6 1 2.20 6 .35 

Other boat expenses: 
Repai r and maintenance ______________ _ 
In surance __________ __ _______________ _ 
L icenses and taxes on boat ___________ _ 
Payroll and other taxes ______________ _ 
I nterest _____________ ___ _____ __ _____ _ 
Depreci a tion ________________________ _ 
Moora ge ____________ __ ___________ __ _ 
T ru ck and auto __ ___________________ _ 
Fi shing gea r ________ ________ ____ ___ _ _ 
Assess ments-coope rati ves ________ ______ _ 
Suppl ies ______________ ____ __ __ __ __ __ _ 
Mi scell a neou 5 _ ________ _ _____________ _ 

T otal _______ __ ______ ____ _________ _ 

6.0 1 
1.79 
A I 

1.48 
.1 2 
.35 
. 11 

3. 19 

3.74 3.56 2 .63 4.6 1 245 6.24 3.33 
.42 A6 1.6 7 .5 9 .52 .97 
.2 1 .24 . 18 .53 .07 .20 .07 
.04 .37 . 10 . 13 .02 . 12 
.2 5 .20 . 11 .63 .01 .11 . 10 

1.83 3.09 2.02 6.78 2.33 2. 30 2.23 
.02 . 10 . 11 .95 .0 3 .09 .08 
. 14 . 17 .40 . 15 .3 2 . 13 
.55 .37 .84 .33 .22 .05 .45 
.08 .08 .04 .34 . 18 .21 .23 

.05 .04 
1.39 .5 4 .34 .48 .57 .2 1 1. 23 . 17 

11 .66 7.82 8.52 7.37 16.69 6 .48 11 .24 7.63 

Tm~ 9~nes _______________________ ~~1~6~. 5~5~~~~1~2.~3~6~~~=1~4~. ~33~~~~13~.~4~5~~~~2~3~.~3 0~~~~~8~.6~8~~~~1~7 .~5~9~~~~1~0~.8~2~~ 
Net income or (loss) pe r pound ________ _ 3.99 8. 18 6.2 1 7.09 (2.76) 11 .86 2.95 9.72 
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Table 40.-Average cost per pound to catch a lbacor e, average net income or (loss ) per pound, and ave rage 
weight of catch, Pacific coast a lbacore jig boats 

I ncome a nd expense 

Ji g boa ts Bait boa ts All boats 
Item 

1956 1957 1958 1956 1957 1958 1956 1957 1958 
(26 boats) (3 1 boa ts) (38 boa ts) (9 boa ts) ( 10 boa ts) (9 boats) (35 boats) (41 boats) (47 boats) 

---- - -- - -- - - - - - - - - - e,,,tI per po und --- ----------
G ross Income per pound: 

I ndustry average l ______ __ _ 17. 13 14.43 20 .54 17. 13 14.4 3 20 .5 4 17. t3 14.43 20.54 

Expenses: 
T ri p -------------------- 4.65 3.98 4.98 8.03 5.58 8.59 5.6 1 4.53 5.96 

Other boat ---- - ----- ---- 5.90 5.88 8.95 5.3 5 5.26 6.76 5.74 5.67 8.28 

T otal ----------- - - ---- 10.55 9.86 13.85 13.38 10 .84 15.35 I 1.3 5 10.20 14. 24 

et income per pound ------ 6.58 4.57 6.69 3.7 5 3.59 5. 19 5.78 4.23 6.3 0 

Weight of catch 

Po u ndI P ou ndJ 

! 

Pounds Pou ndJ ~OUlldI P ou ndI P oundJ PoundI Pound, 

Average per boat ----------- 69,6 24 71,5 17 45,676 79,33 8 115 ,278 83,99 5 72, 122 82 , 190 53,014 

1 F isher) Stati st ics of the L:nited States, F IS h and W"dlde, 195 6, 1957, a nd 1958 . 

Table 41.-A verage cost per pound to catch albacore and ave rage net income or 
(loss) per pound Pacific coast a lbacore jig boats 

Cost and income 

1956 1957 1958 
Item 

Fi sh for Fi sh for F ish fo r F is h fo r Fi sh for Fi sh for 
albaco re albacore and albacore albaco re and albacore albacore and 

onl y other fi sh onl y ot her fi sh only other fi sh 

-----------
Cost pe r po u nd 

on boa ts : 

Under 40' -- (6) 10 .3 0 ( I ) 1~ . 1 3 (6) 

~ O ',H ' ( ~ ) 10.78 (4 ) 10.23 (6) 

~ 5',~ 9' (2) 12.97 (2 ) 9.90 (3 ) 

50',60' ( ~ ) 12. 55 (3) 7 . 8 ~ U) 
et income per pou nd 

on boats: 

Unde r 40' - - (6) 6. 83 ( I ) 3.00 (6) 

40 ' ,H ' ( ~ ) 6.35 ( ~ ) 6.89 (6) 

45',49' (2) 4.16 (2) 7.23 (3 ) 

50',60' ( ~ ) 4.58 (3) 9.29 (4 ) 

N Gle: Fi gu res in pa renth eses ( left of eac h column) 

The difference in amount of fu e l consumed by jig 
boats and ba it boats did not appear to be signif icant 
in overall co mpariso ns. Bait boats do, however, make 
more trips to an d from fi shing areas. Jig boats are con
ti nually on the move, but make fewer trips to port . The 
two factors apparently offset one another, beca use fu e l 
expenses were not very different. It must be remem
bered that bait boats show a much larger catch receipt 
for the same expenditure for fuel. Of the tota l catc h 
receipts reported by jig and bait boats for the years 
under review, 7.7 percent was expended for fuel. 

The smaller jig boats have lower annua l p rov isio n 
costs than other boats (table 46). This difference is 
largely because the owner was often the on ly person 
on board. Bait boats, wi th crewmen aboard, showed 
somewhat larger average expenses. Of the total catch 
receipts reported by both jig a nd ba it boats for the 
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emtI per pound ----------

10.2 5 (2) 6 .80 (6) 16.5 5 (6) 12. 36 

11 .27 ( 5) 9.7 8 (5 ) 14 .33 ( 7) 13.45 

16.2 1 ( 2) 8.88 (4) 23 .3 0 (3 ) 8.68 

9.93 (3) 7.52 (4) 17.5 9 (3 ) 10.82 

4.18 ( 2) 7.63 (6) 3.99 (6 ) 8. 18 

3. 16 (5) 4.6 5 (5) 6 .21 (7) 7.09 

( 1.78) ( 2) 5.55 (4 ) (2 .76) (3 ) 11.86 

4.50 ( 3 ) 6.9 1 (4 ) 2.95 (3) 9 .72 

ind icates number of boats. 

Table 42,-Relative amount of income from albacore 
a nd f rom other fi sh, 1956-58 

Amount relative to total Income In: 
Item 

1956 1957 1958 

PUCr1tt PUU'Bt Puctnt 

Albacore _______ ___ 88.4 87 .5 8U 

Othe r fi sh -- - ----- 11 .6 12.5 15.7 

yea rs under rev iew, 5.3 percent was expen ded for food 
and prov isions. 

Little effort has been made to reduce costs, 

Foreign country permits.-The amount spent for enter
ing terr itorial waters of foreign countries was negligible 
during the period under rev iew. This expense may be
co me impo rtant in the overall cost in future yeQrs if 



Table 43.-Boats fishing only for albacore and boa ts 
fishing for .a lbacore and other species 

Boats 
Fishery 

1956 1957 1958 

No. P.erceni No . Percent No . Pacent 

Albaco re _____ 23 65.7 26 63.4 25 53.2 

Albaco re and 
other fi sh __ 12 34.3 15 36.6 22 -1 6.8 

Total ----- 35 100.0 41 100.0 47 100.0 

Table 44.-Number of crew members and owners aboard 
jig boats 

Boats 
Crew 

1956 1957 1958 

Va. No. No. 

Own er fishes alone ----------------- 7 9 9 
Owner and one crewman _________ ___ 11 13 19 
O w ner and two crew men ---------- 4 3 1 
T wo owners and no crewman ------ 3 4 5 
Husband and wife and no crew man - 1 I 1 

Total boats reporting - ----- - ----- 26 30 35 

Table 45.-Average annual cost of fuel and lubricants on jig boats and bait boats 

Annual cos t of fu el and lubri cant s 

Yea r Ji g boats Bait boats 

Under 40' 40'·44' 45'·49 ' 50'·60' Und er 40' 40'-4 4' 45' ·49' 50'·60' 

1956 $566 $1 ,09 1 $ 1,054 $ 1,064 $740 $989 $945 $727 

1957 687 9 15 1, 137 1, 101 73 1 997 884 1,403 

1958 516 749 80-1 1, 195 588 1,100 1,26 1 1,402 

Table 46.-Average annual cost of provisions for jig boats and bait boats 

Ji g boats 
Year 

Under 40' 40'·44' 45 '·49' 

1956 $377 ;\74 1 $458 

1957 522 633 477 

1958 393 535 450 

the fish encounter changing oceanic cond itions in their 
migrations. When a lbacore first appear off the coast 
of Mex ico, it is expedient to take out a permit to enter 
the territorial waters of that country to obtain bait, pro
tection from storms, or repairs for the boats. 

Bait and ice.-Ba it and ice as expenses were not com
mon to all boats. Bait boats use live bait to chum the 
fi sh. Jig boats usual ly carry a few 5-gallon cans of 
dead bait, which is used occasiona ll y to chum fish so 
that they will follow in the wake of the boat as it circles 
or tacks back and forth through the schoo l of fish. Some 
jig boats also use live bait carried in a small bait tank 
on the deck. 

Other Boat Expense 

Repa irs a nd maintenance.-Repair and maintena nce 
of hull, motors, and equipment is the largest expense 
for jig boats and is exceeded only by the labor expense 
of bait boats (table 47). 

The expense of repair and maintenance for jig boats 
has increased both in total and as a percentage of the 

50'·60' 

$6 39 

742 

699 

Bait boats 

Und er 40 ' 40' ·44 ' 45 '·49' 50'·60' 

$864 $47 1 $555 $776 

735 44 8 59 1 1,129 

708 442 599 1,073 

total income (tab le 47). Bait boats had increased ex
penses, but their percentage increase did not reflect 
as sharp an increase as did the jig boats. This differ
ence was accounted for by increased catch receipts by 
ba it boats. 

Do lla r amounts shown do not include the owner's 
labo r. Various boat owners reported that the time they 
worked during layup was substantial. If the boat owner 
did not spend part of his off-season time repa iring the 
boat, few boats would show profit. The high labor costs 
for electrical, refrigeration, and motor services would 
absorb the income. 

Table 47.-Average cost of repairs and maintenance 
for jig boats and bait boats 

Cost for jig boats Cost for bait boats 

Yea r Avera ge Amount rel ative Average Amount relative 
expense to catc h receipts expense to catch recei pts 

Dollars Pu((nt Dollars Putent 

1956 1,72 3 12.9 1,704 10.7 

1957 1,836 15.9 3,015 15.3 

1958 1,956 18 .2 2,890 13. 1 

37 



Table 48 -Average repair and maintenance expenses 

J ig boals 

Year 
Under 40' 40-44 ' 45 -49' 

1956 $1,240 jl l ,5H $ 1,089 

1957 1.361 1,683 1,846 

1958 1,520 1,754 1,662 

Repairs and maintenance may, in some instances, in
clude expenditures that should properl y be capitalized. 
In this instance, cost wou ld be written off as deprecia
tion over a longer time. Investigation of this a rea did 
not reflect unreasonable methods of depreciation in use 
generally. Because boat and eq uipment must be con
stantly repaired to maintain around-the-c lock schedu les 
wh ile at sea, the methods now used by the majority 
of boat owners appear to be sound. 

Table 48 shows average repair and maintenance ex
pense classified according to length of boat involved . 
This information indicates that, as would be expected 
from the fact that the tonnage of a vesse l inc reases 
faster than does its length, boats of the 50- to 60~foot 
class have expense greater than their proportionate 
lengths would indicate. This increased expense may 
be the result not on ly of the p roportionately greater 
ton nage but of the age of these boats, coupled with 
the higher cost of repair parts. There was a time a fter 
World War II when surplus motors and parts were ob
tainable at low costs. 

Few generalized statements may be made about in
surance. The average cost fo r jig boats appeared to 
be about 50 percent less than average cost for bait 
boats (table 49); however, the types of coverage we re 
not revea led by the questionnaires. Interviews with 
fishermen indicated that a large percentage of the 
bait boats that have southern cities as their home ports 
are insured individually th rough private insu rance com
panies. 

A large percentage of jig boats were registered in 
northern ports, where owners belong to cooperative 
associations and have co ll ective insurance rates. 

About 57 percent of the boats carried insurance of 
some form. Many boats were uninsurable. 

Many fishermen stated that insurance premiums were 
too high. Few businessmen in other industries, how
ever, would consider operating without insuring their 
investment. 

Licenses and taxes on boat.-Annual boat licenses 
are required by Ca lifornia, Oregon, and Washington. 
A fisherman may carry one, two, or all of these State 
licenses. 

Taxes on boats vary from State to State. In Ca lifornia, 
the county assessor appraises boats and lev ies a county 
tax. Boats registered in Washington were subject only 
to a State tax of minor conseq uence. 
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50-60' 

$2,785 

2,6 12 

3,5 19 

Bait boals 

Unde r 40' 40-44' 45-49' 50-60' 

jI 1 ,526 $ 1,096 $ 1, 19 1 $2,878 

1,666 1,536 3,51 1 4,977 

1,345 1,978 2,794 6,533 

Payroll and other taxes.-Payroll taxes include social 
security and unemployment taxes levied against the 
boat owner. The owner of the boat sometimes pays 
the employee's share of social security taxes. The 
amount of taxes paid varies with the number of crew. 
Comparison of bait-boat operations to jig-boat oper
ations shows that this category of expense is much 
larger for the bait boats, because of the la rger crews 
on the bait boats. Jig boats carry only one or two crew 
members, and often none. 

Interest.-One expense of boat operation is interest 
(table 50). 

Boat owners often state that credit was unavailable 
through banks. Many said that they had investigated 
the Federa l G overnment Fisheries Loan Program . Some 
had app lied; only one stated that he ' had secured a 
loan in this manner. In general, fishermen felt· that 
this program was of little use and was generally unavail
able to them, owing to regulations that would have to 
be complied w ith in securing and repaying loans. 

Interviews indicated that, for the first trip of the 
season, cooperatives furnished fuel, gear, and other 
supplies to many of the boat owners, who repaid them 
after catch receipts were obtained. Other methods of 
financing trip expense, equipment, and other necessary 
expenditures were arranged by borrowing from rela
tives, borrowing on car or truck, and borrowing from 
the cannery. 

Table 49.-Average cost of insurance for jig and bait 
boats 

T Olal boals Boats reponing Av~rage cost or 

Y ea r 
in sample insurance expen se In surance 

Jig Bait Ji g Bail Jig Bail 

Nllmbu Nu mber Number Number Dol/ar! Dol/ar! 

1956 26 9 15 5 580 1,166 

1957 31 10 18 6 585 1,4 35 

1958 38 9 19 7 644 1,069 

Table50.-Average interest expense f or jig and bait boats 

Yea r T otai boats Tota l boals Avera ge interest paid by 
in sample repo rtin g boats reporting pa yment 

Nu mb" Nu mber Dol/ar! 

1956 35 12 293 

1957 41 17 228 

1958 47 17 208 



The amount of interest expense is low. Many fish
ermen stated that they could not earn a l iving if they 
had to make both interest and principa l payments on 
a boat. 

Oepreciation.-A review of the boat-depreciation 
schedule, table 51 , shows four main property classifica
t ions used in computing depreciations. 

Hull.-Prior to 1950, 48 boats were built; after 
1950, only 3 boats were built (table 52). 

The estimated life used most frequent ly in deter
mining the cost allocated for depreciation varied from 
10 to 20 years (table 53). 

Many boat owners did not depreciate the hull, motor, 
and equipment separately. Use of a composite life does 
not appear to be consisten t with sound depreciation 
theory, as the life of a motor or other equipment is 
substantially less than that of the hull. Consideration 
should be given by these boat owners to separate assets 
with different lives. 

The straight-line method of computing estimated hull 
depreciation was used by every boat owner. 

"Main engine".-Data on engine depreciation re
vealed that the engine was often included with the hull 
for depreciation purposes. 

The estimated life used most frequently in esti
mating engine depreciation was 5-10 years (table 54). 
Except for the ease of computation, no explanation was 
found for use of either 5 years or the jump to 10 years. 
Boat owners should take a more reaPstic approach to 
the problem of main-engine life. Accelerated depre
c;ation would be consistent with the strain on the boat 
motors during day-and-night operat ion in the fishing 
season . Analysis of the repairs and maintenance re
ported by boat owners indicated that some method of 
acce lerated depreciation in the first few years a fter 
acquisition should be considered. 

R ej?-igeration.-With the ex c e p t ion of 3 boats, 
the 15 boats reported on used mechanical refrigerat ion. 
Some of the owners apparently consider their refriger
ation installation costs as expenses rather than as capital 
investments. 

There was approximate l y an even division in the 
use of 5 and 10 years as the estimated life for deter
mining the depreciation cost (table 55). Ease of compu
tation appeared to be the reason for the use of the 
two periods. When installing new or additional refri
gerat ion, boat owners should investigate the various 
acce lerated depreciat ion methods available to them. 

Electronic and othe'r equipment. - Assets listed 
under e lectron ic and other equipment included rad io, 
telephone, direction finder, lo ran, fathometer, automatic 
pilot, radar, aux iliary motors, and various other boat 

equipment, including trucks and autos used for business 
purposes. Purchase of boat equipment was capitalized 
by some boat owners a nd expensed by others. Elec
tronic equipment is subject to hard usage and usually 
needs continua l repair. Justification of short- life esti
mates in this classification appears to be in accord with 
sound accounting principles, if confined to electronic and 
simi la r equipment. 

Moorage.-For 1958, average expenditures for 
moorage amounted to $ 149 for 21 boats reporting. 
Moorage in San Diego was not a problem, although 
certain boat owners stated th at in other localities, dock
ing faci lities were crowded and in some cases taken 
by sports fishing craft. 

Usually the boat owner pays a year ly moorage rental 
on the basis of length o f boat. Addi tional faci lities, 
such as showers and other accomodations necessary for 
owners living on boats permanently a re available at ad
ditional cost in certain areas. The inclusion of such 
costs might account for the unusual ly large amounts 
appearing under individual boat operations in tables 
13-24 . 

Tl"Uck and automobile.-Expenses of truck and 
personal automobi les used for haul ing supplies, gear, 
and equ ipment, and for other business trips appear in 
about 25 percent of the questionnaires. Personal inter
v iews indicated that fami ly members often brought repair 
parts from the home-port city to the location where the 
boat was to be laid up for repairs. 

Dep reciat ion of truck and auto was usually included 
as expense under this heading, rather than in the de
preciation schedu le. It also appears, however, in t e 
depreciation-expense schedule under other equipment 
for some boats. For the boats reporting truck and auto 
expense separate ly, the average expenditure for the 3 
years was $550. 

Fishing gear.-This category of expense was not clearly 
defined in the minds of the fishermen . Certain respond
ents did not list any expense for fishing gear. Accord
ingl y, on ly limi ted comparisons can be made. The av
erage expense was higher for bait boats than for jig 
boats. Larger crews on bait boats required larger ex
pentitures for such items as pol es, lines, hooks, and nets. 

Both jig and bait boats had increasing costs from 
1956 through 1958. Increased cost of individual items 
would account for this fact, because interviews with fish
ermen did not indicate that they had made any changes 
in the type of fishing gear used. 

Fishing gear for albacore and other f ish is included 
in the expenses listed in table 56. Review of individual 
boat operations did not suggest that the larger boats 
necessarily had larger expenditures. Expenses vary 
wide ly from year to year, depending upon such factors 
as loss by storm, natural wear, and money available. 
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Table 5l.-Deprecia tion data on hull , engine, r ef riger a t ion, and electronic and other equipment for jig and bait boats, 1958 
T ype 
and 

desig
nation 

Boat Hull Main engine Refrigera tio n Electronic an d other eq u ipmen t 

Lengt h I Date 
bui lt 

Und er 40' F tt t 
J ig : A _______ __ _ 38 

B _____ __ __ _ 38 
C ________ __ 34 o ______ ___ _ 39 
E __________ 39 
F ___ ____ __ _ 36 
G ____ _____ _ 34 
H ___ ______ _ 33 
I ____ ______ 35 
J ___ ___ ___ _ 34 
K ___ ______ _ 37 
L ___ ______ _ 39 
M ____ ___ ___ 36 
N _____ __ ___ 38 

T otal ____ _ 

Bait : o ____ _____ _ 
p 

Q - --------R 

T otal ____ _ 

40' -44 ' 
J ig: 

38 
38 
38 
38 

Y ta r 

1946 
1947 
1946 
1944 
1941 
1949 
1942 
1920 
1946 
1949 
1939 
1945 
1949 
N. A. 

1946 
1944 
1946 
1945 

Date 
acquired 

Y tnr 

1946 
N.A. 
1946 
1946 
1956 
1958 
1946 
1956 
1958 
1957 
1939 
1958 
1957 
1949 

1946 
1944 
1946 
1948 

Cost L ife 

D ollars 

15,000 

5,000 
"6,400 
36, 250 
35,000 
35,6 15 
32 ,093 
38 ,800 

3, 500 
8 ,000 

313,000 
" 13,500 

4 ,5 00 

10, 175 
8, 100 

312,500 
214,000 

r ears 

15 

20 
N.A. 

15 
N .A. 
N.A. 

5 

N.A. 
N.A. 

15 
10 
10 

15 
15 
10 

N .A. 

D epre
cia tion 

D olla rs 

850 
(1) 
250 

4 18 

4 38 
1, 148 

450 

3 ,554 

577 
540 
(1 ) 

I , II 7 

Date 
acquired 

Y ear 

1956 
N. A. 
1946 
N. A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
1958 
N A. 
I\.A. 
N. A. 
N.A. 

1946 
1946 
N .A. 
N.A. 

Cost Life 

Dolla,s 

1,875 

2,750 

1,245 

4 ,000 
4 ,630 

Y ears 

6 

10 

10 

Depre
ciation 

D ollars 

3 13 
(1) 
(') 

(1 ) 

313 

(1) 
(1) 
( 1 ) 

Date 
acqu ired 

Year 

1957 
N.A. 
1948 
ICE 
N. A. 
ICE 
1948 
1957 
N.A. 
1957 
N. A. 
N.A. 
1957 
N.A. 

1946 
195 1 
1946 
N .A. 

Cost L ife 

D olla rs I Y ca rs 

1,475 I 

1,200 I N. A. 

400 I N.A. 
750 5 

426 I N.A. 

1,0 35 I 10 

800 
1,500 
2,000 
1,000 

N.A. 

D epre
ciation 

D ollars 

(1) 
(1) 
(1 ) 

167 

6b 
(1) 

233 

(1) 
(1) 
(1) 

D ate 
acqui red 

Y ear 

1949 
N. A. 
52· 57 
1954 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
1958 
N.A. 
N.A. 
N.A. 

55-57 

46-52 
55-58 
N.A. 
N.A. 

A _______ __ _ . 
B ___ ______ _ _ 44 1946 1953 326,800 10 1,3')9 N. A. ____ __ ___ N .A. ____ __ ___ N .A. 

4 1 1949 1949 2,6 17 25 105 1958 507 2 253 N .A. __ __ __ ___ N .A. C ____ ______ _ 

Cost 

Dolla, s 

2,905 

2,5 I 5 
1,000 

1,629 

2,940 

3,538 

2,5 10 
3,400 

L ife 

Y ears 

5- 10 

10-20 

N.A. 

? -_ -J 

5-6 

4-5 

D epre
ciation 

D ollars 

127 
(1) 
176 
(1) 

168 

974 
1, 136 

623 

3,204 

(1) 
6 13 

600 

1,213 

T ota l 
depre
cia tion 

D olla rs 

1,290 
(') 
426 

168 
585 

9 74 
1,5 74 
1,2 14 
1,073 

7,3 04 

577 
1, 153 

(1 ) 
600 

2,33 0 

1,399 
35 8 o ___ _______ _ 

E ___ __ __ ___ _ 
42 1947 1950 N .A. __ ____ N .A. ____ __ ___ N .A . ___ _ __ __ _ N .A. 
42 1947 1947 210,000 20 500 N. A. ____ __ ___ N .A. 1,500 __ ( 1) 56-57 733 3-5 173 6 73 
40 1945 194 5 313,000 __ (1) N .A. ____ __ (1 ) 1957 800 __ ( 1) N. A. ____ __ (1) (1 ) F ______ ___ _ _ 

G __ ____ ____ _ 
H ___ __ _____ _ 
I ___ _____ __ _ 

J -- ---- -- __ _ K _________ _ 

4 1 1946 1946 8 ,727 20 437 1958 2,8 50 5 570 1958 5,000 5 1,000 5 1-58 1,553 5-1 0 275 2,282 
40 1946 19 50 10,000 10 1,000 1950 5,000 5 ( 1) N.A. ____ __ (1) 52-58 1,876 5- 10 170 1, 170 
43 1946 195 4 16,050 6 2,67 5 195 4 4,000 5 800 195 4 1,55 0 5 3 10 57-58 2,3 00 4 575 4,360 
42 1945 19 56 1,879 15 125 1956 1,000 5 200 1957 100 2 50 1957 622 5-8 65 440 
40 1935 195 6 10,000 20 425 1956 3,5 00 10 300 ICE ____ __ __ _ 1956 225 5 35 760 

L 
M 

40 1945 1945 22 ,500 15 1,533 i953 1,454 10 14 5 1953 2.04 7 10 205 53-56 783 10 109 1,992 
-I 42 195 3 1954 12,000 15 8 14 1956 1,5 00 5 300 195 4 3,005 5 b40 19 56 845 5 169 1,923 -I 42 19 34 1938 315,000 N.A . 1, 150 N. A. ____ __ ___ N .A. ____ __ ___ N .A. ____ __ __ _ 1,150 

T ota l -----~ 10, 163 2,568 2,205 1,57 1 16,507 

Bait: N _____ _____ _ 42 

Fully depreciated . 
Hull and motor. 
Boat and equ ipment. 
Overhaul cost. 

N .A. = Data not avai lable . 

1948 1948 12,704 12% I 1,01 5 1953 '1 ,084 10 108 1949 1,000 I N .A. (1 ) 1953 1, 185 10 11 9 1,24 2 
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Type 
and 

desig
nat inn 

Boat 

Length I Date 
built 

45 ' -49' F at Y inr 

Table 51.-Continued 

Hull Main engine Refri geration 

lli~ lli~ Cost Life 
acquired acquired 

Y inr Y tn r Dollars Y t arJ 

Depre
ciatio n 

D ollars 

Electronic and other equipment 

Date 
acquired 

Ywr 

Cost 

Dollars 

Life 

Years 

Depre
ciation 

Dollars 

T otal 
depre
ciation 

Dollars 
Jig: A ____ __ ___ _ 48 1948 1956 326,296 10 2,630 N .A. ____ __ ___ N.A. ____ __ ___ N.A. __ __ __ ___ 2,63 0 

B ______ __ __ 46 1923 1954 3.900 5 780 1958 4,000 10 400 1958 3,500 10 35 0 N.A. ____ __ ___ 1,530 
C __________ 47 1947 195 0 9 ,700 20 485 1956 2,300 5 460 1957 1,5 39 10 154 1957 1,8 12 5, 10 249 1,3 48 0___________ 48 1957 1957 312,961 10 825 N .A. ____ __ __ _ N .A. _ ____ __ ___ 1958 179 5 ___ 825 
E __________ _ 45 1949 1949 10,500 20 525 1 9 ~ 9 11 ,200 10 1, 120 1956 3,000 5 600 1952 1,000 20 50 2,295 
F ___ _____ ___ 49 1950 195 0 15,600 20 780 1950 8,000 10 800 1957 2,770 5 554 195 1 1,63 1 20 82 2,2 16 
G ___ _______ 47 1947 1947 18, 385 33 557 1947 7,000 15 467 1955 3,220 ) 1,073 1957 1,350 4 337 2,434 

Total ____ _ 

Bait : 
H 
I 

50'-60' 
Ji g: 

A 

Tota l ____ _ 

B __ _____ _ _ 
C __________ _ o ___ _____ __ _ 
E __________ _ 
F _________ _ 
G ________ _ 
H ________ _ 

T otal ____ _ 

Bait: 
I 
J 
K 

T otal 

46 
48 

50 
56 
53 
54 
58 
50 
50 
50 

56 
60 
56 

Fully depreciated . 
Hull and motor. 
Boat and equipment. 

N.A. = Data not avai lable . 

1943 
1946 

19 38 
1945 
1928 
19 18 
1947 
1946 
1945 
1935 

1949 
1954 
19 18 

1947 
1946 

1941 
1946 
19 39 
1956 
1947 
1958 
1945 
1949 

1949 
19 57 
1949 

23,500 I N .A. 
15,000 15 

10 ,925 
26,500 
23 11 9 

5,000 
20 ,000 
20,000 
22 ,000 

329,900 

26 ,600 
36,000 

8,870 

20 
20 
10 

N .A. 
20 
15 
20 

12 
15 

5-8 

6,582 3,247 2,73 1 7 18 13, 278 

320 
1,000 

1,3 20 

754 
1,3 25 

312 

1,000 
1,000 
1, 100 

31,586 

7,07; 

2,400 
374 

2,7 H 

N.A . 
194 6 

1953 
1 9~ 6 
1942 
N. A. 
1947 
195 8 
1946 
N .A. 

N .A. 
N .A. 
19 52 

7,083 

3,628 
10,000 
8,800 

10,000 
1,6 55 
7,5 00 

1,229 

14 

10 
10 

N .A. 

10 
10 

N .A. 

506 

506 

363 
(1) 
( ' ) 

(1) 
1 2~ 
(1) 

487 

60 

60 

19 55 
1947 

1955 
1954 
1953 
N .A. 
N .A. 
1958 
1953 
19 52 

1949 
N. A. 
195 0 

1,500 
1,800 

3, 58 3 
4 ,000 
5,636 

2,5 00 
4,200 
6,475 

N .A. 

1,200 

N .A. 

7 
10 
10 

10 
10 

N .A. 

6 

512 
5 12 
6 26 

188 
420 

2,258 

(j) 

N .A. 
55-58 

54-57 
N .A. 
N .A. 
N .A. 
1947 
N .A. 
194 6 
N .A. 

N .A. 
1957 

54 -58 

2, 1 SO 

3, 1 SO 

500 

1,250 

6 ,046 
2, 128 

5- 10 

15 

10 

3 
3,5 

332 

33 2 

628 

264 

33 
656 
125 

1,706 

2,0 15 
386 

2,401 

320 
1,838 

2, 158 

2,257 
1,837 
1,202 

1,033 
1,968 
1,645 
1,586 

11 ,528 

4,41 5 
820 

5,235 



Table 52.-Number of boats built 
during var ious periods 

Ye ar built 

1940 and prior ___________________ _ 
1941 throll~h 1945 ___ ____________ _ 
194 6 through 1950 ________________ _ 
1950 through 19 58 _______________ _ 

BoalS 

N"mbtr 

10 
12 
26 

3 

Table 54.-Estimated lif of main engine u d in 
depreciation 

Estim.ted I, fe 

} (lUI 

10 

\ e. lOci 0\\ ners uSing 
dCSllo!nlteJ estimOite 

\'umba 

12 

T a bl 

Table 

~;'lImated life of hull 

)' IOf} 

20 

15 

10 

55.-Estimated 

[', IIm>ted hf. 

fr DfI 

10 

lif of 

I 

I 

I 

'"mb" 

II 

II 

7 

nt 

Table 56.- verage xpen s for fi hing gear 
on j ig and bait boa 

B Oil t oprr a lion 1'11(, 1<)57 1'158 

J ig ~296 435 

Ball 360 (, I 735 

SUMMARY AND CONCLUSIONS 
This study indicates that many albacore fishermen 

are in a serious financial situation. The data show that 
the combined wage payment and investment return is 
small. If $6,000 per 12-month year is assumed to be 
a reasonable wage, many of the vesse ls had no return 
on invested capital. 

Part of the albacore fishermen's difficulties can be 
solved by better operation of his present equipment and 
vessel. For example, he can attempt to reduce his t ime 
in port to a minimum, possibly use a larger number o f 
lines when trolling, and consider using live-ba it fishi ng 
at least part of the time . 

The effect of method of fishing was eva luated . For 2 
of the 3 years investigated (1956-58), live-bait boats 
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produced greater net income than did trollers. 

Vessels investiga ed varied in length between 30 and 
60 feet. The larger vessels produced larger co ches and 
were more profitable. 

The survey indicated that better understanding of ac
counting methods and depreciation requirements would 
be advantageous to albacore fishermen . 

An important economic factor for the albacore fisher
men is the prob lem of foreign competi ion. Imports have 
been g rea ter than United States production in recent 
years, a nd have a n importa nt bea ring on the g ross in
come the fisherman obta ins from his catch of a lbacore. 
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FROZEN KING CRAB {Paralithodes camtschatica} 
MEAT: EFFECT OF PROCESSING 

CONDITIONS ON FLUIDS 
FREED UPON THAWING 

by 

Jeff Collins and Ru sse l L. Brow n 

ABSTRACT 

A study was made o f a number of stages in t he production o f frozen coo ked king cra b meat . The 
amount o f flu ids freed upon thawing (FFT) was definite ly re lated to the types of meat packed and the 
amount o f water in th e pack as affected by coo ling in wa ter a nd addition o f fl ood water. Other p ro
duction variab les studied had littl e o r no effect on FFT. 

INTRODUCTION 

A n understand ing of the factors tha t affect 
drained we ight is economica lly importan t to proc
essors o f frozen cooked king crab meat, not onl y 
because cra b meat frees fl uids upon thaw ing (FFT) 
but al so beca use there is a large var ia tion in the 
amount of such fl uid" f rom sa mp le to samp le. FFT 
should be reduced to a minimum to avo id adverse 
consumer reaction to " buy ing wa ter" even though 
the packag es are sold on a d rai ned-weight basis. 
It is also des irable to reduce var ia tion in the amount 
of FFT, since non uniformity o f drained weights of 
individual packa ges req uires expensive overfill to 
ensure that minimum we ight requirements are met. 

FFT is often referred to as " d rip"; however, the 
distinction between FFT in frozen king crab and the 
more usual mea ning of " d r ip" should be careful ly 
noted. 

Drip is usua lly defined as the cloudy liqu id that 
exudes from frozen meat upon thawi ng and is de
rived from the natural f luids o f raw musc le. The 
amount of drip depends upon the method emp loyed 
to measure it . For instance, re lative ly smal l amounts 
o f drip are obtained when musc le is thawed on a 
wire screen as compared to that obtained by centr i
fug e or press methods, wh ich app ly considerab le 

fo rce. The term " d rip" is o ften modified to ind icate 
the method o f its determ ination o r process stage in 
w hich it occurs; thus we o ften see the terms "cook 
d rip ", "centr ifuge d rip ", or " free drip" . "Weep" 
has been used to desc ri be the exuda te o f un f rozen, 
raw musc le. N one of these terms adeq uately app ly 
to the FFT o f the manufactured f roze n cooked ki ng 
crab product, since such an exudate is composed of 
unknown re lati ve amounts of flui ds freed from the 
origina l raw musc le, fluids excha nged during aq ueous 
cooking , various amounts of p rocess ing water (for 
exa mple, coo ling, flum ing ), and glaze. 

When ini ti a ll y considering the probl em, we as
sumed that if a particular step in production had a 
definite effect on FFT, the step could then be p laced 
under quality contro l and the varia tion could be 
minimized. According ly, the purpose of the exper
iments reported here was to co mpare th e amount 
and var iation in FFT in f rozen cooked king cra b meat 
when prepared by using semicommercial production 
techn iques with the follow ing variations: 

1. Meat type. 
2. Fl oodwater. 
3. Cooking t ime. 
4. Cooking medium and processing water. 
5. Shredded meat . 
6. Ascorbic acid flood . 
7. Moisture content. 

Author note.-Jeff Collins, Ch,.,,,j ,,. Bureou o f Commercia l Fisheries Technologica l Laboratory, U. S. Fish and Wildlife Service, Ketchi
kan, A laska ;. and Ru sse l L. Brawn, Chellli ,', Ala ska Department o f Fish and Game, Ketch ikan , Ala ska . The Fishery Technalo>,ical Lab
oratory was 10lnt ly operated by th e Bureau and th e State of Ala ska during th e period o f thi s study. 
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This paper is composed o f severa l sec tions. In 
the Procedure section the common fea tures tha t app ly 
to procedures used in al l experimen ts are discussed . 
The Ana lysis sect ion is a discussion o f the exper i
ments for each processing variab le studied. Methods 
and spec ial condi ti ons pecu liar to individuol expe r
iments are included in this section. Fina lly, the data 
are summarized and conc lusions are drawn. 

PROCEDURE 

Semicommercial Production of 

Cooked Frozen King Crab 

Live king crab were butchered, and the corapace, 
viscera, and abdomen discarded . The leg sections 
were cooked in boiling sea water for 24 minutes, 
then cooled in a tank of overflowing sea water. The 
legs and claw arms were separated, and the meat 
removed both by hand and by squeezing between 
rubber rollers. Extracted meat was flumed onto belts 
for washing and inspection, segregated by meat type 
(fig . 11, then placed into rectangular containers mea
suring about 15 x 11 x 3 inches (table 1). 

T a ble I.-Order and amounts of different types of 
meat packed in each I 5-pound block of 
crab meat 

T otal meat 

\!t..'fll ::' 
BoJy JIlJ , hou lder 
Cl.l\\ 
Ca rpu~-proPtJs-dJl t) I us 

. \ molillt 

r ounds Oun (fJ 

IJ 10 
5 10 II 
I I ; 
~ I J 5 

15 10 n 

After packing, 16 ounces of water were added 
to the meat (flood wa ter) to provide an internal 
glaze (fig. 2). The resulting block of meat was 
frozen in a blast tunnel overnigh t (-20 0 to _40 0 F.l, 
removed from the freezer carton, and give n an ex
terna l glaze. The glazed bl ock was then returned 
to the original carton, packed along with severa l 
others into master cartons, and held at 0 0 F. until 
shipped. 

The large blocks were sh ipped to a packaging 
p lant at Bellingham, Wash., where they were sawed 
into consumer-sized portions. Each large block was 
first cut into thirds, then each third cut into 13 
smal ler po rtions as would be the practice for the 
6-ounce consumer-s ized portions or into 10 portions 
for the 8-ounce size. After being sawed, the 39 or 
30 individual port ions were repacked into the ori 
ginal freezer carton in the same order as sawed, 
overwrapped w ith a polyethylene bag, and sea led. 
The samp les were then shipped, using suitable refr i
geration, by either air f re ight or water to the 
Bureau of Commercial Fisher ies Techno logica l La b
oratory at Ketchikan, Alaska . 
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The individual portions were numbered for iden
tifi ca tion (fi g. 3). The geometry of this division 
causes differences in FFT between certain groups 
o f the consumer-sized portions. Corner and end 
portions were more ragged tha n the inside portions 
and contained large voids that had filled with flood 
water . These portions, in nearly all cases, gave 
high FFT values. Excluding these portions when 
comparing the effec t of processing conditions on 
FFT reduces variation between part ions and improves 
the sensi tivity of the experiment. Since our purpose 
was to compare the effect of treatment of blocks 
rather than describe the amount of FFT, the added 
precision in the mean justifies the exclusion of the 
data from the end and corner portions. 

Determination of FFT 

Since this study was production oriented, a 
method similar to that employed by the U. S. Depart
ment of the Interior in inspecting frozen ing crab 
was used to determine FFT. For our purposes, the 
technique ' was standardized as fo llows: The sample 
is placed in a 6- by 12-lnch laminated poly-cello 
bag hot has 12- 1 4-lnch holes punched along the 
bottom edge and several additional holes punched 
in each bottom corner. The sample and bog are 
weighed and placed into a larger polyethylene bog, 
which serves to collect the FFT. This outer bag also 
contains a 3-ounce cylindrical weight used to keep 
the bogs from floating when immersed in a wa er 
bath to thaw. The bags are tacked to a board 
and suspended in a constant-temperature water bath 
(fig. 4). The 5-inch-long portion of meat is sub
merged 3-3 4 inches to 8-3 4 inches beneath the 
surface and held at 60 0 F. for 25 or 40 minutes for 
the 6- or 8-ounce portions, respectively. The sample 
is then removed from the water bath and held at 
on angle for 30 seconds on each side to assist in 
drainage of the exudate. After drainage, the inner 
bag containing the thawed meats is removed and 
weighed . The results a re expressed as percentage 
FFT, calcula ted os loss in weight divided by original 
weight times 100. 

Moisture Analyses 

The thawed meats were recombined with the 
FFT and tho roughly blended in a sealed jar using 
on electric blender. Moisture was determined by 
drying about 5 grams of blended meats at 105 0 C. 
for 24 to 28 hours. 

1 Th e method was deve loped by David Mi ya uchi, Bureau of 
Commercia l Fisheries Techno logical Laboratory, Sealt le, Wash. 
[Unpubl ished manuscr ipt-Seattl e Man uscript Re po rt No. 43, " Studies 
o n thawing frozen king crab meat", (April 1959)]. 



ALASKA KING CRAB 

Porolithodes comtschot ico 

BODY 

SHOULDER 

MERUS 

CARPUS 

PROPUS 

CLAW < 
DACTYL~ 

Figure I.-Photo showing a king crab, the numbering system used to designate legs, the various parts 
of a leg and claw section, and the m eat types r emoved therefrom. 
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Figure 2.-Showing the packed block of meat, the addition of flood water, and the inspection belt. 

ANALYSIS 

Meat Type 

Blocks used in this experiment differed from those 
prepared using the normal procedure in that each 
block was made up of only one type of meat, and 
24 ounces of flood water were used. In the block 
of claw meat, only the meat from the large claw 
itself was used. The samp les were prepared in April 
1961 at Seldovia, Alaska . Each block was sawed 
into 39 6-ounce consumer-sized portions for analysis. 

Table 2 summarizes the FFT data for the various 
types of meat. Analysis of variance and a compar
ison of individual means show that there are four 
stat istica ll y di fferent groups with respect to FFT
namely: 
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1. Large claw, with about 14 percent FFT. 

2. Body, with about 20 percent FFT. 

3. Propus, with about 16 percent FFT. 

4. Shoulder-merus-carpus, with about 18 per
cent FFT. 

The data suggest that to minimize variation in 
FFT, the operator should accurately control the 
amount and distribution of each type meat in the 
blocks. Although the total amount of each meat 
can be easily contro lled when packing the 15-pound 
blocks, it unfortunately is difficult to control the dis
tribution so that each subdivided 6- or 8-ounce por
tion contains the same proportion of each type meat. 
For example, meat from about eight large claws will 
be layered in the 15-pound block, but because this 



i 

! eORNER END CORNER 
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Figur 3.-Schematic diagram howing dj i i n of th 
15-pound produ tion block into consum r
ized portions. 

amount is insufficient to cover the entire surface, in
dividual 6- or 8-ounce consumer-sized packages may 
or may not contain claw meat. Since the meat from 
the merus has large variance, the amount and dis
tribution of this type of meat should be carefully 
controlled. 

Tn 1 

1 )/'C of mUI 

L rl:< rI ... _ ____ _ 11 I 
Propul ____ _____ It -
Corp., __ _ _ _ I i 
\ I .. u ____________ !II • 
~·houldtr _________ .. _ I ~ Body ______________ ~o t, 

• Th< pucnlh I •• 1 ~l!Ur tt lude I II nd A d rr 
.. .. cd from Ihc I S pound bl", • of <lab mUI 

Addition of Flood Water 

Each bloc of meat was pac ed in he usual y 
except that the amount of flood wo er odd d was 
varied (0, 8, 16, and 24 ounces). These bloc s on 
all subsequent bloc 5 reponed in his pop r 
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Water ad ed os a lood probably b ha 
ilorly to that pic ed up dUring proc sSln9- qu aus 
cool 109, fluming, etc. Thar IS, a or aund In h 
final 8-ounce portion IS a or regardless af n re 
it was picked up durtng the process. On hiS assump
tion, all of the flood-wa er samples 96 8-aunce por
tions were grouped a compare mois ure con en 
with FFT . The resulting curve of mois ure s. FFT 
fig. 5 indicates on overage Increase 0 37-percen 

FFT for each percen tncrease In mois ure 

Cooking Time 

For these blocks, the normal procedure was used 
except that each botch of crab was coo ed in sea 
water for 16, 20, 24, or 28 minutes at a ratio of 
crab to water of 1: 15. The water was changed 
after each cook . The overage weight of the crab 
for the first three cooks was 7.5 pounds and in the 
28-minute cook, 9.1 pounds (table 4). The butchering 
yields were nearly identical-about 73 percent. Al 
though the yield of meat tended to decrease with 
longer cooks, it was fairly constant in the range 
from 20 to 24 minutes. 
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a bl· 

, pol 

nd bloc 

Four bloc s of rozen crab mea ere prepared 
to de ermine if FFT is a ec ed by he pe 0 process 
wa er. Table 6 summarizes he do a or meo s 
coo ed and processed In se eral media. Analysis 0 

variance and comparison of individual means indi
cates a signif icant difference be een he sample 
coo ed in 6-percent brine and the sample cao ed 
and processed in sea water . Na other di ferences 
were noted . 
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Figure 5.-Relation between moisture conten t and FIT for samples of frozen king crab prepared alike 
except for varying the amount of flood water. 
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Shredded Meats 

Some processors of f rozen king crab have attempt
ed to get a more uniform pack by shredding large 
pieces of meat. Presumab ly, the sma ll er pieces of 
meat would result in smaller water-filled voids re
sulting in less variab le FFT va lues. 

Table 6.-Percentage FFT of consumer-sized por
tions of fro zen king crab meat sawed 
from blocks prepared alike except f or 
varying the type of water used in cooking 
and subsequent processing' 

Amoun t o[ FFT 

Sample prepa rati o n 
Average Sta nd ard 

deviat ion 

Pucrnt Paullt 

F resh-w a lcr cook and f res h-\\'ater process __ _ ( IU) ( 1.90 ) 
fresh-water cook Jnd sea-wate r p rocess ___ _ ( 13.6 ) (2.27 ) 
Sea-wate r cook and sea-wa te r process ____ _ ( 12. ) ( 2.29) 
6-pcrcent brine cook and sea- wate r p rocess _ ( 14 .5 ) ( 1.90) 

1 Th e' parenthetical fi,l?u res exclude the s ix end and co rne r portion s 
slwed [rom the I S-pound block o[ crab mea t. E ach I S-pound block 
\\"a5 sa\\ed into 30 S-ounce consume r-s ized portion s. 

To determine if the size of the pieces wou ld affect 
FFT, we prepared samples by the norma l method 
except that the pieces of meat were broken into 
smaller pieces by hand w hil e we were packing the 
15-pound block . The average FFT and standard 
dev iation for these sampl es were 13.7 percent and 
1.73 percen t respec tive ly, as compared to 12.8 per
cent and 2.29 percent for the contro l samp les. The 
difference is not significant. We concluded that 
shredding had little effect on drip. 

Ascorbic Acid Flood 

Ascorbic acid has been used to help prevent 
b lueing in f rozen cra b meat. A samp le was pre
pared norma ll y except th at 16 ounces of 0 .1 per
cent aq ueous ascorb ic acid was used as flood water 
instead of wa ter. The average FFT and the standa rd 
dev ia t ion for these samples were 13.2 percen t and 
1.66 percen t, respecti vely, as compared to 12.8 per· 
cent and 2.29 percent for the control. The difference 
is not signi f ican t. 

Moisture Content 

The data from the cook ing time experiment show 
that the mo isture content and the FFT varied only 
slight ly wi th the time of cooking . Differences may 
have been masked , however, by the absorption of 
wa ter during the 20-minute period of cooling in the 
tank of overflowing water. Since total moistu re con. 
tent and FFT are related, it was of interest to de
termine the moisture content o f crab that have been 
cooked for various times wi thout a subsequent water 
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cooling step and to determine the rate of absorption 
of water during coo ling. The samp les in this ex
periment were prepared from live crab that had 
been air freighted from a commercia l plant in Peters
bu rg , Alaska. The crab were held in a tank of cir
culating sea water a t the laboratory prior to being 
butchered. 

In th e fo llowing two experiments, a system of 
samp ling was used that was designed to reduce bio
log ical differences between crabs. In this system, 
composites were made from eight sections (six walk
ing and two claw legs) from eight different crabs. 
Composite No. 1 thus consisted of walking leg-sec
ti on numbers 1, 2, 3, 6, 7, and 8, and claw leg
section numbers 4 and 5 of crab A, B, C, F, G, H, 
and D, E, respect ively (see figure 1 for identification 
o f leg and claw numbers) . 

Cooking time. - Each of eight composite crabs was 
ti ed together w ith string , placed Simultaneous ly in 
boiling water, and removed separa tely after being 
cooked for 16-30 minutes. Each compos ite was sus
pended in air to drain a nd cool for one-half hour 
before be ing shucked. The data are given in table 7. 

The relation is erra t ic but may show a slight 
downward trend in moisture content wi th increased 
cook ing time . 

Table 7.-Moisture con tent of composite king crab 
samples cooked f or different times in 
boiling water and cooled in air 

Cooking time 

A1inut es 
16 
18 
20 
22 
24 
26 
28 
30 

l\1ois tu re conten t 

Percent 
80 . 1 
80.2 
79.9 
80.5 
79 .9 
79.7 
80 . 1 
79 .8 

Cooling time.-Each of eight composites were 
cooked for 24 minutes, cooled in tap water for inter
va ls up to 2 hours, and drained for 30 minutes before 
being shucked. The moisture contents resulting from 
different cooling times are given in table 8. 

Table 8.-Moisture content of cooked king crab 
samples cooled for different times in 
tap water 

Cool ing time 

A1i'nlltn 
o 
5 

10 
I S 
20 
30 
60 

120 

M oi stu re content 

PU(ttlt 

82.7 
83.4 
83.8 
83.5 
83 .8 
84 .0 
83 .9 
84 .2 



These data show a rapid uptake of mo isture 
for the first 5 minutes of cooling followed by a very 
much reduced further rate of increase. Th e overa ll 
range from 82.7 to 84.2 percent moisture could re
sult in an increase in FFT of 5.5 percent if calcu la ted 
by the previously mentioned direct rat io of 1.0 per
cent moisture: 3.7 percent FFT (fig . 5). The nearl y 
3 percent higher moisture content noted in th is ex
periment (compare data of tables 7 and 8) is prob
ably caused by the brack ish-water conditions in the 
sea-water live tank. The laboratory live tank is lo
cated in a small-boat harbor into w hich Ketch ikan 
Creek empties. Adverse weather and tides cause 
brackish conditions. In the first part of this experi
ment, the crab were held in the live tank about 2 
hours, whereas in the second part, they we re he ld 
overnight. Had this biological uptake of water not 
occurred, it is possible that the moisture content might 
have increased even more than it did w ith time of 
coo ling in water. 

SUMMARY AND CONCLUSIONS 

This study was undertaken to determine the effect 
of certain variations in production methods on the 
total amount and within -block variation in fluids freed 
upon thawing (FFT) of consumer-sized portions cut 
from blocks of frozen king crab meat. It was assumed 
that if a particular step in the production line had a 
definite effect on FFT it could then be placed under 
quality control and the variation in FFT could be 
minimized . The production variables considered and 
results obtained are as follows: 

Type of meat. Significantly d ifferent leve ls of 
FFT were found for meat from : ( 1) claw, (2) body, 
(3) propus, and (4) shoulder-merus-carpus. 

Addition of flood water. In general , the addit ion 
of flood water resu lts in higher FFT, higher mo isture 
content, and greater w ithin-block variation. FFT a nd 
moisture content were found to be directl y re lated . 

Cooking time. The w ithin-block var iation was un
affected by the time of cooking, but the amount of 
FFT was affected . As w ith the flood -water ser ies, 
high FFT values were found with high-mOisture con
tent. Cooking for longer periods resulted in lower 
yields of meat. 

Cooking medium and process water. The amount 
a nd within-block variation in FFT was not significantly 
affected by the water system except where 6-percent 
salt wa ter was used as cooking medium . 

Shredded meats. Shredding the meats into small
er pieces when packing the production block had 
no significant effect on FFT. 

Ascorbic acid flood . Substituting a O.l-percent 
solu t ion of ascorbic acid for the regular flood water 
also had no significant effect on FFT. 

Moisture content. The toto I moisture content of 
meats that had been cooked for increasing periods 
o f t ime but without subsequent water cooling may 
have decreased slight ly . The total moisture content 
o f -cooked meats cooled in a tank of overflowing 
wa ter increased rapidly in the first 5 minutes of 
coo ling and increased irregularly thereafter to 120 
minutes but at a reduced rate. 

Th is study suggests that a processor of frozen 
king crab cou ld significantly reduce the variation and 
a mount o f FFT, assuming he follows good freezing 
and co ld-storage practices, by : 

1. Distr ibut ing each type of meat so th at each 
consumer-sized portion contains equa l amounts of 
each type. 

2. Divert ing the corner end portions of the 
bl ocks to a di fferent pack or trimming the periphery . 

3. Standard izing all steps where water may be 
absorbed or lost a nd discontinue the practice of the 
addition of water. 

Other production variables considered in thiS 
study had l itt le or no effect on FFT. 
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THIAMINASE ACTIVITY IN FISH: 
AN IMPROVED ASSAY METHOD 

by 

R. H. G naedinger 

ABSTRACT 

An improved thiochrome procedure for determining the thiami nase activity of whole fish is described. 
Resu lts are presented showing the applicability of the method to various species of fish and to a mink 
diet. The method is quite sensit ive. 

INTRODUCTION 

The physiologica l activity of thiamine is destroyed 
by the enzyme thiaminase, which is present in many 
species of fish. There is a potential large use of 
these species in the diets of such animals as mink. 
A lthough thiaminase is destroyed by cooking, mink 
prefer raw fish to cooked fish. The occurrence of 
th iam inase in these fish is therefore of nutritional and 
economic importance. 

The activity of the enzyme has been stud ied by 
estimating its dest ruct ive action on thiamine. Of the 
various chemical methods that have been employed 
for the estimation of thiamine, the ear lier colorimetric 
procedures (Melnick and Fie ld , 1939) have largely 
been rep laced by the more sensitive fluorometr ic 
method for the determination of thioch rome. The 
o ri gina l thiochrome procedure of Jansen (1936) has 
been modif ied by Hennessy and Cerecedo (1939) to 
permit the determination of sma ll , absolute amounts 
of thiamine in various biological materials. These 
modifications included the use of (a ) base exchange 
to remove possible interfering substances and of (b) 
enzymatic hydrolysis of the raw materia l to release 
protein-bound thiamine. Numerous workers have 
used this approach to measure the thiaminase activity 
of f ishery products, but the resu ltant procedures were 
t ime consuming and not readily adaptable to routine 
use. 

The purpose of the present paper is to describe 
an improved thiochrome procedure for the rapid 
quantitative assay of the thiaminase activity in who le 
fish . In the proposed method, relatively large 
amounts of standard thiamine are added to the assay 
mixture. Consequently, the need for the time-consum-

ing enzyme hydrolysis and base-exchange techniques 
has been eliminated . The proposed procedure, which 
comb ines some of the desirable features of the pub
lished methods for determining thiaminase activity 
also includes som e new techniques. 

PROPOSED ASSAY METHOD 

Preparation of Th iaminase Extract 

Whole, partially thawed fish ' were ground th ree 
times through a 1/ 16-inch plate and stored t _20 a C. 
until analyzed . Exactly 20 grams of the frozen sam
ple was homogeni zed with 180 mill i l iters of cold 5-
percent KCI for 1 minute at high speed in an electr ic 
blender. The homogenate then was centrifuged at 
about 1150 x gravity for 5 minutes at 10 C. The 
supernatant was filtered through gauze, and the res
idue was discarded. 

Reaction of Extract with Thiamine 

Ninety-five milliliters of thia minase extract and 5 
milliliters of a standard thiami ne solution " were 
brought to incubation temperature by submerging 
them separately in a 3r c. water bath for 10 minutes 
before mixing. At the start of the assay (0 time), 

1 Al ewi fe (.1IOM pIludoha"n~uI). Six different samples were 
trowl·cought at various locatio ns in lake Mich igan between Octob"r 
1962 and August 1963 by th e Bureau of Commercial Fisheries M / V 
K aho. 

2 Stock solution, 100 millig rams of dry th iamine hydrochlonde 
diluted to 1 liter with 0 .01 N He!. Twenty milliliter. of !lock 
th iamine so lution was dil uted to 100 milliliters with distilled water 

Author note .-R. H. Gnaedinger, ClumiII, Bureau of Commercial Fisheries Technological laboratory, Ann Arbor, Mich. 
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the ext ract was added to the thiamine, and the 
reaction was al lowed to proceed for 30 minutes at 
3r c. At reg ular intervals, a lO-milliliter aliquot 
o f the assay mixture was transferred to a 25-milliliter 
vo lumetric f lask containing 12 mil l iliters of hot 0 .1 
N HCI , which had been p reheated in a boiling water 
bath . The fl ask was heated for an add it iona l 10 
minutes in the bo iling water bath to coagulate the 
protein, coo led rap idly to room temperature under 
ta p water, a nd di luted to 25 mill iliters wi th 2 .5 M 
sodi um acetate. The mixture was then f iltered (W hat
ma n 4 1 H) and ana lyzed for thiamine content. 

Oxidation of Thiamine to Thiochrome 

Five mil l ili ters of each filt rate was transferred to 
separate Hennessy base-exchange centrifuge tubes, 
and 3 mil lil iters of 3-percent cyanogen bromide was 
added to each tube except the bl a nk, to w hich d is
til led water was added . A n a liquot o f each filt rate 
was run concur ren tl y with each samp le to serve as 
a blank . Each tube was swirl ed li ghtl y to ensure 
that the oxidizing agent mixed complete ly w ith the 
thiamine. Two mil lil iters o f 30-percent NaOH was 
then added to each tube, w hich was again swir led 
lightly. Fifteen mi lliliters of isobuty l a lcohol was 
added, and eac.h tube was shaken v igorously for 
2 minutes and the n was cen t rif uged a t low speed to 
separate the liquid phases. The aq ueous layer was 
discarded, and the butano l layer was shaken wi th 
1.5 grams of anhyd rous sod ium sulfa te unt il c lear. 

Measurement of Fluorescence of Thiochrome 

The c lear so lution in each tube was deca nted 
into a cuvette, a nd the fluo rescence was read w ith 
a photofluorometer" in acco rdance with the manu
facturer's directions for determining th iamine. The 
fluorescence due to the th iochrome was obta ined by 
subt racting the f luorescence of the b la nk from the 
fluorescence of the ox idized samp le. 

Evaluation of Thiaminase Activity 

The destruct ion of th iami ne by the thiaminase ex
tracts was dep icted graph ical ly by p lott ing the fluo
rescence of the thiochrome aga inst th e time of re
act ion. Th iaminase activ ity was determined by the 
slope of the thiamine-destruct ion cu rve f rom which 
the a mount of thiamine conve rted per unit of time 
was computed . Extracts t hat destroyed no thiamine 
under the co ndit ions of the assay method, and th us 
y ie lded curves of zero slope, were considered thi
aminase free. 

. 3 • Coleman Mode l 12C. (T ra de names re ferred to i n thi s p ub
lication do not Imp ly endorsement o f commerc ia l prod ucts. ) 

56 

EXPERIMENTAL AND DISCUSSION 

Preparation of Extract 

The max imum rate of enzyme activity was ob
tained by homogenizing the fi sh with 5-percent KCI. 
Concentra tions o f 3-percent and 10-percent KCI gave 
simi lar results, but the rates were slight ly lower than 
the max imum . Extraction with 1.5-percent KCI was 
no better th an wi th wa ter, w hich yie lded relatively 
low leve ls o f act iv ity . These results are in agreement 
w ith those of Wool ley (194 1) and Sealock, Livermore, 
and Evans (1943), who stated that the thiamine-de
stroying principl e is re la tive ly insolubl e in water . 
These workers, as we ll as Kra mpitz and Woolley 
(1944), used a 10-percent NaCI so lut ion to extract 
the pri ncip le f rom fresh ti ssue and from acetone-des
icca ted powders of fish viscera. 

Severa l workers have stated that th iam inase loses 
its activi ty slowly, even when prepa rati ons o f the 
enzyme are stored a t low tempera tures. Sea lock, 
Livermore, and Evans ( 1943) stated that aq ueous 
ext racts o f f resh t issue lost up to 36 percent of their 
thia m! nase a ct iv ity in 10 days at 5 ° C. Similarly, the 
th iaminase preparation of Mazrimas, Song, Ingraham, 
an d Draper (1963) had a ha lf- life of only 6 days 
at 4° C. Exper iments were therefore made to de
termine the stability of thiaminase in the extracts used 
in the present study . The thia minase ext racts lost no 
enzymatic acti v ity during 4 hours of storage at l ac. 
After 24 hours a t this temperatu re, however, a loss 
in activ ity of about 10 pe rcent had occurred . Further 
tests were made to determine the rate o f thiaminase 
inacti vat ion a t the incubation temperature used in the 
assay procedure . Extracts held a t 3r c. fo r 4 hours 
I ~st app rox imately 58 percent o f thei r activ ity. The 
high ra te of inactiva tion of thiaminase, especial ly at 
the temperature of max imum act iv ity, indicates the 
need for a rap id method of assay for the enzyme. 

Incubation of Thiaminase Extract 
with Thiamine 

The incubation times used with the various thi
aminase assay procedures appearing in the literature 
~ary con s id ~rably . With who le fish, rel atively long 
incubation times were generally used-for example, 
up to 24 hours. Short incubat ion times were more 
app licab le for ana lyzing partially purified thiaminase 
preparations. In the present study, an attempt was 
made to use a short incubation time for the analysis 
of who le fish . It wds found that by redUCing the 
substrate concentration to a level w here it became a 
var iab le in the rate of reaction, the sensitivity of the 
assay cou ld be increased. The leve ls used, however, 
were sti ll greatly in excess of the resident thiamine 
of the samples. As a resul t, the thiaminase activity of 
very small amounts of who le fi sh could be detected 
easily within a 30-minute incubation period (fig . 1). 



A short incubation time is desirab le f rom the stand
point of studying the quantitative aspects of thiaminase 
in whole fish. Precision in assays is thus improved, 
and an estimate of the activi ty origi nal ly p resent in 
the fish is facilitated. A lso, since the tota l time re
quired to run an assay is shortened, the proposed 
method lends itself to routine laboratory us~. 

Inactivation of Thiaminase and 
Removal of Protein 

The purpose of transferr ing the aliquot of assay 
mixture to the hot HCI was (a) to inact ivate the thi 
aminase instantly and (b) to prevent the b reakdown 
of thiamine during heating by main taining a low pH. 
Heating the acid mixture for 10 minutes appeared 
adequate to ensure complete coag ulation of th e pro
tein for its subsequent remova l. Heat ing the assay 
mi xture in the presence of hydrochloric acid was 
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Figure I.- Effect of enz me concentration on rate of 
thiamine destruction. Grams of whole alewife p er 
millilit r of homogenate : A,O. l ; B 0.05 ; C , 0.025 ; 
0, 0.0125. 

found to be superior to the conventional use of ri
chloroacetic acid (TCA) to remove pro ein, since the 
TCA interferes with the fluorescence 0 thiochrome. 

The addition of sodium acetate to the acid diges 
increased the pH of the resulting mixture to 5 .0, which 
was found to be optimum for the oxidation of thi
am ine by cyanogen bromide (Fu jiwara and Matsui, 
1953). It also facilitated the flocculation of the co
agula ted p rotein of the otherwise turbid mixture. Thus, 
treatment with both heat and sodium acetate yielded, 
after f i ltration, a clear solution for thiamine analysis. 

Oxidation of Thiamine to Thiochrome 

Cya nogen bromide was used as the oxid izing 
agent instead of the more commonly used potassium 
ferricyan ide. Fujiwara and Matsui (1953) state that 
this oxidizing agent is safe and reliable for deter
mining th iamine in both pure solutions and biolog ical 
materia ls. The applicability of this agent to thia
minase assays in fish, however, had not previously 
been esta b lished. Bottomley and Nobile (1962) state 
further that with cyanogen bromide, the oxidation o f 
thiamine in flour is immediate and quant itat ive but 
that with potassium ferricyanide, it is not. Thus, if 
cyanogen bromide is used, the tim ing of th is step 
would not have to be ri gid ly standardized . In con
fi rma tion of this hypothesis, consistent and repro
ducible results were obtained in this study when va r
ious oxidation t imes were used. Further tests showed 
that thiochrome remained stable up to 16 hours a 
room temperature in the dark. Immediate reading 
of the f luorescence of the oxidized samp les, therefore, 
was not imperative . These results indicate that cy
a nogen b romide can be used successfully as the 
oxidizing agent for analyzing fish samples. 

The f luorescence arising from substances other 
tha n thiochrome was evalua ted with a blank, which 
was prepared by adding water instead of cya nogen 
bromide to the aliquot of filtrate . Th is procedure ap
peared to be va lid, as the fluorescence of the cya no
gen brom ide-treated thiamine-free samples was near
ly identica l to tha t of the blank . 

Suitability of Method 

Tests were made to determine the amount of 
added thiamine hydrochloride lost during he course 
of the assay procedure. Results showed that '10 

measurable loss occurred, as the amount of thiam ne 
recovered from a th iaminase-free extract was equal 
to that obtained from a 5-percent CI solu ion alone 
Further tests showed that thiamine was not measur
ably destroyed in either distilled water or 5-percen 
KCI, or in the th iam inase-free homogena e up a I 
hour of inc1,bation at 37° C. 

The precision of the method was e oluo ed by 
running replica e assays of a f ish sample "'I h i9 
th iam inase ac ivi y. The hiamine-des ruc Ion curves 
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thus obtained showed that the amount of thiamine 
destroyed after 10 minutes was approx imately 65 -+-
8 percent. 

The proposed assay method was tested for sen
sitivity by using it to evaluate a fresh -water chub test, 
diet {for mink} that was suspected of containing a 
low level of thiaminase activity. The test diet con
tained (before water was added) 30 percent fish, 
w hich consisted of 88.34 percent chub (Coregonus 
hoyi ) , 10.42 percent alewife (Alosa pseudoharengus) , 
0.68 percent American smelt (OsmeTus mO?'dax ), and 
0 .56 percent stone rollers (Caml)ostoma anomalum) . 
The suspected thiaminase-contai ning species had been 
inadvertently mi xed with the chub at the time of 
capture. The d iet contained approximate ly 0 .3 milli
g ra ms of thiamine per pound of feed (before addition 
o f water). Thus, the thiamine content of the diet 
appeared to be adequate for normal growth (Leoschke 
and Elvehjem, 1959). 

This d iet was fed at the Corne ll Fur A nimal Ex
per iment Station to 22 female mink throughout their 
gestation and lactation periods, and the results were 
compared with those for a group of 14 femal es main
tained on a ch ub-free d.iet. During this time, weight 
losses of the mothers were comparable for both diets. 
Fewer kits, however, were born to the animals on 
the chub d iet . A lso, these kits had significantly higher 
mortalit ies and significantly lower growth rates than 
did the kits from the contro l anima ls.' 

These symptoms, wh ich are characteristic of a 
margina l nutriti onal deficiency, were suspected as 
being caused by a thiamine defic iency, since the diet 
contained thiaminase-acti ve fish. Accordingly, the 
diet was subsequently analyzed for thiaminase activity 
by the method described here and was found to be 
defini te ly th iaminase-active {fig. 2, curve C}. Thus, 
the method was sensitive enough to detect a level 
of thiaminase activ ity that cou ld not be confirmed 
conclusive ly by a feeding test. These results present 
a cor rela tion between a chemica l and a biological 
test for thia minase activity, a relation that has not 
been reported before in the l iterature. 

Tests were also made to determine the applica
bi lity of the proposed method for ana lyzing whole fish 
other than alewife . Figure 2 shows the re lative thi
aminase activ it ies of seve ral spec ies, as well as of 
a mixture of these species. The results show that 
alewife, smel t, and stone rollers were thiaminase
act ive; whe reas, chub was not. Furthermore, the 
act ivity of the thiaminase-active fish was easi ly de
tectable even when they were mixed with a large 
amount of chub, or with a complete mink diet. 
Cooked-fish samples have also been analyzed suc
cessfully. Thus, the results show that the proposed 
assay method can be used successful ly to analyze 
various species of fish for thiaminase activity. 

I Personal communication, 1963 . H . F. Trav is, Di rector, USDA 
Fur Animal Experiment Station, Cornell Un iversity, Ithaca, N. Y. 
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Figure 2.-Thiaminase activity of various species of fish 
and a mink diet. A, alewife; B, smelt; C, mink 
diet; D, mixed fish ; E, stone rollers; F, chub. 

SUMMARY 

Thiam inase is extracted from whole fish at its 
natural pH with KCI, and the rate at which the ex
tract destroys a given amount of thiamine hydro
ch loride is determined. The reaction is stopped at 
prescribed intervals by inactivating the thiaminase 
with heat and at low pH. Coagulated protein is 
removed by filtering the extract, leaving a clear so
lution for thiamine analysis. Following oxidation of 
the thiamine to thiochrome with cyanogen bromide, 
the content of thiochrome is determined fluoromet
rica lly. 

The method was applied successfully to various 
species of fish and to a mink diet. The method was 
found to be sufficiently sensitive to detect a level of 
thiaminase activity that could not be detected with 
certainty by a feeding test. 
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ADDENDUM 

Since the manuscript was first submitted for publication, the p roposed assay method 
has been modified to include the \Jse of an enzyme activator. The sensitivity of the assay 
was increased markedly by the addition of cysteine (1 x l 0-2M) to the 5-percent KCI, 
which was also buffered to pH 6.5 with solid sodium borate. This modification allowed 
reducing the effective sample size from 20 to 5 grams and the reaction time from 30 
to 20 minutes. 
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DRIP FORMA liON IN FISH 
3--COMPOSITION OF DRIP FROM DEFROSTED 

PACIFIC COD FILLETS 1 

by 

David Miyauchi, John Spinelli, 

and Joh n A. Dassow 

ABSTRACT 

This paper, the third in a series on the formation of drip in fish, reports on (1) a comparison of 
the composition of free drip and centrifuge drip taken from paired lots of frozen Pacific cod fillets 
and (2) changes in the composition of drip taken from cod fillets after varying periods of storage at 
0 0 and 20 0 F. 

INTRODUCTION 

Loss of "drip" (tissue fluid ) V{hen frozen fishery 
products are defrosted is a con tinuing problem for 
f ish processors, buyers, and users. The loss of tissue 
f luid may adversely affect such attr,butes of quality 
as juiciness, tendernEss, flavor, and appearance. 
This loss also contributes to disagreements in the 
assessment of the net weight of fishery products. 
Accordingly, studies have been undertaken at the 
Bu reau of Commercial Fisheries Technological Lab
oratory at Seattle to obtain a better understanding 
of the factors that affect the formation of drip in fish . 

At the stcrt of this work, the literature on the for 
mation of drip in fish was reviewed (Miyauchi, 1963). 
Various laboratory methods of measuring the water
b ind ing capacity of fish protein then were tested, 
a nd a centrifugal method of measuring the volume 
of d ri p during the thawing and the heating of frozen 
cod fill ets (Miyauchi, 1962) was developed . 

To minimize the formation of drip in commercially 
f rozen f illets, some processors bri ne-dip steaks 'and 

1 Th is paper was presented at Pac ific Di v ision o f Institute o f 
Food Techno logists, combined meeting of Pacific Divi sion of AAAS 
and A IBS, Oregon State University, Carvo ll is, Oreg., Augu st 29, 1962. 

fill ets of those species of fish that are not readily 
susceptible to the development of ranc idity. Tarr 
(1942) concluded that this prevention of drip by 
sodium chloride brine dipping depends upon the in
teraction of sodium chloride with certain of the pro
teins to increase their liquid-binding power. More 
recently, polyphosphate solutions have been used 
commercially as a dip for frozen fish fillets (Mahon, 
1962). Wierbicki, Kunkle, Cahill , and Deatherage 
(1954 and 1956) and Wierbicki , Cahill, Kunkle, Klos
terman, and Deatherage (1955) have reported on 
the post-mortem shifts in the ion-protein ratio and 
changes in the water-holding capacity of beef, but 
no such study appears to have been made with fish . 
The determination of the composition of drip, there
fore, appeared desirable to provide background in
formation that might suggest further studies on the 
ion-protein interaction and changes in the water
ho lding capacity of fish protein . 

Composition data may reveal changes caused by 
storage temperatures and storage time. If, however, 
the concentrat ion of the constituents of drip remain 
re latively constant, the composition data may suggest 
possib le objective means of differentiating between 
the juices native to the fish flesh and the water that 
is picked up or that is added to the product during 
p rocessing prior to freeZing. 

Author note.-Dav id Miyauchi , Chl miJt .. John Spinelli, Ch l miJt; and John A . Dassow, SlIptrv iJOry Chl miJt ; Bureau of Commercial 
Fisheries Techno logical Loboratory, Seattle, Wash. 
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Variations in the amounts of drip obtained from 
defrosted fish flesh, depend upon factors such as 
thawi ng temperature, thawing time, and the appli
cation of external force or pressure. In many studies, 
sufficient quantit ies of drip for ana lysis can be ob
tained onl y by extracting centrifuge drip or expressed 
drip. It a lso appeared desiruble, therefore, to de
termi ne the composition of drip collected under con
dit ions of minimum drip formation (free drip) and 
o f d rip collected under conditions of maximum drip 
formation (cent rifuge drip). 

A num ber of workers have investigated the 
cha nges in the compos ition of drip taken from fish 
after various periods of frozen storage . Sanford ' 
found no significant cha nge in the conce ntration of 
total so lids, ash, total nitrogen, protein nitrogen, 
heat-coagulab le nitrogen, or free amino nitrogen in 
centrifuge drip from rockf ish (5 ebastodes sp .) fillets 
that were frozen for about 12 hours, but he found 
a significant decrease in the concentration of these 
constituents in the drip from fi ll ets that were stored 
1 year at 0 ° F. Good (1954) found that the amino 
nitrogen content of drip was not affected appre
ciably by freezing and then storing at 0 ° F. but 
that the protein nitrogen content of drip decreased 
very gradually, both w ith time of iced storage prior 
to freezing and w ith time of frozen storage . 

The specific purposes of the study presented here 
accordingly are: 

1. To compare the composi tion (total so lids, total 
nitrogen, protein nitrogen, ash , sodium, potassium, 
phosphorus, calci um, a nd mag nesium) of f ree drip 
and centrifuge dr ip f rom f rozen Pacific cod fi l lets. 

2. To determine any ch anges in composit ion of 
free drip and centri fuge d rip from f illets that were 
stored for varying periods of t ime a t 0 ° F. and 20 ° F. 

COMPARISON OF COMPOSITION OF 
FREE DRIP AND CENTRIFUGE DRIP 

Procedure 

Samples.-Cod that were we ll iced fo r 1 to 2 
days were obtai ned directl y from a fishing vessel 
and were sorted a t ra ndom into 19 lots consisting 
of six cod each. (Six f ish per lot were used in order 
to obtain sufficient q ua ntiti es of free drip for analy
sis and also to minimize the variab les arising from 
the raw materiaL) 

Paired fillets were cut from each fish. One of 
each pair o f fi llets was designated as sample A and 
the other as sampl e B. Thus each lot of six fish was 
subdiv ided into two samples, with each sample con
sisting of six fil lets. 

, F. Bruce Sanford. 1952 UnpublIShed data from progress 
reports of the Bureau of Commercia l Fisheries Techno logical Lab
oratory. Seattle. Wash. 
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The six fillets per sample were wrapped in alu
minum foil and were frozen in Circulating air at _20 0 

F. and were then treated as follows: 

1. The samples from lot 1 through lot 4 were 
used for the initial sampling, which was made on 
thE'> third day after freezing. 

2. Samples from lot 5 through lot 14 were stored 
at 0 ° F. and were sampled after 3, 6, and 12 months 
of storage. 

3. Samples from lot 15 through lot 19 were 
sto red at 20° F. and were sampled after 1,2-1 / 2, 
and 6 months of storage. 

Collection of drip.-As already indicated, both 
free and centrifuge drip were collected. 

F ree drip.-The sample was removed from frozen 
storage, and the aluminum foil was stripped from 
the six fillets . The fillets were weighed, placed in 
plastic bags that were perforated with 1/ 4-inch
diameter holes, and then were suspended inside a 
larger plastic bag . These bags were hung on racks 
overnight fo r 16 hours in a forced-air refrigerated 
room at 40° F., so that as the drip formed from 
the defrosted fill et, it passed through the perforations 
of the inner bag and collected in the bottom of the 
outer bag. This free drip was saved for chemical 
analyses. 

Cent7'ifuge dri1J.-The frozen cod fillets were 
chopped into small pieces and were ground in an 
electric meat grinder, using a plate with 3/ B-inch 
ho les. The ground flesh was thoroughly mixed, and 
20-gram samples were weighed into special glass cen
trifuge tubes as described earlier (Miyauchi, 1962). 
Th e samples in the tubes were left in the 40° F. 
room overnight for thawing . The next morning, the 
samp les were centrifuged 10 minutes at 170 x gravity. 
The centrifuge drip was recovered for chemical 
analyses. 

Analysis of drip.-The drip was analyzed for total 
solids, ash, electrolytes, and nitrogen components. 

T otal solids.-Twenty to thirty grams of drip was 
dried in Vitreosi l crucibles (50 milliliter size) at 103° 
C. in a convection oven to a constant weight. 

Ash.-The samples that were dried for the deter
minat ion of total solids were slowly charred over 
a Meker burner, were transferred to a muffle fur
nace, where the temperature was gradually raised 
to 500° c., and then were ashed until all of the 
carbon had been removed. 

E Lectrolytes.-ln the preparation of the electro
lyte solutions, the ash was moistened with 5 milliliters 
of 0 .1 N HCI and heated to boiling . This solution 
was quantitatively transferred to 50-milliliter volu
metric flasks, using hot distilled water to complete 
the transfer. The follOWing electrolytes were de
termined : potassium, sodium, phosphorus, and cal
cium and magnesium. 



Potassium.-Potassium was determined by the 
gravimetric cobaltinitrite method (Associa tion of Of
ficial Agricultural Chemists, 1955). Two milliliters 
of 1.0 N HN0 3 was added to 5 milliliters of the elec
trolyte so lut ion, and the volume was adjusted to 
20 milliliters. To this solution, 10 milliliters of a 
20-percent solution of sodium cobaltinitrite was 
added, and the determination of potassium as the 
insolub le dipotassium sodium cobaltinitrite was com
pleted. 

Sodium.-Sodium in 10 milliliters of the elec
trolyte solution was determined by the uranyl acetate 
method (AOAC, 1955), except that zinc uranyl ace
tate reagent (Chemical Rubber Publishing Company, 
1956) was used in place of the magnesium uranyl 
acetate solution. 

Phosphorus.-Phosphorus was determined vol
umetrica ll y (AOAC, 1955). The phosphorus in 5 milli 
l iters of the electrolyte solution was precipitated as 
ammonium phosphomolybdate . The precipitate was 
disso lved in on excess of standardized alkali, which 
was then bock-tit ra ted with a standard acid solution. 

Ca lc ium and Magnesium.-Calcium and mag
nesi um were determined by titration with ethylenedi
aminetetraacetate (EDT A) (Lott and Cheng, 1957) by 
the fo ll owing modified procedure: Ten milliliters of 
the electro lyte solution was passed through a column 
of Dowex 2 onion exchange resin in the hydroxyl 
form . The column (3/ 8 by 4 inches) was eluted 
with distilled water until 100 milliliters was collected . 

1. Calcium.-To a 50-milliliter aliquot, 
50-percent sodium hydroxide was added until a pH 
of 13 was obtained. Three drops of 10-percent po
tassium cyanide, 2 drops of 1-percent gelatin solution, 
and 3 drops of Calcon indicator (Boker's Eriochrome 
Blue Block R-C1202) were added. Titration was mode 
with 0 .01 M EDTA to a blue end point. Calculations 
were mode as follows: 

mg . of Co = ml. of 0.01 M EDTA x 0.40 

2. Magnesium.-To the other 50 milliliters 
of the resin-treated solution, 2 milliliters of ammonium 
buffer sol ution, 3 drops of 10-percent potassium 
cyanide, 2 drops of 1-percent gelatin, and 2 drops 
of Eriochrome Bloc T indicator were added . The 
solution was heated to boiling and was titrated with 
0 .01 M EDT A to a blue end point. Magnesium was 
calculated as follows: 

mg . of Mg = [ (ml. of EDT A used in Mg titration) 
minus (ml. of EDTA in Co titration) ] x 0 .243 

Ti lrogcn campoli nt .-Total nitrogen and pro
tein were determined. 

Total nitrogen.-Total ni rogen was de ermined 
by the standard macro jeldahl method (AOAC, 
1955). 

Protein.-Pra ein was de ermined by biure 
analysis (Snow, 1950). 

Results ond Discussion 

In the drip to en from lot 1 through lot 4 on 
the th ird day after freeZing , slightly larger amoun s 
of tota l solids, total nitrogen, ash, and po ossium 
were usually found in the free dnp than in he cen
trifuge drip; but in the dnp to en from the lots 
that were held in frozen storage for varying lengths 
of time (lots 5-19), equal or slightly smaller omaun s 
of these constituents were found In the free drip. 
These differences, however, were neither large enough 
nor consistent enough to be significant. The quan
titative differences of other constituents between rre 
drip and centrifuge drip showed no trend but varied 
randomly within a range that can be attributed to 
sampling and to the analytical methods used. 

The differences between free dnp and centrifuge 
drip for the various constituents for the lots in each 
storage interval and for the 19 lots to en as a whole 
were subjected to statistical analysIs by Student's 
t-test. No significant differences In the amaun s of 
the constituents were found between free drip and 
centrifuge drip It thus appears that drip a rei· 
atively constant composition is obtained when de· 
frosted cod fillets or. centrifuged and tho the com
position of free drip and centrifuge drip s compar
able. Similarly, Boker 1943 found that wh n fish 
shrink during cooking, liquor of constant COMposition 
appears to be released. 

In future composition studies where relo ively larg 
quantities of drip are required for analysis, i ap
pears justifiable to use centnfuge drip in lieu of ree 
drip, thus permitting the use of smaller fish samples. 

COMPOSITION OF DRIP TAKEN FROM 

COD FILLETS AFTER VARYING PERIODS 

OF STORAGE AT 0 AND 20 F. 

The amounts and camposl ion of fre d Ip and 
centrifuge drip token from the 10 s of si cod .lIe s 
after varying periods of s arage a 0 0 and 20 0 F 
also are presen ed in table 1. 
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Table l.-Chemical composition' of f r ee dr ip (A) and centrifuge drip (B) taken from 19 lots of paired cod 
fillet s after varying periods of storage at 0 0 and 20 0 F. 

Star- Stor-
Drip T otal Total Protein N Ash content 2 solids age age Lot 

temp. lime A B A B A B A B A B 

o F. fIf OJ. No. Purtlz,l Puetllt Purfllt Ptrltl1t PaCt nt 

I 3.3 16 .8 8.0 8.2 1. 13 1. 14 0.50 056 1. 19 1.14 
2 4 .3 -- 8.0 7.7 1. 14 1.09 0 .56 0 .5 7 1.15 1.1 3 

0 3 2.3 19.2 7.9 7.5 I I I 1. 12 0 .50 031 1. 18 I 16 
4 2.6 ~g :3 8.1 7.5 1. 12 1.0b 057 044 1. 16 1.14 

Mean 3. 1 I .8 8.0 7.7 1.14 1. 10 0 .53 0.47 1. 17 1. 14 

5 II 7 18.2 6.8 7. 0.91 1.01 0 .62 0 .63 1. 16 1.25 
0 b 7.9 3 .6 6.1 7.5 0 .8 1.05 0.44 O. ' 5 1.11 I 12 

3 7 6.0 402 6.5 7. 0.91 1.04 055 063 1.20 1. 14 
8 7.1 39.4 7 : ~ 7 3 0 .97 099 0.49 0.44 1.21 1.23 

l\lean 8.2 39. 1 6 . 7.5 0.92 1.02 0 .52 0 .56 1.17 1. 18 

9 4.6 39.3 6.9 6.9 0.99 0 .93 0 .55 0 .3 1 1.13 1.22 
6 10 5.6 39.9 6.9 7.0 0 .92 0 .92 0 .48 0.45 1.09 1.07 

II 3.7 J9 .6 6.8 7.0 0 .93 1.02 0 .3 1 0040 1.09 1. 13 
l\ lean 4 .6 396 b.9 7.0 095 0 .96 0.45 0.39 1.10 1.1 4 

12 7.0 38 2 6. 70 0 .96 1.03 0.44 0 .50 1.24 1.29 
13 3 3 40 .7 68 6.7 0.94 0 .94 0.42 0 .53 1.14 1.17 

12 14 3.8 40 .5 6.1 6.6 0 I 0.9 1 0.43 0.44 1.12 1. 14 
l\fean 4 .7 :9.8 67 08 0 .92 0 .96 0 .4 3 0.49 1.17 1.20 

15 b.3 37. 1 6.4 70 

8:11 
0.94 0.44 0.45 1.14 1.16 

I 16 7 :~ 37.7 6. 1 6.9 0.94 0 .4 3 0.44 1.14 1.22 
l\fean 6. 3704 62 7.0 O. 6 0.94 0.44 0.44 1.14 1. 19 

17 6.2 42 .3 5.7 6.4 0 .79 O . ~? O .~O 0 .56 1.11 1.17 
20 2.5 18 7.2 403 62 70 0 .86 0 .97 0 .56 O. 5 1.17 1.16 

l\ lean 6.7 41. 3 b.O 67 0.82 0 .92 0.53 0 .56 1.14 1.16 

6 19 20 42 2 ' _0 5.8 0 .77 0 .79 0.44 0.44 1.12 1.12 

Stor- Stor- Sodium PotassIUm Calcium Phosphorus Magnesiu m 
age ~ge Lot 

temp. lime A B A B A B A B A B 

o F. ,11 OJ. No. .1Ig./I OO g. M g./IOO g. M,./JOO g. fIf,./JOO ,. M g./ JOO , . 

I 40 27 290 2 4 6 6 76 103 9 15 
2 33 39 334 250 7 6 9 6 12 13 

0 3 40 41 326 290 7 6 100 123 II II 
4 42 42 3 10 30 5 6 106 109 -- --

l\ Iean 39 37 315 284 6 6 95 105 II 13 

5 51 45 377 452 10 10 1~8 198 7 7 
0 6 52 47 420 41 5 12 10 174 174 6 6 

3 7 63 55 3 6 H O II 12 I 3 I 3 6 7 
8 52 54 425 380 15 16 II 132 10 8 

::-'Iean 54 50 402 422 11 12 166 172 7 7 
- - t-- -

9 52 29 346 365 19 22 131 198 14 15 
6 10 38 28 38 1 411 19 22 181 147 14 16 

II -- -- -- -- -- --
156 

-- --
16 Mean 45 28 364 388 19 22 172 14 

12 54 52 348 3 6 10 10 19 1 136 ~ 8 
13 46 52 364 346 17 13 130 11 9 7 

12 14 -- -- -- -- -- -- --
128 

-- --
Mean 50 52 356 366 14 12 160 8 8 

15 48 45 364 386 15 12 187 178 -- --
I 16 -- -- 366 352 II 14 189 1 ~9 -- --

Mean 365 369 13 13 188 I 4 -- --

17 66 60 382 425 II II 121 14 2 7 8 
20 2.5 18 56 54 377 428 12 12 158 138 8 8 

Mean 6 1 57 380 4 26 12 12 140 140 8 8 

6 19 52 44 428 420 7 8 120 11 6 12 11 

, Based on percent weight of drip . 
Based on percent weight of fi ll et. 
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water-binding characteristics of the tissue . This 
would seem to be supported by the percentage of 
protein nitrogen, which is similar or lower in the drip 
taken at a sharp ly reduced vo lume. The amounts of 
centrifuge drip increased sharply during the early 
storage, but in contrast to the free-drip observations, 
small increases rather than decreases were observed 
during subsequent storage. Evidently the force of 
the centrifugal method is suffic ient to overcome the 
water-binding characteristic that appeared to limit 
free drip in older samples. Again, the reasonably 
constant leve l of protein nitrogen in the centrifuge 
drip in later storage periods suggests a physica l 
change related to water-binding characteri stics. 

-rhe amounts of total so lids in both free drip 
and centrifuge drip decreased significant ly during 
storage at 0 ° and 20° F.; however, this trend dur
ing storage was not consistent. 

The ash con tent showed no sig nifica nt change. 
Although sodium, potassium, phosphorus, and calcium 
contents appeared to increase initially w ith time of 
frozen storage at 0 ° and 20° F., the changes there
after were irregular and showed no definite trend. 

The amount of total ni.trogen in the drip decreased 
significantly during the early period of storage of 
the frozen fill ets . Decreases in total nitrogen occurred 
at a greater rate at 20° tha n at 0 ° F. Protein ni 
trogen fluctuated between 0.4 and 0.6 percent with 
time of storage at both temperatures, and no trend 
is evident. 

The results of this study suggest that total so lids 
and total nitrogen contents of free and centrifuge 
drip may be useful criteria in determining whether 
cod fillets have been frozen and stored. Low va lues 
may indicate excessive ly long storage, high storage 
temperatures, or combined time-temperature effects. 
Additional work is antiCipa ted to determine if the 
trends that were observed with composite drip samples 
from si x fillets can al so be observed wi th drip from 
individual fill ets after varying periods of frozen 
storage. 

SUMMARY AND CONCLUSIONS 

Comparisons were made between (1) the compo
sition of free drip and centrifuge drip from frozen 
cod fillets and (2) the composition of free and centri
fuge drip from fillets stored at 0 ° and 20° F. In 
short, in the first experiments, the variables were free 
drip and centrifuge drip, and in the second, temper
ature and time of storage. 

The composition of free drip and of centrifuge 
drip taken from paired lots of frozen Pacific cod 
fillets was closely comparable and indicated that drip 
of relatively constant composition is obtained when 
frozen cod fillets are defrosted. 

The effect of time and temperature of storage of 
the fill ets on the composition of the drip was var
iable. The amounts of total solids and nitrogen in 
centrifuge drip decreased significantly during frozen 
storage, the largest change occurring within the early 
storage periods. Changes in the amount of total 
solids and nitrogen in centrifuge drip were influenced 
by storage temperature. Decreases in these two con
stituents occurred at a greater rate at 20° F. than 
0° F. 

Ash con tent showed no significant change, and 
protein nitrogen fluctuated between 0.4 and 0.6 
percent with time of storage at both temperatures. 
The amounts of mineral constituents in the drip varied, 
and no definite trend was observed. 

The results of this study suggests that total solids 
and total nitrogen contents of free and centrifuge 
drip may be useful in determining whether cod fillets 
have been frozen and stored . 
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