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Being a small island, much of Guam's potential economic resource base
is marine in nature. As many areas would rely most heavily on their
forests and farmlands, Guam will increasingly look towards the sea for
economic production. The development of fisheries can increase self-
sufficiency which is in 1ine with my stated objective of transforming
Guam from a consumptive to a productive society.

Currently research management and development of marine resources is

in a pioneer stage. This study is among the first of several studies
to be prepared in providing a foundation for future development. Other
more detailed fisheries plans should follow, which will establish guide-
lines for the transformation of Guam's fishery jpdustry into a viable,
income producing sector.
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PREFACE

The development of mariculture on Guam is a function of both consumption (demand)
and production (supply) factors. This study analyses the factors influencing
local consumption, or demand, for fish or fish products. It is intended that
this study be followed by a Fisheries Plan, which will also include an analysis
of the factors influencing the supply of fish and fish products and a strateqy

for increasing their production.

One finding of this study is that consumption of fish and fish products appears
to be much higher than previously estimated and that a third of those surveyed
would 1ike to eat more fish than they presently do. Huu::.ehal:i size, income and
ethnic background are determinants of consumer expenditure although statistical

tests lead us to believe that supply factors are even more important.

The study was conducted by Dr. Paul Callaghan, a Professor of Economics at the
College of Business and Agriculture, University of Guam. Dr. Callaghan holds a
Ph.D. from the University of Hawaii with emphasis in Marine Economics and has
taken strong interest in mariculture and fisheries activities. The assistance
of the Bureau of Labor Statistics in the survey phase of the project is appre-

ciated.

(2ol i,

PAUL B. SOUDE
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I. PURPOSE AND OBJECTIVES

In the past there have been a few rough estimates as to the extent of fish consump-
tion on Guam. For example, it has been estimated that in 1974, Guam consumed fresh
and frozen fish products with a market value of $1,235,010 of which $1,104.010 was
1mpurted.1 It haﬁﬂfurthﬂr been estimated that by 1980 Guam will need approximately

5 million pounds ;F fish and fish products to satisfy local demands.2 Based upon
these figures there has been a recent upsurge of Tntereﬁt, investigation, and invest-
ment in mariculture and fishing activities in Guam. Several aguaculture, as well

as fisheries, ventures have been proposed--some are well past the planning stage,

and some, like the Vietnamese operation, have already been added to a long list of

commercial fishing failures. ;

The purpose of this study is to investigate more thoroughly than has previously been
done the household demand for fish products on Guam. Baseline information on current
household preference and consumption patterns will be developed, and an attempt will
be made to isolate some social and economic factors which influence the extent of
current household fish consumption., Special attention will be given to the effect

of ethnic and income differences on seafood and fish consumption.

It is hoped that information presented in this paper will provide a more firm founda-
tion than that which has existed in the past for the planning of mariculture and

fishery projects on Guam.




I1. DATA COLLECTION AND CHARACTERISTICS OF THOSE SURVEYED

The empirical analysis, results, and projections presented in this paper are based
upon @ questionnaire which was appended to the regular quarterly labor force survey
conducted by the Government of Guam, Bureau of Labor Statistics. Information was
gathered from a cross section of 1,054 households in 19 villages during the week
ending March 18, 1977. Households were randomly selected based on census data and
housing maps of each village according to standard Labor Department pTﬂEEdUPEE.E

A summary of households surveyed from each village appears in Table I.

When making the survey, the enumerator asked to interview the household head or the
wife of the head. In some cases neither of these individuals was available and the
enumerator was forced to interview other household members. The general characteris-

tics of those interviewed are presented in Tables II and III.

Although some discrepancies do exist, the characteristics of respondents and house-
holds surveyed for this study approximate quite closely the most recent demographic

data for Guam as published in the Bureau of Planning's Overall Economic Development

Plan, June 1977. There is every reason to belfeve that the households surveyed in
this study do constitute a sufficiently large random sample which is representative
of all households on Guam; however, extreme caution should be exercised when drawing
conclusions for the population as a whole based upon the information presented in

Tables II and III.




HOUSEHOLDS INTERVIEWED IN EACH VILLAGE

TABLE 1

BY NUMBER AND PERCENT OF THE TOTAL SURVEY

~Humber of Percent of the
Village Households Surveyed Total Survey
Agana 11 1.0
Agana He{ghts 34 3.2
Agat 46 4.4
Asan/Maina 16 1.5
Barrigada 12 6.8
Chalan Pago/Ordot 40 3.8
Dededo 220 20.9
Inarajan 22 2
Mangilao Bb 8.2
Merizo 21 2.0
Mongmong/Toto/Maite 65 6.2
Pit ' 16 1.5
Santa Rita 40 3.8
Sinajana 27 2.6
Talofofo 2h 2.4
Tamuning 195 18.6
Umatac 7 0.7
Yigo 60 5.7
fona 51 4.8
TOTAL 1054 100.0




TABLE I1I
CHARACTERISTICS OF RESPONDENTS SURVEYED

Characteristics Number of Percent of
of Respondents FRespondents* Total Respondents

RELATION TO HEAD OF HOUSEHOLD:

Head 458 a44.4
Wife of Head 459 43.5
Other Relative of Head 112 10.6
Not Related to Head _15 1.4
TOTAL 1054 108,19
SEX:
Male 397 37.8
Female 653 62,2
TOTAL 1050 100.0
ETHNIC BACKGROUND:
Guamanian 476 45.3
Filipino 229 21.8
Caucasian 167 15.9
Micronesian 35 3.3
Japanese 33 3.1
Chinese 15 T
Korean 21 2.0
Guamanian/Filipino 16 1.5
Guamanian/Caucasian B 0.6
A11 Other Mixtures 37 3.6
Mot Ascertainable 16 1.5
TOTAL 1051 100.0
MARITAL STATUS:
Married 755 72.0
Widowed 45 4.3
Divorced Ed hi#
Separated 33 < H
Hever Married 151 15.4

TOTAL 1048 100.0




TABLE 11 (Continued)

Characteristics Humber of Percent of
of Respondents Respondents® Total Respondents
VETERAK STATUS:
Veteran 129 12.3
Mon-Veteran 919 B7.7
TOTAL TO48 100.0
CITIZENSHIP:
1.5. Citizen B28 79.1
Permanent Resident Alien 203 19.4
Not Ascertainable 16 - 1.6
TOTAL 1047 100.0

*The sample size does not always total 1054* since some

respondents either refused or were unable to answer

certain questions.
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ITI. SCOPE AND LIMITATIONS

The data upon which this study {5 based was collected at a single point in time and
represents a random cross section of households. Without time series data on fish
and seafood prices and consumption patterns it is impossible to construct a meaning-
ful and comprehensive demand relationship--this study does not attempt to do so.
Cross sectional information, however, does allow estimation of current consumption
patterns as well as isolation of some factors which may affect future consumption
patterns. If in the future the survey used in this study were administered on an
annual or quarterly basis, the resulting time series comparisons would facilitate

the development of much more precise demand relationships than those presented henﬁ.

This study covers only household consumption of fish and‘seafood products, It does
not include consideration of commercial (hotel and restaurant) demand. A survey of
commercial establishments could easily be undertaken and the result would be guite

enlightening when combined with the information presented here.

It must be remembered that consumers' preferences are influenced to some extent by
their knowledge and expectations as to the currently available supplies., What a
consumer actually does in the market place may differ greatly from what he truly
would like to do. He may often purchase fish products not because they are his
favorite but because his true preference is unavailable. The survey done for this
study provides some information on both consumer preferences and consumer actions.
The reader should judicicusly pick his way through the information presented
remembering that current market actions may not necessarily reflect true conmsumer

desires.

S




[V. CONSUMER PREFERENCES AND BEHAVIOR

When asked the question "Does the household ever eat fish or seafood products?”,
943 households (89.5 percent of the respondents) answered affirmatively. The
remaining 111 households (10.5 percent of the respondents) either do not eat fish
ar did not answer the qUEEtTDH+4 O0f those ﬁausehnldﬁ geating fish, 81.4 percent
indicated a preference for fresh fish over frozen, canned, dried, and smoked fish.
When asked whether the household would prefer to eat fish more oftem, 52.3 percent
of the fish consuming households said that they would prefer to maintain their
present consumption rate. Some 34.4 percent indicated Ehat they would prefer to
eat fish more often, and 12.9 percent indicated a desire to consume fish less

often than presently.

When questioned regarding size preferences, 19.3 percent of the fish consuming house-
holds indicated a preference for fish under 7 inches in length, 59.8 percent preferred
fish between 7 and 14 inches in length, and 14.4 percent preferred fish larger than

14 inches, Some 6.5 percent of the respondents indicated that they had no size

preference.

The respondent in each fish consuming household was shown a flash card and asked to
choose which type of canned fish product the household most often bought. The
resulting consumption pattern is presented in Table IV. Respondents were also asked
which types of frozen and fresh fish products the household most often bought.
Answers were recorded in the language given and later translated into one of 69
categories based on a compilation of common and Tocal names (see Appendix A for a
summary of categories). The eleven most frequently purchased categories of F?GIEﬂ.

and fresh fish appear in Tables V and VI.




TABLE IV

CANNED FISH PRODUCTS MOST FREQUENTLY
BOUGHT BY FISH CONSUMING HOUSEHOLDS ON GUAM

Canned Number of Percent of
Product Respondents Total Respondents
Tuna 400 42.4
Sardines 208 22.1
Salmon 116 ' 12.3
Mackerel 30 3.2
Crab ! 5 i
Clams B .6
Shirimp B ; B
Abalone 3 i
Oysters 3 i
~Other 1 il
No Response* 163 17.3
TOTAL 943 100.0

*These households either do not buy canned fish,
or refused, or were unable to answer.

ol T




TABLE ¥

TYPES OF FROZEW FISH MOST FREQUENTLY
BOUGHT BY HOUSEHOLDS ON GUAM, RANKED IN
ORDER OF FREQUENCY

Rank Common and Local Mames

1st Mackerel (achuman, alumanhan, atulai, lumahan, saba,

tangigi)

Znd Shrimp {Sugpo, uhang)

3rd Milkfish (agua, bangus)

dth Tuna {albakora, gulyasan, katsuo (aku), mangro (ahi})

5th Rabbitfish (manahac, dage, sesjun, hiting, kicho,

samaral)

Bth Snapper (bua, dalangbukid, fafaet, funai, hamala,
kakaka, Tilikuke, mafute, matanhagon,
mayamaya, salagi, tagafi)

Tth Surgeonfish (guase, hangon, tataga, hijuk, hugupao)

Bth Prepared fish products (fish sticks, fish patties, etc.)

9th Rudderfish (anaha, gepan, gueli)

10th Salmon (sake, satmon)
11th Parrotfish (atuhon, dafa, gqualig, gulafi, lacha, lagua,

laguan agaga, magaham, mulmul, ogos, packak,
palacse, tuchugon)

5




TABLE VI

TYPES OF FRESH FISH MOST FREQUENTLY BOUGHT BY
HOUSEHOLDS ON GUAM, RANKED IN ORDER OF FREQUENCY

\""\.
Common and Local Names

Rank

1st Milkfish [agua, bangus)

2nd Rabbitfish (manahac, dage, sesjun, hiting, kicho,

samaral )

drd Mackerel [achuman, alumahan, atulai, Tumahan, saba,

tangigi) .

dth Shrimp {sugpo, uhang)

Gth Snapper {bua, dalagang bukid, fafaet, funai, hamala,
kakaka, 111ikuke, mafute, matanhagon,
mayamaya, salagi, tagafi)

Bth Surgeonfish (guase, hangon, hijuk, hugupao, tataga)

7th Tuna (albakora, gulyasan, katsuo, mangro)

ath Parrotfish (atuhon, dafa, gualig, gulafi, lacha,

lagua, laguan agaga, magaham, mulmul,
0Qos, packak, palacse, tuchugon)

9th Grouper {gadao, lapulapu, salmoniya)

10th Rudderfish (anaha, gepan, gueli)
11th Jack/Skipjack (ee ei, hagi, mamulan, pampano,

tarakito, tarakitiyon, talakito)




fis indicated in Table VII the households surveyed ate fish at a main meal 1.56

times per week on average. They also ate two substitutes, chicken and ground meat,
1.84 and 1.34 times per week respectively. The standard errors for these figures
are such that we can be 95 percent confident that the true mean consumption frequen-
cies for all households on Guam 1ie within an interval of + .16 times per week. The
large standard deviations in Table VII imply that there is a large variation among

households with respect to the frequency of fish consumption.

Some 814 of the 1054 households surveyed answered questions regarding quantities of
fish purchased and prices paid. Table VIII, which shows household spending per
week on fish products, was constructed using the information supplied by these 814
nouseholds. Mean household spending on all fish and. seafood products amounts to
$11.26 per week. Just as with frequency of nnnswmﬂﬂun,tthe amount spent an fish
products varies greatly among households throughout Guam. Average household spend-
ing is apportioned approximately 31 percent for canned, 26 percent for frozen,

36 percent for fresh, and 7 percent for dried products. In the case of each fish
product in Table VIII, we can be 95 percent confident that the true mean weekly

household spending for all households on Guam Ties within an interval of plus or

minus 3 times the standard error.

The mean weekly household spending figures in Table VIII can be multiplied by the
estimated 16000 households on Guam.5 This product can then be reduced by the 10.5
percent of households which do not eat Fishﬁ and multiplied by 52 in order to arrive
at an annual estimate for retail dollar value of household fish consumption on Guam.
These estimates along with their corresponding confidence intervals appear in

Table IX.

-15=




TABLE VII

FISH AND SEAFOQD PRODUCT CONSUMPTIOM COMPARED TO CHICKER AND
GROUND MEAT: FREQUENCY PER WEEK BY HOUSEHOLDS AT A MAIN MEAL

(N = 1054)

Ttem Mean Frequency Standard Standard  Coefficient

Per Week Deviation Error of Variation
Fish and Fish 1.56 1.699 0523 109

Products
Chicken 1.64 1.617 L0498 a8
Ground Meat 1.34 1.451 0447 108
T8




TABLE VIII

TOTAL WEEKLY HOUSEHOLD SPENDING OM VARIOUS
FISH PRODUCTS
(dollars, N = 814)

e e e

Fish Mean Standard Standard Coefficient
Product spending Deviation Error of Variation

Canned 3.51 4,448 L1810 127

Frozen 2.94 7.098 L1043 241

Fresh 4.06 7.573 .1441 187 I
Oried and .75 1.444 .0264 193 '

Smoked
A1l Fish 11.26 13.483 L4720, 120

Products

i




TABLE IX

ESTIMATED CURRENT ANNUAL RETAIL VALUE OF SEAFOQOD AND FISH
PRODUCTS CONSUMED BY HOUSEHOLDS ON GUAM
(Thousands of dollars)

“Fish Estimated 95 Percent Confidence
Products Retail Value™ Interval
Canned 2,614 + 480
Frozen 2,189 + 3N
Fresh 3,023 + 429
Dried and Smoked 258 : ¥ 75
A1l Fish and Seafood 8,385 + 1,406
Products

[ 1

*fAssuming 16,000 households, 89.5 percent of
which consume fish and seafood products.

=18=
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V. ETHNIC DIFFERENCES IN FISH AND SEAFODD COMSUMPTION

Each respondent to the survey was shown a flash card and asked to indicate which
of ten categories best described his ethnic background. Based upon this response
households were classified according to ethnic group. It was assumed that the

ethnic background of the respondent reflects that of the entire household.

Tables X and XI provide an ethnic breakdown for both frequency of consumption and
weekly household spending on fish and seafood products. The Filipino and Japanese
populations rank fjfsjland second respectively in both frequency of consumption and
weekly spending. Although the Chinese rank third in freguency of consumption, they
rank fifth in weekly spending. This difference in ranking may be partially e:p1ained.
by smaller household sizes among the Chinese community (see Appendix B). Guamanian
households ranked fourth with respect to frequency of cnnsuﬁptiun and third with
respect to total weekly spending. Again this difference in ranking between frequency
of consumption and weekly spending may be partially explained by a relatively large
household size in the Guamanian community (see Appendix B). Among all ethnic groups
surveyed, Caucasians appear to have the lowest total weekly spending as well as the

second lowest frequency of consumption.

Although there are statistically significant differences between group means in
Tables X and XI, the standard deviations of al] groups are relatively high - often
in excess of the group mean. Thus, it becomes apparent that there is a wide varia-
tion in consumption habits within each ethnic group as well as among the population

as a whole (see Table VII and VIII).

~19-




TABLE X

FISH AND SEAFOOD PRODUCT CONSUMPTION: FREQUENCY PER WEEK
BY HOUSEHOLDS AT A MAIN MEAL, BY ETHNIC GROUP

Ethnic Mean Freguency Sample Standard Standard
Group Per Week* - Size Deviation Error
Filipino 2.5h69 229 1.774 s
Japanese 2.561 33 2.671 465
Chinese 1.667 15 1.447 374
Guamanian 1.340 479 1.634 075
Other T.257 53 1.251 ATe
Guamanian=Filipino 1. 255 16 1.716 429
Korean 1.133 L 1.137 248
Micronesian 1.034 35 1.026 173
Caucasian 0.919 167 1.148 .089
Guamanian-Caucasian 0.718 & 0.748 . 305

*An analysis of variance yields an F statistic of
16.6626 which indicates a significant difference
between ethnic groups at the 95 percent confidence
level.

50}




TAELE XI

TOTAL WEEKLY HOUSEHOLD SPENDING FOR ALL
FISH AND SEAFOOD PRODUCTS BY ETHNIC GROUP

{dollars)
Ethnic Mean * . sample Standard Standard
Group Weekly Spending S5ize Deviation __Error
Filipino ) 15.97 200 17.97 1.270
Japanese 12,14 24 13.70 2,797
Guamanian 11.51 375 11.95 0.617
Guamanian-Caucasian 11.14 4 . 8.49 4,245
Chinese 9.90 10 10.12 3.200
Micronesian 8.68 30 9.46 1.727
Other 7.89 40 0.7 1.701
Guamanian-Filipino 7.61 12 8.41 2.429
Korean 6.72 15 8.66 2,238
Caucasian 4,34 104 6.79 0.665

*An analysis of variance yields an F statistic of
6.9285 which indicates a significant difference
between ethnic groups at the 95 percent confidence
Tevel.

.




As previously discussed in Section I, respondents were asked to identify which types
of canned, fresh, and frozen fish products the household most often bought. Answers
were recorded in any language given and Jater translated into one of 69 categories

(see Appendix A for a summary of categories). The most frequently purchased catego-

ries of fresh and frozen fish by ethnic group appear in Tables XII, XIII, and XIV.
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VI. SOME FACTORS AFFECTING HOUSEHOLD SPENDING FOR FISH
AND SEAFOOD PRODUCTS

In an attempt to determine the relative importance of those factors which affect fich

consumption among households on Guam, the following linear model was hypothesized:

T5] =

B4 By Pmci+ Byl 4 BoS I+ I B E+ee (1)
j=1

Variables in the model take on the following meanings:

T8 :

pmcj:

total weekly spending (measured in dollars) by the jth household on canned,
fresh, frozen, and dried fish products as estimated by the respondent:
the average price paid (measured in dollars) by the jth household for ground
meat and chicken products (substitutes for fish) as estimated by the respon- .
dent;
the total household income (measured in thousands of dollars) as estimated
by the respondent;
the number of household members;
a set of dummy variables designed to capture ethnic differences in consumption
spenading, ¥+ 1,2y . s wu . 9

Ey: Guamanian

E,: Filipina

E3: Micronesian

Eqt  Japanese

Eg: Chinese

Ez: Korean

E7: Guamanian/Filipino
Eg: Guamanian/Caucasian
Eq: Other.

The parameters 2; through &,; represent constants with & included as an error term

to accountant for variations in TSj explained by factors other than those included

in equation (1).
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The ordinary least sgquare estimation of equation (1), based on a sample size of 545
households, resulted in an estimated value of g; which was insignificantly different
from zero at the 95 percent confidence level. From this result it can be concluded
that the average price of meat and chicken (substitutes for fish), as perceived by
the respondents sampled, is not a 5ign1ficgnt factor influencing total household

spending on fish and seafood products.

After removing Pmc from the model, sample size was increased to 752 households and

ordinary least square estimation resulted in the following:

T5) = -g22 + 013 1) +1.039 5j+5.027 E} +10.328 Ep

(1.636) (5.261) {3.628) (6.976)
+ 3,798 E3+ 7.126 Eq + 4.920 Eg + 3.308 Eg + 2.380 E;
{1.312) (2.337) {1.095) (.696) (.579)
+ 5,860 Eg + 10,938 Eg + ¢ )
(.886) (2.304) (2}
e s
F = 9.02
n = 753

Numbers in parenthesis represent t values.

The explanatory and predictive value of this model is quite poor. Variations in house-
hold size, income, and ethnic background account for only 11 percent of the variation
in total household spending on fish products. The remaining variation in TSj is

accounted for by factors other than those included in equation (2).

There are several possible explanations for the failure of equation (2) to explain
more adequately total household spending. First, the relationship between weekly
household spending and the explanatory variables may not in reality be Tinear. Second,
significant sampling error could be embodied in the data. Both the measurement and

homogeneity of variables used in the model are open to question since the data was
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collected by different enumerators who may have interpreted and recorded data incon-
sistently. The assumption that the ethnic background of entire households is reflected
by the stated ethnic background of respondents is only one example of the homogenei ty

problems fnvolved.

A major reason for the relatively poor exprénatony and predictive power of equation
(2) can reasonably be attributed to the lack of any measure of product availability,
Total household spending, TSj, is dependent on both demand and supply considerations,
Only demand considerations are included as independent variables in the above model.
The results seem to imply that supply constraints are a very important determinant

of total household spending for fish and seafood products on Guam.

Aside from underscoring the importance of fish product avallability as a determinant
of T3], equation (2) does provide other interesting results. Both income and family
size are statistically significant (95 percent confidence level) and affect household
spending positively. 811 else remaining constant, each additional househeld member
has a positive impact on TSj of 1.029 doliars per week. Similarly, each additional
thousand dollars of household income has a positive impact on TSj of .013 dallars

per week, all else remaining constant,

The nine coefficients for ethnic groups represent estimated differences in household
spending relative to Caucasian household spending which is included in the intercept
kerm, Bp. Coefficients for Guamanian (Ey), Filiping (Ez), Japanese (Eq), and
Other (Eg) all imply household spending patterns significantly higher than that of
Caucasians, Other ethnic groups have coefficients which are not statistically
different from zero, at the 95 percent confidence Tevel, and thus do not differ

significantly from Caucasians with raspect to TS].
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VII. CONCLUSIONS AND RECOMMENDATIONS

A random survey of 1054 households on Guam provides the following major results:

{5

£

A significant portion of the households surveyed (34.4 percent) would like
to eat fish more frequently than they presently do.

The average current household consumption rate for fish and seafood products
is 1.56 times per week; however, this consumption rate varies extensively
among households and between ethnic groups.

The average current household spending on fish and seafood products is
§11.26 per week; however, this spending rate varies widely among households
and between ethnic groups.

A minimum estimate (at a 55 percent confidence leugi} of annual household
retail spending for all fish and seafood products on Guam is $6.9 million.
This spending is apportioned approximately 31 percent for canned, 26 percent
for frozen, 36 percent for fresh, and 7 percent for dried and smoked fish
products.

The most frequently purchased canned fish product is tuna while the most
frequently purchased frozen and fresh fish products are mackere] {achuman,
alumahan, atulai, lumahan, saba, tangigi) and milkfish (agua, bangus )
respectively. Considerable variation in buying habits between ethnic aroups
is apparent.

With respect to frequency of consumption and total weekly spending on fish
and seafood products, the Filipino populatfon ranks first followed by the
Japanese and Guamanian populations respectively., Caucasians have the lowest
total weekly spending as well as the second lowest frequency of consumption.
Both income and household size have a statistically significant and positive

effect upon the total dollar value of household consumption. Ethnic back-
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ground also seems to be an important determinant of consumption; however,
respondents' perception of the price of substitutes (ground meat and
chicken) has no statistically significant effect upon total household
consumption.

B. Despite their significance, variations in household size, income and ethnic
background together explain only 11 percent of the variation in total house-
hold spending for fish and seafood products. The remaining variation in
household spending must be explained by factors other than those measured in

this study.

-

Based upon the foregoing survey results, it appears that there currently exists on
Guam a retail market for fresh and frozen fish which is in excess of $4 million
annwally. It also appears that households would consume more fish if it were con-
veniently supplied, The major constraints to retail market growth seem to be those
associated with supply (availability) rather than those associated with demand.
Unfortunately, the lack of time series data on household consumption and fish product
prices precludes a more detailed investigation of the relevant demand elasticities

which are necessary to fully anmalyze the potential market growth.

A 34 million estimate for annual fresh and frozen consumption is considerably higher
than most previous estimates; however, when considering commercial fishing or aquacul-
ture ventures based upon these local market sales, one should keep in mind several
points. First, the figure of $4 million purchases is a current market estimate at
retail prices and thus includes all middleman markups which can be well in excess of
100 percent. Second, these fish product sales are highly fragmented through many.
small enterprises island-wide. Third, the market for fish is also highly segmented
with respect to desired species. It appears that certain consumers favor one species

of fish above others and this favoritism may not be easily overcome. Finally,
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seasonal factors must be considered. The most profitable fish to catch is often
not the fish which is most abundant and therefore easiest to catch. A portion of
Guam's fish market may always be captured by imports simply because during some
seasons certain species are unavailable in Guam waters. Unfortunately consumer

tastes do not change easily nor with the seasons.

In order to ensure maximum Jocal producer participation in Guam's fish and seafood
markets an effort should be made to centralize both production and distribution
activities in one or two locations. A market and storage area proximal to docking
facilities will facilitate both production and consumption. Safe vessel Mmoo rage
and convenient fuel and jce supplies for fishermen are e%sential. Freezer storage -
is also necessary in order to compensate for seasonal fluctuations in demand and

supply as well as to provide the potential for tapping export markets.

In conclusion it appears that the dollar value of household demand for fish and
seafood products on Guam is substantial, but tastes are guite varied and distribu-
tion highly fragmented. Further study should be devoted to analyses of the local
commercial and export demands as well as local production potentials for import
substitution. Update of this particular study at various points in time would allow
some projection as to how household consumption patterns change as income and ethnic

composition change.
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SUMMARY OF FISH NAME CATEGORIES

APPENDIX A

!

English
Common Chamorro Filipino Other
Abalone
Anchovy fadgya
faya
Barracuda alu
Bass atingyet
umatan
Butterfish “
Catfish itol hito
Clams hema : kaii
dogas
tapun tahong
Codfish
Crab panglac kane
almangao alimango
alimasak
ayuyu
Carp mudfish koi
Eels hasule
titugi
hasule palus
padpada
Flatfish tampat
Flyingfish gaaga
Flounder
Goatfish tiao
equan
salmonetiyon
salmaneti salmoneti
Goby atot
Grouper gadao lapulapu
salmoniya
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APPENDIX A (Continued)

SUMMARY OF FISH NAME CATEGORIES

English
Comman Chamorro Filipino Other
Halfbeak
Halibut
Herring
Jack e £
tarakitiyon pampana
tarakito talakito
mamulan
hagi .
Lobster mahonggan ese ebi
gupolalao
Mackerel achuman Tumahan
atulai alumahan saba
tangigi
Mahimahi dolphin
Marline/Sailfish malasagi
Milkfish agua bangus
Mullet laiguan banak
aguas
laiguan ugis
Needlefish bajak unagi
pulus
hankut
Octopus qums an taco
Oysters
Parrotfish palacse
packak ogas
atuhon miTmul
dafa
lagua
tuchugon
gulafi
gualig
lacha
magaham

lagua agaga
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APPENDIX A {Continued)
SUMMARY OF FISH NAME CATEGORIES

English
Common Chamorro Filipino Other
Prawn/Shrimp uhang SUgpo
Porcupine/puffer butete
butete tituka
Rabbhitfish manahac samaral
dage
Sesjun
hiting
kicho X
Rafnbow runner hasahasa
salmon
Rays quadrau '
fanihen tase
hafula
Fockfish
Rudderfish anaha
gepan
queli
Salmon satmon sake
Sapsap
Scorpionfish nufu
Sea Cucumber balate
Sardines satdinas sardinas
Scallop
Sharks katsunsito same
halug
Shrimp/Prawn uhang sugpo
Silver perch/Perch guaguas
cajao
ginyo

Smelt
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APPENDIX A (Continued})
SUMMARY OF FISH MNAME CATEGORIES

English -
Common Chamorro Filipino Other
Snappers Tilikuke mayamaya
mafute dalang bukid
bua dalgang bukid
kakaka
funai
tagafi
fafaet
salagi
hamala
matanhagon
Squid (cuttle fish) nosnus
Sole
Squirrelfish sagsag besugh sagapa mempoch i
sagamilon
sesiok
chala
Surgeonfish hugupao
hangon
tataga
guase
hijuk
Swordfish
Tilapia talapia tilapia
Tarpon pulan
Triggerfish pulonan
sasadu
Turbot
Trout
Tuna - Skipjack gulyasan katsuo [aku)
- Yellowfin albakora mangro [ahi)
- Dog tooth
“Turtle - green "_hagan kame
- hawksbill hagan karai
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APPENDIX A (Continued)
SUMMARY OF FISH NAME CATEGORIES

English
Common Chamorro Filipino Other

Urchin laun
Wahoo tasun ono
Whitefish
Wrasse aluloy

gayu

gadas

aaga

tasing guaguan

tanguisson




APPENDIX B
TOTAL HOUSEHOLD SIZE BY ETHNIC GROUP

Ethnic Sample Standard Standard
Group Mean* Size _Deviation Error
Guamanian 5.346 479 2,754 126
Filipina 4,838 229 2.392 .158
Caucasian 2.910 167 1.671 129
Micronesian 5.629 35 2.745 454
Japanese 2.835 33 T.147 . 198
Chinese 3,400 15 1,957 .505
Korean 3.714 21 1.765 . 385
- Guam. /F111p, 4.812 16 2.880 . 720
Guam. fCauc, 5. 000 B 2,280 931
Other 3. B6B 53 2.624 . 360

*An analysis of variance yields an F Statlsiic of 18. 1873
which indicates a significant difference between ethnic
groups at the 95 percent confidence leyel.
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FOOTNOTES

loverseas Bechtel, Inc., Guam Development Master Plan Preliminary Survey, November
1973, pp. 5-15 to 5-21.

Elsaac 1. Ikehara, “The Mariculture Potential for Guam" in Impact of Modern Techno-
logy Upon a Developing Insular Region: Guam, p. 80-83,

3Samp]ing techniques developed as standard procedures by the Bureau of Labor Statis-
tics, Department of Labor, Government of Guam,

Yack of time and funding precluded the resampling of response failures. In view
of the relatively large number of responses to most questions 1t is assumed that the
opinions and characteristics of non-respondents are adequately reflected by the
responding group.

*Economic Planning Division, Overall Economic Development Plan, June 1977, Bureau
of Planning, Government of Guam, p. 22.

IEThis 10.5 percent figure represents both non-fish eaters and non-respondents. For
the purposes of conservative estimation we will assume that those who failed to answer
the questionnaire are also non-fish eaters.

?In order to compile this list, data from several local informants was combined
with information presented in the following publications:

Kami, Harry T., "Check-List of Guam Fishes, Supplement 1", Hicronesica,
Yol. 7, Ro. 1 and 2, 1971, p. 215-228.

Kami, Harry T., Issac [. lkehara, and Francisco P. DelLeon, "Check-
i List of Guam Fishes", Micronesica, Vol. 1, 1968, p. 95-131.

Guam, Government of, Department of Agriculture, Compilation of a
Check-1ist of the Food and Game Fishes Found in Guam Waters.

Project No. FW-2-R-Z, Job Ho: F-g2, July 1, 1968 to June 30, 1985,
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Pator C. H, Pritchard
Flosrsdn Avdubon Sociery
1101 Audubon Way
Maitland, Flomda 32751

Marine Turtles of Micronesia

203

The islands of Micronesia comprise 1 of the 3 grear
groups of Pacitic Oceanic Islands. They are almaost all
locared north of the Equaror, being situated cast of the
Philippines and southwest of the Hawaiian 1slands. The
boundarics of Micronesia are almose idenrical o those
of the U.8, Trust Territory, with the exception that
Guam, an unincorpormted termtory of the Unired States,
is not part of the Trest Territory, while the Gilbere
Islands {part of the independent Kinbati), and the in-
dependent Naure are considered parr of Micronesi,
Nukuoro and Kapingamarangi Aroll, thuugh included
in the Trust Terricory, are culturally considered
to be part of Polynesia. Morcover, the northern Mar-
ianas Islands have recendy achieved Commonwealth
status with the United Seares. The islands are all small
and distances between them ore leege. Micronesia oc-
cupics an ares eogual o thar of the United Stares, yer
the land area is only half thac of Bhode Tslind. Bryan
(19717 caleulates che ol pumber of istands in Micro-
nesia &5 2,205, The 1973 population was L1497 3 {ex-
cluding Guam}, with an annual groweh rate of 3.6 per
cent. The total land are 5 only 1L,H31 kmé.
Geologically the islands are all of wolcanic orgn,
bur differing age aml subsequent weathering, subsid-
ence, snd corel formaoon have given them a very var-
ied physiognomy. As a first-order approximation, the
gasern islands are typically low atolls, often compaosed
of many dozens of small, narrow islands surrounding
a large central lagoon. The westernmaost islands contain
imuch weathered limestone and reach much higher gl
ritudes. The highest islands, such as Ponape, arcracr an
excecdingly high rainfall, wich consequentdy losh veg-
etation, Shoreline vegeration throughout cthe Ternoory
shows certain dominane species, such as coconut palms
(Covos), Pasdanas, Merserchmidiia, Portulara, Sida. and

Scaerels,

Species Prosent

The hawkshill (Ereimockelyr fobrivata) and che green
turcle (Chelfanda srydas) are prosent chroughout Micro-

e




nesia and are wide]y recogmized animals amang those
familiar with marine life in all diserices. Mearly every-
where the green turtle is the muore plentiful species,
although in the Palau Lagoon arca the hawkshill ap-
pears o be more common,

Two other species have been recorded (31 FRFE (C-
casions. The olive ridley ( Lepicdochelys ofiraces) was firse
recorded in Micronesia by Falanruw, McCoy, and
Namlug (1975), who observed a mating pair in Ml
Channel, northerese of Yap, on 3 Movember 1973,
These authors also recorded asmall (29 em) L. ofivare
from Lamoteek, in the eastern Yap Districe. Cushing
(1974) reported 5 L. aliracer that were caughe weci-
dentally by long lines and plankton nets between 13
and 20 Seprember 1974, in the southern Palay Disericy
0t 4°N. 131" 1o 137°EL In addition, 1 saw an im-
mature stuffed L. afivares for sale in a seuvenir shop
on Saipan in April 1976 thar was stid 16 have heen
locally caught and proserve],

The leatherback { Dermockelys cortacea) is PO o
casionally in Micronesia, although i appears o be en-
countered only in deep warer gnd has never heen ro.
ported nesting in Micronesia McCoy (1974) mentoned
a very young leatherback, 69,4 cm in carupace length,
thar was captured near Satawal, in the castern Yap
Districe, on 2 Seprember 1972, The w rele wits ragged
and released. McCoy also mentoned a leatherback
caught ar Woleai in 1971 that was caprered and con-
sumed by local people. 1 alsa have an unidentified
REwspaper cutting descnibing a large learherback 444
kg in weight, 2.167 m in ol length) caughe by 2
Kapingamarangi fishermen off Parem Reef, Ponape 1s-
laevdd.

Consorvation Laws and Jurisdictional

Background

Three completely differen: legal systems prevail con-
currently in the Truse Territory: traditional law, vesied
in the hereditary chiefs; Micronesian v as elaboraned
by elected delegares o the Micronesian Legislarure:
and UL 8. federal law, As far as murtles are concerned,
traditional law refleces patterns of hereditary owner-
ship of che wrele resource, and the need for permission
to be sought from teaditional owners hef; e turties can
be exploited. Micronesian law, as reflected in the Truse
Territory Code (Titde 43, Section 2 prahibies the cap.
ture of hawkshills less than 27 inches (69 cm) bong, or
green tertles less than 34 inches (86 cm) long (alchough
only recently has the code differentiarad between the
2 species). In addition, turthes are o tally protecred by
Trust Territory law during the months of I June o 31
Avgustand | December 1o 31 Junuary, inclusive. They
may also not be captured on the nesting heaches.
Federal law at present offers ol profection e the
hawksbill wrele, which is listed as an endangered spe-

g

cies. The green turtle is listed as o threatened species.
with certain populations, namely those of Florids el
Pacific Mexico, being listed as endangered. The Di-
parement of the Interior Regulations recognize wm
permit the continuation of certain pateerns of crai
tonal subsistence use of trthes in the Truse Teesicor:

Traditional ownership parerns are siill respecrid o
i larpe extent in Mic ronesis, and Dagrane violatons of
these righes may lead Protest of sanctions of anppe
kind or anether. The Truse Tereitory Code, however,
is not widely respecred: hawkshills, for example, tend
to b chased and ceught whenever seen, wharever thisr
size of whatever the season of the year, and the neses
tor are frequently raided. The Ereen turtle has eraldi-
tonally been collected on nesting beaches in muny
pares of Miceonesia, especitlly in the Yap Diserice. and
no attempts have been made to enforce thar seceion
of the Trust Terricory Code thar prolubits such acriv-
ities,

Little arempt is made oo enforce the Endangered
Species Act i the Trosc Territory, and the law is 15
serred throughowe Micronesia, Indeed, some question
ety as 10 whether provisions of the Endangered Spe-
cies Act even apply in the Truse Territory, but maoss
legal opinicns now hold char it does: for purposes of
impore amd expore of listed wildlife. the Act specifically
refers to the Truse Territory as having the searus of i
atate of the Union. Reluctance o entorce federal vn.
dangered species law in the Trust Territory probably
stems from several considerations:

1. The Trust Territory has for vears had bur  single
American conservation wfficer, based in Paluu, 10 whom
becal people have made clear that his life may be in
danger if he insists on rigerous enforcement of rueele
protecrion laws,

2. The United States has heen sensitive oo charges
of colonialism in thrusting conservarion lows passed in
Washington, D.C. on peoples leading truditional sub.
sistence life-styles in remore islands un thoe far side of
the warld.

3. The Trust Territory is not a permanent paliticul
entity, and in the years o come the various disteicts
will be electing whether or nor they wish o remain
associated with the United Stares. The United Stares
has not deemed it palitic or appropriste o thruse un-
welcome conservation sbligations upon peaple wha
would be likely 1w reject them totally on reaching po-
litical independence, -

A loophole thar has resuloed from the wording of
the Endangered Spocies Aq t, which considees the Trus
Territory t have the status of 4 statt, is thar produces
of the hawkshill rurtle fand-carried by TS CRlering
Honolule from the Truse Territory can no longer be
confiscared. Such transportation of products is legally

FETER €. H. BRITCHARD



simply a case of cacrying personal effects across stite
Links, unless it can be proven that the material is post-
Act in oragin.

Palau District

The hawksbill is more abundane than the green turcle
v the Palau Dhseeict, or is ar least more conspicuous
in the more accessible areas such as the Palan Lagoon.
! auglas Faulkner, the umderwater phawmerapher, e
purts that hawksbills may be seen virally every iy
in the Palau Lagoon by a competent scuba diver, and
pnetire hawksbells are also u"|1|.:|l'l1;|.| e b numeernug
i the Kayangel Lagoon ar the norchern end of the
Pulau tystem. However, Robert Owen, CONSCEVALION
ailicer for Micronesia from 1949 o 1978, reports o
aradual bue steady decline in abundance. Murweal pre-
Jdators are relatively few, and no natural ege predacors
lave heen reported, but the turtles are eaten by croc-
adiles (Crovadydur poraws), and the human pressure on
s t8 intense—estmited at 80 percent by Jim McVey,
whir comducred a head-starting program for hawksbills
in Palau in the early 19705, Adult rurrles too are highly
sersecuted, Hawkshill mear is caten locully, but the
ceanomic pressure on che species is definitely from the
shell trade. Tourism in the islands increased about 300
percent with the advent of regular air service in the
varly 14970s; a large froportion of twursts in Palau are
from Japan, which of course offers no legal impedi-
menes o the free importation of hawkshill producs,

The kawksbill turtle pests on small beaches on lime-
etine tslands in the Palaw Lagoon. The principal nesting
months are July and August, but some nesting akes
plice in June and Seprember, and a few nuly nest in
any month of the year. Their nesting site Fdelity is
reported to be strong, and they neso a approximately
L5-day inteevals, 2 or 3 times in a season. Favored
islands include Eomogan, where Jelf June of the Peace
Corps saw 3 turtles nesting in 1 night in late August
19795, and Neerugelbrang lsland, where the trtles often
walk the length of 2 long spit before reaching a nesting
area safe from odal inumdatien, Crher islands soine-
times wsed for nesting include Aulong, Npeangas,
Ngobadangel, Unkaseri. and Abappaomogan.

Green tertles are not often seen in the Palau Lagoon,
bur achieve substantial populations in the northers and
southern extremes of the Palaw Districe. Richard How-
el district fisheries officer on Truk, reporred thae sboue
141 yeears agn he found fully marure green ourtles w Iher
plentiful in the Ngarvangl Lagoon, at the nosthern op
of the Palau complex. Villagers from Kavange] couhd
carch 5 in 30 o 60 minutes, The oertles were resident
there vear-round, feeding on the large steands of wrtde
grass present especially on the weswern edge of the
reel, Howell reported seeing only | male wrtle in che
aret. Mesting tprobably by greens) takes place on the

Morcroseiig
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barely exposed Ngaroang! Island, since natives of Kay-
angel rerurned from the lagoon with fresh eggs. Raids
on the turthes were spormdic, and could be made only
during calm weather. The wrres were only used by
Kayangel prople fuor speecial eocisions, although they
were also used for trade with villagers on northern
Babelthauj.

Green rurtles also nest in small numbers on Fon-
eymoon Beach, Pelelicu Island, and, on 1 occasion, a
female was secen inside the reef on Mores Island, Howe.
ever, the hest green turtle beaches by far in the Palau
Syseem are on the southern slands of Merir and Helen
Reef, lecared many kilometers to the south, coondi-
nates are AT1IEMN, 13219'E for Meric, and 278" o
1900, 1319047 o F31YS1'E for Helen Reef. Merir
now unfortunately has a small permanent seulement,
numbering 7 people in 1976, Even such a small group
of peaple can cause havoo w the turtde population on
such a tiny island. Helen Reef, whose single emergent
point of land, Helen Island, s too small for permanent
settlement, seill has heuvy pressure on s marine re-
soucces, especially by pirares, the majority of whom
come from Taiwan. When caughe, they may be jailed
in Palaw for variable periods of time. Another serious
problem for rurthes in the curlying islands is that the
erew of the government field orip vessel, far from being
a positive force for law enforcement, ke advantage
of their subsidized trip e0 Helen lsland, Merir, and
pther turcle islands o gather as many turtles as they
can for themselves, which can be taken hack to markers
for personal profir,

There is an extensive folklore and legend regarding
turtles in Palaw. For example, the disovery of the ap-
proximarely 2-weck nesting eyele for both the grees
and the hawksbill turties is areribuced o o chance dis-
covery described as fullows:

“A yaung conile arranged fo spend Mhe might en 2 remate
bearh on Pelelien Iifund, They wiad the pivl's gras shivt
ai @ pillow, and after making love, went to ileep, When
they twwke the next morning, there were furtle tvacks on the
beach gud & west vighi Beridy them but, e Hhefr preal gors
barrasinsent, the prais sbivt bad diveppeared, Neverrbeleos,
they devided to repeat the rendezvons oo weeks later. anid.,
Juit befure chey felf aslep, noteced a farge turtle crawling
athare with the remsaing of the prass skt ieill atached to

a front [Tipper.”

This story is a favonioe subject of Palawan story boards,

Yap District

Chief informant on sea turtles in the Yap Dostoct s
Mike McCoy {(this volume), formerly of the Peace Corps
and now chief fisbicnies officer e Fonape amd assaciate
of the Yap Institure of Natoral Sciences, McCoy's 1974
paper “Man and Turtdes in the Central Carolines” is
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Table 1. Summary of turtle sightings by aerinl survey region, Guam, Fiscal Years 1975 through 1973
Repron Mumbor
Sl e e - e Tl o/
{ 2 i g i i 7 H i fi 3 P sightings o,
FY 1979 4 1 I i 1 § 2 i3 3l I8 F Iz
FY 1978 ¢ 3 | i 6 14 TR T 1 13 13 &3 i!
FY 1977 0 4 i I 4 | 3 L i 8 i 4] J
BY 1uTn 7 3 §] i) 35 o] g i 1 i2 12 159 u
FY 1975 14 3 4 3 23 8] Y 37 L6 LT Y I 1 f
Toral 3l 7 27 2} ity ) 33 144 54 W oMy g3 dl
Region 6 i i & I3 8 R 51 L2 13 HE —
Sawrrs: Molinag, unpubsdishen] repig i
one of the mose valuable svurces availahle un hiuman There 1 dpfarently we fegithation Profeciong iog furtler
artitudes to rurtes in Miceonesia Toavoid deplicaion, OF FERtlating the catch in a8y 1ay. bwt there are some oend
reference is made o McCoy's paper herein for infor- caivh statiticr, Al rizes from 15 0B 1o G000 1 ore tken,
mation on turtes in the Yap Disteice, buit the IRfarmant et imate: Fhat the aterige 1 fze 5 arognd

(50 16 (the type s fekely 10 be tafen i diverys. No speisal

Marianas District and Guam foedling Rrasnidt bave been fulentif e

e
Harry Ku.mj_;f.;n_l'_'c:rct-me:_[_: officer for the Guam Fish 2
and Wild[ife l:l'i1.r|.'iiun5 made a number of flights aver!
the Guam coast during the [as couple of years, and
MW Sed tuertles—samerimes i CONCenIranions of <0 or
S0 individuals—off the northern coase af Guam, be-

Headrickson (jn manuscript) quoted the J'uJJuwjnH in-
formation, received from Bsaac 1. lkehara, chief of the
Guam Division of Fish tnd W'ildlife, regarding che
avadlable information on seq turtles in Guam jn 1968

Grresn tuetles aid basebsbills re reported ta sicwr in Guam  pween Riticlian Point and Pati Poin, Kamg alsu some- f 4/
tenrters. They apbarently west aw the ssland beacher, ba tmes saw 3 or 4 rurtles off the coast near Inaearan Bay,
only sporadically: ecpr were Eartested norve commronly dpr. o the southesse coust, and sgid thar turtles tormerly |
ing the time before the second Waorld War, iy BRINY dreat nested on Cocos Tsland, off the southwese coase, 4
- of the fifand, epecially on the warthery gnd rosthern pnd though the island ws OOW 106 intensively visited for
o Taragwe, Ritidian, riun. Ohrote, Cons Fifind, Airme nesting o take place.
¢ Beach, and sther focalitien The north caast of Guam, neat which the turtles,
1t appears from focal residents thas Sed {Ptles are a raripy Were seen, wasunder Air Forge control, and gas racher
ot e focal marker and the con tilteteet fosenif wowe o theey lictle wvigieed. However, despite the Presence of a good
of bit virits. Skin drver sccaitonally bring rhem Bk Do besach, lirele nestng ook place here. Facrors that lessen

they are mot contidered o marwtal comsmere il ftom althoagh the suitability of this beach for nesting may include the
red tuetle meat i repacted to self gp 80075 (LIS) per posud, shallow reef {only [ m submergence by high tide), and
There s no export af twrnle Products from G wam. [n 1968 the presence of dense Vegetation abave ghe bigh tide
fhrre ypre reportedly o dirers specializing in turtfes Earks line on the beach, Most of the turtles seen off Guam

cafching three or four twrtles on o o oy, were of adult size, and indeed appeared w be very
o f 1 Tkt
Table 2. Eummnﬁr nflillturtln sightings by month, Guam, Fiscal Years 1878 through 1978
Maneh o Nebr
Tota! af

& A ¥ 0 M o I F M A M 4 sigheing Hights
FY 1979 iz 3 §] ] 7 12 15 52 2 k4 Ak [l [85 24"

FY 1978 7 6 10 i 16 17 7 5 0 3 4 4 H3 24
FY 1977 2oy o o= 0 ¢ i Geemh oy 0 gl 4
FY 1975 o 20 28 24 200 4.2 16 Lih F X2 — —_ 184 18
FY o T Al et e b 346 54 g4 285 | 2
Toral 42 2 44 22 43 I | B 11 i a5 8 T4 TH1 82

¥ Month SO0 A TR o6 e A Ik o 4
Swwrre: Maling, urspublished repre
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large from an aircraft at 63 to 80-m altitude; bur mating
paits had not been seen.

Kami found | green rarte nest on the east coast wf
Guam hetween Ylig Bay and Togeha in 1974, Because
of the extensive human use of thes leach, the ezgs
were moved and, while reburying them, several in-

complete nests were found.
Dr Lucius Eldredge informed me By letoer tdared

12 July 1976) that Dick Randall of the University of
Guam Marine Laboratory reported & recent turtle nests
on June 26, 1976, ar the north edge of Sella Bay on
the southwest coast of Guam.

A recent unpublished report by Molina includes the
results of § years of acrial surveys of turtles around
Guam. The following secrion is extracted from this

report:

The tiland of Cuam war divided inte 12 snrvey regions
iFigare 10, Maring tnrtles bave been sighted within every
cwrrey region (Table 1) and dyring all monchs of the year
iTable 2¢. Regron 5 har wot been censused due 1o military
wgstriction. Trwe (lights were made each wench fn all cases.
A rtotal of 783 marive tartles bave beew sighted arowad
Cizams an 41 aerial surveys made during the pait 3 years,
Far more tartles were iphted within vegrow 12 (Pati Pr.-
Rittdian Pt.) thaw in any atber (Table 11, Approximately
74 pervent of the obierred trtler were seen within regtons
& 12, The most probable explanations for this disiri-
husion are the fow fevels of development and fishing presure
L T L

Marine furtle abandance appears to peak fwice duriug the
sear i Table 20, I gemeral, these peaks cofncide with the
wrnter | December te Febraary) and Lete spring (May to
Juaie) mowehs, This also loosely correluter with Guant's
“dry,” tradeving rearom which sesmally hasts from December
to Jusme. 15 iv wmclear at the presemt fime whether or wat
the rartler are meating during the entive pertod, yel 1t sevms
ikely, The time of meating 5 alio wnclear. Howerer, reporti
from focal fivhermen ndicate that weiting occars around
Tware.

Reports have been made gf larger than wiual wiwmbers of
rwetler ririring Gaam aboar every 3 years. The Lait of these
ritits happemed in 1976, awd i reflevied in our acrial
surrey data { Tabie 20 Awother virer was expected this yeur.
Agadn, onr date phow the winler fudreaid i s,

Starce 6 f1 diffecalt to make positiee specrer idewt fffcations
ot fwrtles from @ moving airplase, we bare o reliable
extimate of the species compasition af Guam's warine In rie
commpnity. Hotvver, & 15 Kfm‘rrr.ll.ll_'_r Ft',ﬁd'?"ﬂ'l.’af Hhat Che-
lomia mydas 5 &y far the mafor companent.

Human [nterfevence weith mestrng tartles 15 & seriows
problenr ar Tarague Brach. The majority af the prodden
lier with the friends aud vefatives of the Tarague land-
priers 1o seie thie beach far “d-tebeeling” and whe actively
bant for turtle eggs. Since Tarague Beach iy privasely el
ard enpoys military drolasion, there may be o good chance
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Figure 1. The ishuud of Guarmn with is 12 acrol survey re-
EHns.

of comtralling this problews, especially of the avea conld b
detignated us o marine tetle sanctnary. If 8 i1 nol alveady
ton fate, Tarvagie Beach may be Gaan's only hape far tuch
2 valiable matnral reonrce, Myl Castra appears to be frro-
turtle canservation and har offered 1o do what be can in
coaperation with anr office ta belp protece theoe animali,

Turtle meat is oecasionally sold in Guam, bue is very
expensive—although it can on occasion be purchased
with LLS. government food stamps at Perez Marker
There are no laws protecring murcles in Guam ar the

I;:_.E;s_:: ft time, and some opposition to esablishing local
'Jaws because turtles protected in Guam may well be
caughr in the Trust Territory. However, because Guam
is an unincorporared territory of the Unired Stares,

federal law unquestionably applies, and hawkshills should |
already have begal prosecoion, The grees oeetle woo should

g0 Peceive noaminl prolection.

Very few Guamanians are expert at Spearing se -
tles, with the exception of o few old-timers, and nets
are pever used nowadays Tor catching ourcles,

MNoeth of Guarn, the Northern Marianas Islands strerch
in a slightly curved clongated chain. Few turties appear
to nest anywhere in the Marianas; to a large extent this
may reflece shorrage of nesting beach, mose of the un-
inhabited islands having no beach whatsoever. Saipan
has several kilometers of beach on the west coase, bur

267

et




the area 15 racher exrensively developed with hotels
and other beach facilities, and few if any turtles nese
there. However, dense parches of turde grass within
a few meters of the beach suggest good feeding habitag
for green turthes. Rota has several beaches, amd Tindn
2 amall, marginal ones, bur 1 have no evidence that
these are used by nesting rurtles.

Stuffed runles are for sale at several locations on
Saipan. In a handceaft shop on Beach Road, 13 scuffed
green turtles (half-grown to maturity) were for sale:
also 3 hawkshills and 1 olive ridley. The rurtles wire
reportedly all locally caught.

Turtles are being caught in increasing—and now racher
large—numbers in the norchern Marianas, The rurtles
were captured by divers for sale o hotels and gifi
shops, and 1 diver could easily carch 4 or 3 turtles in
a day (Ben Sablan, peersonal communication).

Truk District

The islands of the Truk Districe lie o the east of the
Yap Districe. Truk itself is composed of a large lagoon,
roughly circular in shape, aboue 40 miles in diamerer,
The lagoon is fringed by a reef, broken in several places
and reaching above sea level to form small, low islees,
principally in the northern and southeastern sections.
Most of the human inhahitanes, who numbered 20,1005
in 1970, however, do not live on the recf islands, bt
rather on several mountainous, large islands near the
middle of the recl. The other istands of the Truk Dis-
trict—the Lower and Upper Mordocks, 1o the south.
east; the Hall Islands o the north; and che so-called
Western Islands of Namonuim, Palap, Puluwar and
Pulusuk—are low aralls,

Although only 2 days were spent on Truk during
the survey reported here, | wis able o learn a pood
deal regarding sea rurtles in the Districe, through the
kindness and efficiency of Mr. Richand Howell and
Mr. Tawn Paul of the Fisheries Office. Informants fusr
turtles in the outer islands were Mr. Casian Otk (W esg-
ern Islands}, Mr, Marion Henry (Mortlocks), and Me.
Appo Pius (Truk Lagoon).

Three species of sea rurtes are recognized in the
Truk Diserict: the lcatherback flocally called “mirang”);
the green turde ("winimon™) amd the hawkshill “win-
ichen”). The leatherback is seen only occasivnally and
always in deep warer; there are no nesting reconds in
the area. The other 2 species are both widespread, but
the green wrde s generally more plentiful than the
hawkshill,

The hawkshill is found principally in the Truk L
goon and in the Mortdocks, On the sorthern fringe of
the Truk Lagoon, hawkshills nest in small numbers on
the islands of Holap, Tora, Ruac, Lap. Ushi, QOnao,
Tonelik; Pis, Alanenkobwe, Lemail and Falalu, The

largest of the islands, Pis, has human inhabicants, and
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turtles nesting there are likely to ger killed, Mr Pius

informed me thar rthe casual neseing in ehis area -
haps 1 or 2 curtles per nigle on cach Besch o oring M.

to October) had por diminished percepeibly during the
lasc 500 yesees, In the Lower Mortlocks, Marion Henr

reported casual hawkshill nesting i all § anolls (Feal.
Lukunur, and Sarvwand, bur st commaunly on the in-
habiced islands (Kure, Mor Satawan and Ta in Satgwan
atoll; Eral Islet; and Lukunor Islen.

The tiny island of East Fayu, abour 100 km noeeh.
northwest of the Northeast Pass feading our of che
Truk Lagoon, is an important one for green e nest
ing- About 6 or 7 wurtles are reported 1o nest here cach
night during the season, which begins remarkably early
(February), and lases wntil abour fune, The istand s
elongate, less than 2-km long, and has a sandy beach
with a deep water approach all acound. The righrs o
the turtle resource are vested in the people of Nomwin
Arall, a few kilometers wo che ease. A fow green oaegles
{1 to 3 per night) are also reported o nest an Funang
[slet, ar the eastern end of Nomwin Arall, anyd onou
few tiny islets in adjacent Murilo arwil. A few also aese
on northern Muorilo Island,

Turtle nesting has not been reporred in che Wesrern
Islands, all of which are inhabited, However, the peo-
ple of Pulusuk, and elso of Puluwar and Pulap | Ta-
matam Islet) take advansage of the March-April e
winds to travel to Pikelor, in eastern Yap Districe, o
collect turtles. This journey may be made 3 or 4 times
during the 2-month period. and a rypical carch is b
2 rurtles, which are collected on the beach during a
stuy of 1 or a fow nights. The egs are also colleceed
It was estimated thar abour 30 turtdes nest each night
at Pikelor;, however, from data obtained in the Yap
District, | believe this to be a distince EXAEEeration
Turtles were reported o be diminishing in Pikelor, but
holding their own in the Hall Island—East Fayu region,

In the Truk Lagoon buth species of mueele are fiuml
tmostly adules) and are abour equally common: how-
ever, cnly the hawksbill is known o nest Ruther few
turtle fishermen are operanng, and the turtles are obs-
tained by spearing. A ertle can be obrained on duemand
within 24 howes by cercain fshermen. Rueportedly, the
hawksbills are killed for use of cheir shell, which s sl
tn souvenir shops, however, [ did no see any for sale
ar the time of my visir.

In the Truk Districe, it was reported o me thar the
green turtle often weighs 300 o 350 tbs, (130 oo 159
ki), and accasionally 400 Ibs, (181 kg, and us witlly Laind
B to 120 eggs. The hawkshill seighed L oo 150 s,
(43 o 68 kg and [aid 110 or more LS R T Ty I 4N
vbserved: 152). There is no reason fquestin he
accuracy of these figures, | was alse informed thar dosh
species eat seagrass and algae. When | questioned an
informant {Appu Pius, a fisherman of 50 years” seand-
I.Il,l-ﬂl on [!llS, hi..‘ ilI'I-JJL"dJ'L‘\d Hhalblu‘l‘l_-i:r' certaim thar sram-
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a h; I.:Ii..l:h[" hawkshill as well a3 the green contwinesd
sich plant material, even when | pointed our that in
mast pares of the world the hawksbill is carnivorous,

Ponape District

The Ponape District i3 sicvared to the east of the Truk
District, Ponape, the Discrice Headquarters, is a large
| 129,04 square-mile), cenrally located island, which is
' highly clevated, reaching an alritude of over 2,500 fevr,

Rainfall is heavy, and vegeration lush, The island is
roughly circular in shape and is su recuinded by abarrier
revl penctrated by abour twenty entrances. There are
some sizeable offshore islands, including Sokehs, Lan-
ger, Parem, Mwahnd Peidi, Mwahnd Penlak, Takaiu,
Dehpehk, and Temwen. The population of the island
was estimated o be 14,320 in 1970,

Kusaie is the second largest single island of the Pon-
ape Driscrice; it has an area of 42 square miles, an al-
nrude of 2,064 feet, and a 1970 population of 3,743,
It is sitcared approximately 300 miles east-southeast
of Ponape.

The uther islands of the Diserict are all atolls. Mokil
ipopulation 1970, 411 and Pingelap (population 849)
lie berween Ponape and Kusaie. The atolls of Ant and
Pakin lie close to the west coast of Ponape; Pakin had
a populanon of 36 1973 Ant had 10, Oroluk atoll,
which had a pupulztion of 42 in 1933, none in 1945
or 1970, but since mid-1973 inhabited by abour 18
prople, lies west-northwest of Ponape, Southwest of
Punape are the atolls of Ngatk (population 4421 and
Nukuoro (population 4200 Far 1o the southwest, neary
S0 miles from Ponape, is the aroll of Kapingamarangi,
inhabited by 432 peaple in 1970, but with a permancnr
averflow population now living on Ponape, and a few
cthers on Oroluk.

| spent 5 days on Ponape, where my chicf informant
was Ben Sablan of the Fisheries Deparement. Valuable
mformanon was also received from Alan Millikan, the
nserice Fisheries Specialist, and David Fullaway, the
chiet Foresroy Officer.

Papulations of sea urtles around Ponape iself ap-
pear tir b relatively insignificant and very lirdle nesting,
it any, takes place. Indeed, Ponape has very few sendy
beaches. Turtles wscd o provide an imporant sourde
of food o the prople of Kapingamarangi, but they are
aow rarely seen an chae area (Nivring 19651 Nesting
does not t2ke place on Pingelap and Mokil, bur Mokil
has 2 shallow lagoon in which small green rartles (less
than aboue 50 cm long) are easily seen and caughe. Ben
Sablan abserved 5 such weedles on an underwater sue-
vey of the 15.5 km* Maokil Lagoon in 1974.

Arourd Kusaie, Sablan found 31 green turcles and
i hawkshills during a 3-day underwater survey in Au-
eust L9735 pesting, however, appeirs (o Ise sparse at
bwese.

Msermwys

Mo details are available for nesting on Mgarik, bur
Sablan reports some nestng on the eastern islets of
Peing, Bigen Karakar, Jirup, Bigen Kelang, Piken Ma-
tegan, Dekehnman, and War, Two green oertles were
seed in che warer during an umlerrenrer survey in Sop-
tember 1973,

Green turthes have been seen around Ant Aroll and
it is rumured tar daytime nesting occurs; but this necds
confirmation.

Green wreles appear w0 be rather plentiful around
Nukuoro, where Sablan counted 52 (but no hawks-
bills) during an Oceober 1975 underwaser survey. Nearly
all were of adule size and were relanively inactive, They
probably nest on the iland, bur there 15 ne evidence
of high-density nesting. Sablan also saw 3 green wrdes
underwater in Pakin.

Apparenily the only pesting ground of importance
in the Ponape Disirict is the aroll of Oroluk, which
ance boasted as many as 19 islets, but apparently all
bae Oeoluk Tslet itself, ar the exereme norchwest of the
arnll, have now di-‘.muy.-arr.-d. The Diserice Administrit-
tor of Truk reported to me that he had seen green
rereles nesting by daylight on Oroluk, on the lagoon
side of the island, during a helicopoer visit in Novemn-
ber 1964, The island was uninhabited ar thar ume, and
the rurtes reportedly showed no fear of the observers,
Turcles in Oeoluk are considered oo have a splic nesting
season (December o January and June o July), and
this may have been the original mtionale for the splic
closed season throughout the Trust Territory. Lt is e
timared that berween 9 and 1% urdes nest on Oroluk
on the average nighr, with up o 20 on a very gond
night. ‘The local people, aboue 18 in number and res-
ident on the island since mid-1973, carch a substantial
proportien of the nesting rurles.

In a memorandum dated February 3, 1976, Sablan
described the Hndings of a July 1975 visit o0 Oroluk
The islanders reported that since they first setdled on
the island 2 years ago, the number of turtles nesting
had dropped considerably. This may well have been
due o excessive predacion, alchough Sablan also re-
corded the following human disturbanges w the nes-
ing beach Juring the night he was on the beach: 1)
very gorive human activioes untl the early mormmg;
21 several camplires maintained unril midnighe; 39 co-
prac operaton with outhourd motor umeil SO0 L, 4
ship generacor and lighes on unikil morning. However,
at West Fauyu i the Yap District, the ragging and harch-
ery crew in 1972 found thar the turtles continued o
nest even though & wrecked cargo ship containing 300
Toyotas was being salvaged on the island with exten-
sive lights, noise and other disturbance by the salvage
crew every night. The ship had spilled GO0 tons of oil
and was nor completely defueled unnl more than 6
maonths after the wrecking.




Marshall Islands District

The Marshall Islands comprise o widespeead Disteict
at the eastern end of Micronesia. With che exXceprion
of a few small isolated reof islands, such as Jemo, the
Marshalls are comprised exclusively of arolls, most of
which are made up of a few to many dozens of islers.
The atolls are roughly aligned along 2 paralle] axes,
the norcheaseern being the Ratak Chain and the south-
western the Ralik Chain, None of the istands reaches
a height of more than a few meters ahove sea lewel,

and the toral land area of the Diserice is only 180.82™

km?®. The human popularion, numberning 20,206 in 1970,
5 widely distributed, bue only the arolls of Majwr,
Kwajalein, and Ailinglapalap have more than a thou.
sand people,

Bryan {1971} lists Taongi, Bikar, Taka, Jema, and
Erikub as the only atolls or islands that have never had
human populations, while the people of Bikini and
Enewerak were displaced after the second World War
when these islands were used for aromic WEAPONS (841
ing. Rongerik is lisced by Bryan as having & people in
1935 and 1948, bur as being uninhabired in 197100 this
island was wsed temporarily by the displaced people
of Bikini, but proved unsatisfactory, The Marshall 1s-
lands are well described by Anonymous { 1965), while
excellent maps and direcrories 1o names of islands are
provided by Bryan (1971,

Only Kwajalein and Majuro were visited du ring the
present survey. However, much useful information on
turtles elsewhere in the Marshalls was provided by Ben
Sablan on Ponape, who was formerly resident in the
Marshalls; by Major Ron Barnere and Rev, Elden Buck
on Kwajalein; Jim Hiyane, the agriceloural officer an
Ponape; George Balazs in Hawaii: and Jobel Emos, a
janitor at the Kwajalein Missile Range.

Bikar Atoll

The atoll of Bikar, one of the northernmost of the
Marshalls, is generally thought to have the highest con-
centration of breeding green turdles in the Districe. The
atoll 15 composed of several islets, the named Ones
being Jabwelo and Almani on the east, Bikar on the
south, and the sandbank of Jaboero berween Bikar andd
Almani. Bikar is the lasgest with an area of (LGS milest.

Bikar has been thus described tAnonymous 1954)
“Sea birds of many kinds are abundane, bur the our-
standing feature is the grear number of mureles thar
come ashore o lay eges on Bikar lsler” Fosherg (1969}
recounted his experiences with the turtles of Bikar as
foallows:

On the might of Awguit 6, a few buby Back turifes were
teen bureying toward the rea, Ther were being attacked by
large red hermit crabr (Coenobita perlata) awd by rats
(Ratrus exulansi, The bermit crabr bie throwgh the car.
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dfrace, the rats thranph the plartron. Alware alf af thr femaly
tiertfes that visited Brbar Asall, well sree 3080 5 the e
mighis, Awgnst 5—12, came asbore an Bibar il Chuse ser
af tracks and o pit were wated oo Jabarra Jefee, w fere o
the sowth part of Alwent Tslet, But none an Talilfile Ioled
sedafvds &1 rocky wid Fas we fasre sl

Judging by the numbers given in an carlier part of
this paper, it is possible thar the “over 3007 turdes js
a masprine for “over 30,"

From the large numbers of tracks seen. the relatively
light nesting cbserved and the observarions on harch-
lings, it appears that the season on Bikar reaches irs
peak probably around June and July.

In 1958 Bikar Aroll and Pokak (Taong Arll, which
lies to the north of it, were ser aside as preserved
natural areas by administracive decree by the then Dis-
rict Administrator, Maynard Neas, It is hoped char
this protection may be strengthened, as clearly Bikar
is the principal turde nesting area in the Marshalls and
should be kepe as a stocking area for the rest of the
archipelago.

Hendrickson (in manuscripe) was able o visit Bikar
on 2-3 July 1971 and made the following observations:

The comvultant visiced Bibar Avol! and alf 3 of £ti irlety
fadged snitable for green turtle nesting (Bikar, Arumen
and Jaboernbdy). There are the oy pegetated [ilets fn the
wioll, the remainder being baveen bart and bands which
are preswmably siwept by binh wave action. The timing of
the witit war partivalarly favorable, being at the end of a
P-duy period of diminishing tide derrng calm weatber,
This lefe a serier of bigh tide nnarks aor OE clear areas of
each where racks had not confused the wave wark paattern
and, for the moart part, it was posrible o tdentify the night
out tehich recemt beach ascents bad been made by nesting
turtles, by moting the particular bigh tide mark where the
track ceased 1o be evident. [t war porsible 1o Fay itk rome
confidence that 39 tareles bad ascended the beacher du riRg
the preceding G days (78 tracks, balf ascendrng, ball de
scendingl. Thirty-five of the 30 twrtler bad wied the beach
on Brkar Islet, | bad asconded the Avument and 2 bad
arcended Jaboernbku. One of the 35 tracks on Bikar war
@ Bawkrbill track (not ridley); all others were frrezamed
made by preen turtler (logeerbeads have not been riported
fmﬂ the aréal,

Hendrickson made some calculations of the possible
size of the nesting population on Bikar, concluding
that the order of magnitude of the population was 71 1
sexually active adult female turtles in the Bikar breed-
g population. From these figures, he reasoned thar
“even the most favorable interpreration of the Jata
aviilable {granting the assumprions made) allows con-
sideration of a population of only small size, nat con-
stiuting an exploitable wild resource of any signilicane
magnitude,”

PETER C. H. PRITCHARD



~Jemo Ialand

lemo is an ssolated, tiny island situated ar 10°8°N,
169°32°E, located herween the atolls of Ailuk and Lik-
wp. The land area of Jemo s only 1.3% km?. The mercles
on Jemoe were described as follows (Anonymous 1950k
“Manv tuedles visited Temo o lay their cggs. Jemo was
formerly eabu for most of the year, being regardesd a3
a Ined and urcle reservanon, Only Jduring one maonth
in the year weee these animals hunted and their eggs
teken.”

Fosherg (196401 visited Jemo from 18 o 22 Decem-
ber 1951 and observed tracks correspandiog to the
nesting of 22 turtles during the past several days.,

The Rev. Elden Buck of Kwagalein infucmed me tha
a boar from Likiep sometmes brings 10 o 15 runles
foor sale on Ebeve. These rurdes were presumably caught
on Jema, which is the closest wrtle island to Likiep,
Likiep itself has few turdes, according o Ben Sablan
on Ponape, Further confirmarion of the presence of
pesting mercles on Jemo wmas provided by several in-
formants during my survey

Arno Atoll

Green turtles nest occasionally on che sandy beaches
of Arno Aroll, bur chey are scarce and of no commercial
importance (Hiag® 1951), Ben Sablan reporred thas
nestng on Arno rakes place on the islet of Ine, in the
soath and sourhwest.

Erikub Ataoll

Erikub is an uninhabited atoll composed of 16 islers
lving just south of the inhabited aroll of Worje. Jim
Hiyane, the agriculiural officer on Ponape, informed
me char he had seen turtles nesting on Erikob, amd
pemated that & or 8 reeeles nested nighely, He men-
roned thar people from Wotje go to Erikub for copra,
coconut, crabs, etc., and often picked up rdes when
chere, but did nor go specifically for turtles

Tabel Emos on Kwajalein confirmesd that turtbes neseed
en Ertkub and pinpointed the northwestern islers of
Enoge and Loj as being the most favered for nesung.
Emos claimed thar nestng on Erikub eeas vear-round,
bt that the curtles were usually exploived during sum-
mer months because of the prevailing calm warer at
thur season. He said chie the Wi je people, whea they
caught a female wrrle on Erikeb, would techer it in
shallow warer so that 18 would atorace mades, which were
caprured as they mounted her. Emos” estimate wag that
Y oor 4 reerles aest nighely on Erikub.

(On Kwajalein, the Rev, Buck showed me a photo-
graph of o boatload of over tweary rurdes char had
been broughe in from Erikub and Bikar for sale on
Eheve, the islet where the Marshallese workers on the
bwnielein Missile Range reside.

Mrereresra

e bbimdic losia

[

=4

Taka Atoll

Taka is an wminhabiced awll lving very close o, and
southwest of, the inhabived aroll of Uik, Tt has five
islets, the largese of which s Taka wself (2.579% km-),
According ro dhe Rev. Buck, people from Uticik collece
rurtles and rurtle eaes on Taka, but further deils are
oot available,

Ebon Atoll

Elwwn is the souchcernmose of the Marshall [slands. b
is avoughly circulior atoll composed of 22 islers, by far
tha: largese of which s Elws sesell, an clongare ishuosd
thar makes up che southern side of dhe all; s about
LO-km long eoed has an areaof 2,804 km?*, Bryan (197 1)
lizes che 1970 population of Ebon as 480—subsrancially
reduced from the- 1933 amd 19498 censuses, Ebon has
a reputation for abundance of food of all kinds, and
although no definite information on trete nestng is
available, i 15 considered to be the beso arca for catch-
ing turtles in the water. The turtles are nearly all of
adult size and are caughr with nets. Each night 2 10 4
can be caughe, Bev, Buck said that if a turde on Ebon
is caprured in a cermin place, the next night it is often
Found thar anccher oueele has moved oo the same spot.

1]

Kwajalein Atoll

Kwajalein is che largese aroll in the Marshalls, and re-
putcdly e brgese i the workd, Mincty-three islees
are listed by Bryan (197 LE The islets of Kwagalein st
the southern tip) and Rod and Namur (now connected
by a runway and called Roi-Namuer) are devoted ex.
clusively re LS. milicary wses. The Marshallese resi-
denes live on Ebeye, s small and highly overcrowded
isler a short distance nortch of Kwajalein, on the castern
edge of the atoll. Maost of the other islers are very small,
and in some pares the bounding reef s wichowr slees
for distances of 15 o 25 km.

bajor Bon Barper on Ewajalein gave me consid-
erable anformacion on twede ohservatons on Kwaja-
bein. Turtles are often seen around Kwajalein Dsler, aml
broween Kwajalein and Ebeye. A few wrdes appear
00 be extraordinarily static in ronge; o certam grecn
rurthe is reporeed o Ieve resided e a coprain coral el
(known as K31 off the lagean shore of Keajalein for
2w 3 years, amd is very familiar sooskme divers, Green
turtles are also seen on the ocean side of Ewajalemn a
the end of the runway, where they scavenge for the
kirchen scraps that are thrown in each day. They are
wswally of bess thin marure size. One oiecle thar [ saw
feeding on che kirchen scraps of Kwajalein, however,
appeared to be of adulr size.

Mo reconds are available for ounle nesring on Ewa-
jalein, and indied there is w shoroogoe of poasd beaches,
However, much of the atoll i3 poordy studied and 2




Marshallese informane on Kwajalein informed me thar
turtles do nest sometimes on the skunds s the noreh-
western end of che aoll,

Major Barncer, in a lewer dared 16 July 1976, re-
ported that en July 1 green oede bad eeen found
mesting on the ocean side of Buge) Bsland, ahour 19 ki
north of Kwapalein [sler,

Ujelang Atoll

Ujelang or Uljilang, is an elongate amoll abour 20-km
fong located ar the western extreme of e Mlarshulls,
being closer to Puanape than to the population cenrers
of the Marshalls. 1c had a small narive prpulition of
abuut 46 people (plus 12 non-natives in 1955, 1t was
uninhabited in 1948 according we Bryan, but chis is
presemably in error, sinee Helfich fin manwesc Fipe) re-
ports that the Enewerakese people displaced by arcmic
tests were settled on Ujelang in 1967, The 1970 P
ulation, according o Bryvan (197}, was 28},

Ujelang is listed by Carr {19651 a3 8 “minor ne=stieye
beach” fur the green terde. The source of this i
marion was not quoted, bue Carr informs me that he
hased chis record on an observation mude by the crew
of a U5, Naval vessel unchored off Ujelang one aight
in 1942, Baby green rurtles were actraceed o the lights
of the ship in very largee numbers—alchough at this
peint it is not possible o ascertain whether the num-
bers represented only 1 or 2 successiul neses, or whethes
there were numerous nests erupting simuleaneously,
Two of these hatchiings were transmired alive to Carr,
Phil Helfich, in a brief manuscripe, FepIres an an in-
terview with Chief Johannes, chief of the exiled Enew-
ctakese people on Ujelang: “Chief Juhannes indicared
that rurtles nested all around the island Lijitieng, Uji-
lang is the island which has been occupivd by the Enew-
etakese since 1947, and i is difficult oo visualize that
they did nor decimate the nesting turtle popilations,
because Ujilang i such a small island.”

MNaone of che informants an my survey had any in-
formarion about urtles on Ujelang. The istund is ex-
rrermely cemore and is not olften visited, This would
appear ta be a priority for furuee sowlies,

Enawetak Atall

Enewerak is a rather large, almost circular amoll in the
western Maeshalls. According o Bryan (19710, it is
composed of 44 islets, has a land area of 2,26 miles?
and had 128 people in 1948, bur none in Lo, How-
ever, according o one writer (Anonymous 19720, 100
prople, mostly civilians, live on Eneweeak, Another
report (Anonymous 19750 gives 1947 as che yvear in
which the 136 Enewerakese residents were transforred
t Ujelanj: the island was used for nuclear tests be-
tween 1948 and 1958, Since 1954, the University of
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Hawaii has operated che Mid-Pacific Marine Tabors-
pory oo Medren [slind, Enewerak, which is Figsing e
almose compleely by the LS. Encrgy Rescarch
Drevelopamene Sdminisoracion.

Helfich {in manuscript) guotes Chief Johannes of
Enewetak, who lived on the atoll unal |04, s e
portng ertle nesting (up to 194600 taking place from
May through Avgust on the islets of Alice, Bell, Runic
(Yvonne), Glen through Keich, Leroy, Wilma, and Viero
The lase 2 islands had the bes; nesting wreas, Another
islee by the name of *Vikai” was reported by Johannes
tes have abundane neseing turtles, but no island of this
name 13 shown on available maps of Enewerak.

At the presenr time there appears o be Gl wrre
nesting on Encwtak. However, George Bulazs s pre-
pared reporting sheets for observations of turdes by
scientists at the Mid-Pacific Marine Labwsratiry and
others, and valuable information may eventuslly be
forthcoming from this progrram.

[

Majuro Atoll

Majuro, the Discrict Headguarters, is an elongare atal]
approximarely M-km long. The southern rim of M.
jure was criginally composed of a single exeremely
atcenuated istand, Majuro, and a series of much smaller
islands o the west. However, these islands have now
been connecred in order o provide vehicular nccess
berween the principal wwn (kaown as D100, from
is constituent amd now coalesced islers of Carrir, i,
and Dalap} and the airpors and the Blickage of che
former passages berween islets, with no provision fur
bridges or culverts, has led to subseantial pllueion
problems in the Majuro lagoon.

Turtle nesting has not been reported on Majure,
althowugh turdles are sported in the warers of Majura
relatively frequendy. Ben Sablan informed me thar lasge
turtles are seen resting near the Windward Islands of
Majuro, and un an afiernoon dive one summer he had
seen more than |5 ercles, all females.

drluit

Jaluit is a large, irregulary shaped aroll, abour 30-miles
long from north oo south, 1t s compoied of 91 slos.
Bryan {1971) gives the 1970 population as 881, seh-
stantially reduced from former vears. Ben Sablan in-
formed me that turtes nest in small numbers on Li-
jeron lslet, near che northern end on the wese side of
the aroll.

Aur, Maloalap and Likiep Atolls

Ben Sablan repores chae tuetles may be found on cach
of these arolls, bur that in no case were they plentiful,

FETHR . M. PRITLCHARLY



Bikini and Taongi Atolls

Although my mformants did not mention these atolls,
Baith were recorded by Hendrickson (in manuscripe)
15 being second in imporance only o Bikar among
she Mfarshall Bsland wrede nesong atolls. Hendrickson
alstained his information about Bikini from Mr, Robert
Ward, a heavy equipment maintenance supervisor for
the Biking Al Rehabilitaton Projecs, Addinonally,
| the popular movie Merdo Cane made several yoears ago
- shpwed racher large numbers of desd green ouriles on
Hikini, shough the interpretation made thar these had
been disomented by radiaon damage and had wan-
Jered o the intenor of the island to die 15 somewhe
questionable. | have seen dozens of dead green twrtles
inland from the nesting beach on Balera Island, Gala-
pains. This island appears to lack the normal sea-find-
ing {or land-fleeing) cues that enable a wretle w identify
the proper heading for the ocean,
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COCONUT CRAB

The coconut crab or “ayuyu™ is very popular at fiestas because it is 50 good to eat. They can grow as big as
three feet across. Most are captured by crab hunters, before they get very big.

Coconut crabs begin their life in the ocean. Adult females lay their eggs in the sea. The tiny crabs float around
for a few months and then climb inside of a seashell and crawl up on the beach. At this time they look very
much like hermit crabs. Scon the coconut crabs leave their seashell and depend on their own hard shell for
proteciion.

Coconut crabs dig a hole in which they hide during the day. At night they come out to look for food. They
will eat almost anything including fruits, plants, rotten wood and soil. Their favorite food, of course, is the
coconut. Using their very strong claws, they tear away the tough coconut husk and then, somehow, crack
the nut inside.

Full grown crabs have no natural enemies other than man. Young crabs may be eaten by some of the pre-
dators that man has brought to the island such as the rat, pig and maonitor lizard. In some places, people have
eaten all the coconut crabs. On Guam giant crabs are now rare
and even small ones are becoming harder to find. 8
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This popular little animal is called a hermit crab because it hides in its shell like a hermit whenever anyone
bothers it. 1t only hides from people and other possible predators. When other hermit crabs come around they
are quite friendly, Hermit crabs or “duk duk” are often seen in groups searching for food or new shells,

Hermit crabs are born in the ocean. They find a tiny empty shell to live in and crawl out of the sea onto the
beach. Once they hit the beach, the hermit crabs stay on land, except when the female returns to the water to

lay eggs.

Hermit crabs spend their entire lives inside of a borrowed shell. They use the shell for protection. Their own
body covering is soft and weak. When they outgrow a shell they simply find another, slightly larger, and trade.
The giant African snail has been a real friend to the hermit crab as their empty shells make perfect crab
homes,

Hermit crabs usually live near the beach, but they may also be found far inland. They feed mostly at night and
find a cool shady place during the hot afternoon, They will eat almost anything including coconuts, fruits,
rotting logs, dead animals, garbage and plants. Finding food is no problem for hermit crabs.
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MONTHLY REPORT - JUNE /f?g_}f
J. Micuda

sn Micuda attended the monthly meeting of USDA and other federal

agencies with Guam Customs Supervisors.

SA Micuda attended the monthly meeting of the Marianas Security
Assaciation.

At the invitation of S5A Micuda, the chief of CNMI F&G, Rufo Lujan,
is now attehﬂing the LECC meetings sponsored by the USA on Guam.

At the regquest of NPS personnel from Hawaii, SA Micuda set up and
attended a meeting with the USA on Guam to discuss the NPS LE
program on Guam. .

SA Micuda has met with Guam Customs and Guam AG's office personnel
seyergl times in the last month to discuss the enforcement of Guam
custom law "Failure to Declare". The law was passed in the 1950's
but hag never been enforced. While Guam Custom officers working on
tha line want to enforce it and the AG's office is willing to
prosecute if presented cases, the process appears to break down
somewhere in the higher echelon of Guam Custepms,

Sh Misuda has been monitoring some of the new retail stores in Guam

for ES products but has not cbseryed any violation so far.

Apparently, we still have some sea Furtle nesting occuring on Guam,
AT present, there are 11 nesting sites on the north end of Guam

in the Ritidian Point ;;;ﬂ‘ The area is located within the bounda-
ries @f the U.5, naval facility. Although there is some private
land located adjacent to this area, the landowners can only wvisit
this land by entering the naval facility. In order tg do this, they

are subject to signing in and out and may be searched at any time by
nayal facility personnel, Persons leaving the naval facility may also
be searched a second time at Potts junction which in on the U,8, Air
Force land., SA Micuda has been in contact with security personnel of
both DOD facilities, There has been no publicity of the nesting in
hopes that possible violations will be kept to a minimum.
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From April 9 to 12, SA Micuda and SAC Marshall (NMFS) attended
the Micronesian Chief of Police meeting held in Palaw, DO .
personnel in DU willbe in the future requesting USFWS and NMFS

to access the wildlife resources in Micronesia and make recami

mendations on how to protect these, |3

investigated a marianas bat poaching incident south of Mergogan
Point on Apdersen AFB, According to evidence found, the incident
took place approximately 7 to 14 days prior to 4/18/84., Forty
two shotgun shells were found (158-20 gauge and 23-12 paupe).
Photographs were taken and the shells piﬂkcdﬂup, Noe other
eyvidence was found. Primer comparisons indicates that only

one 20 pauge and one 12 gauge shotgun were used,

On 4/14 § 4/15/84 the Guam station was yisited by SAC §. Marshall
of NMFS for g station evaluation,

On 4/25/84 SA Micuda delivered a lecture and slide presentation
to 45 students attending a Military Customs Training Class
held at the Naval Station on Guan,

On 4/9 the 5 Suhjects mentioned in the last monthly report 1
g8 2
="

who took a sea turtle on Guam last August or September met

at the USA's office on Guam and each ﬁqgnﬁﬁ a pre-trial
diversion promising to pay a $200,00 fine each ayer a period
of 4 months probation. This is the first federal prosecution

and is the highnat fine yet paid on Guam for a turtle take.




790

TERRITORY OF GUAM
FISHERTES DEVELOFMENT AND MAMAGEMENT PLAN

Frepared By
Steven 8. Amesbury and Paul Callaghan

MAY 1981




CHAPTER I

THE TERRITORY OF GUAM

The Marianas Archipelage forms a 700-mile long chain consisting of 14

major islands having a combined land area of 370 square miles and a population
of Tess than 150,000 (see figure 1-1). The Territory of Guam, lying at

13.27 N latitude, is the southern-most, largest, and most populous sland

in the group. From Guam, the Marianas chain stretches northward between

the longitudes of 144,40 E and 146.04 E to the island of Farallon de Pajaros
at 20.33 N Tatitude.

The Marianas are divided into two political entities - the U. S,
Commonwealth of the Northern Mariana Islands (CNMI) and the U. 5. Territory
of Guam. The southern-most island of CNMI, Rota, lies only 40 miles north
of Guam. There is scheduled air service between the islands of Guam, Rota,
Tinian, and Saipan. Inter-island trading or fishing vessels provide sporadic
service between these islands and Anatahan, Sarigan, Alamagan, Pagan, and
Agrihan. The islands of Guam and Saipan are 1inked by telephone and telex °
Lo averseas communication networks. Guam is serviced by several international
airlines on a daily basis (Guam Growth Council, 1980).

The Territory of Guam is Tocated 1550.miles south-southeast of Takya,
1600 miles east of Manila, and 3700 miles west-southwest of Honolulu (see
figure 1-2}. The island is approximately 30 miles long and 4 to 8.5 miles
wide, having an estimated land area of 214 square miles {see figure 1-3).
The northern portion consists of a limestone plateau rising to an elevation
of 830 feet and containing a freshwater lens which provides the island's
major source of fresh water. The southern region is of valcanic origin
with several rivers, protected bays, a lagoon, and highlands rising to 1300
feet. Apra Harbor, located on the western side of the island, serves both
military and commercial activity and is considered one of the best natural
harbors in the Western Pacific (Guam Growth Council, 1930).

Guam's climate is tropical with an average temperature of 819 Fahrenheit.
Rainfall averages 85 inches a year with 75 percent of the rain falling between
the months of June and December (see Table 1-1). Easterly trade winds
predominate throughout most of the year and are generally strongest during
the period from December to May. ODuring these times small boat fishing is
often restricted to nearshore areas an the lee (west) side of the island.

The east side of Guam and the offshore bank areas are most accessible to

small boats during the summer months, although it is during the summer and

fall that tropical storms and typhoons are most 11kely to occur (see Table 1-1).
Weather conditions are an important determinant of local fishing activities

on Guam; small-boat fishing effort during any particular month 15 more influenced
by weather than it is by resource availability.

Centuries of immigration have resultad in a cosmopolitan ethnic and cultural
mixture among Guam's approximately 105,000 population. Mast recent estimates
indicate an ethnic composition of the resident civilian population as
follows: 62 percent Chamorro, 21 percent Filipino, 8 percent Caucasian, 3




percent Micronesian and the remainder a mixture of Japanese, Chinese,
Korean, and other ethnic backgrounds (Guam Department of Commerce, 1979).
Guam's population grew by 32 percent between 1970 and 1980; a significant
partion of the growth was the result of immigration from the Philippines,
ather Asian countries, Micronesia, and the U. 5. Almost half the island's
population is 19 years of age or younger.

The civilian labor force is estimated at 35,000 with a current unemployment
rate of approximately 7 percent. The civilian labor force does not include
members of the armed forces, civilians 1iving on military bases, nonimmigrant
aliens, and persons under 16 years of age. In addition to the civilian
labor force, there are from 3,000 to 5,000 nonimmigrant alien workers on
temporary H-2 visas working primarily in the construction and agricultural
sectors. In January 1980 payroll employment on Guam amounted to 33,000, of
which 55 percent were adult males, 38 percent were adult females, and 7
percent were tesnagers (Guam Department of Labor, 1980).

Table 1-2'presents a summary of employment by industry and provides
som2 insight into the relative importance of various sectors of the BConamy .
Hote that the federal and local governments together employ 47 percent of
. all payroll employees. The relatively high employment in Tocal government
can be partially explained by the fact that the power, water, telephone,
sewer services, garbage collection, some public construction and housing,
the commercial pert, hospital, air terminal, and educational institutions
are run directly by the IEPthﬂria1 Government.

Private sector economic activity on Guam can be inferred from the
following facts (Guam Growth Council, 1980): There are 31 firms which have
payrolls larger than 100 employees. These firms are concentrated entirely
in the construction, manufacturing, retail, service, and visitor industry
sectors.: There are 14 major hotels having & combined capacity of 2,514
rooms. The island has & radio and 3 television stations, 11 commercial
banks, and 2 savings and loan institutions. There are several engineering
and architectural firms, 85 members of the Guam Bar Association, and 75
practicing civilian physicians.

Guam became an unincorporated territory with the passage of the Organic
Act by the U. S. Congress in 1950, and all citizens of Guam became citizens
of the United States at that time. A Governor, Lieutenant Governor, and
unicameral Legislature are Tocally elected. The judiciary consists of a
Federal District and a Territorial Superior Court. Guam ﬁas a single
elected representative in the U, §. House of Representatives who has
committee and subcommittee voting power, but no vote on the floor. U. 5.
citizens of Guam cannot vote in U. 5. presidential elections.

Table 1-3 provides a territorial government income and expense summary
for the year 1978. The essential importance of “federal financial aid to
the island should be noted. Residents of Guam pay income taxes which are
identical to federal income taxes paid by all U. S. citizens. The Territorial
government 1s responsible for tax collection, and the preoceeds remain in
Guam, The U. 5. Internal Revenue Service refunds to the Territory any
taxes which it collects on earned income from the island.



Table 1-1
Monthly Average Weather Conditions on Guam

1 Averages Experienced® fiverage~
o ' AHETHQEI Averagez Relative Mo. of Typhoons Windspeed and
E Month Temperature Rainfall Humidity and T;ggéf?;?gturms Direction
January 79.6 4.87 77 0 (1) 8.2 E
February 195 2.99 76 g (1) 10.2 NE
March 80.0 2,79 7 - ) 9.0 E
April 80.9 3.62 77 3 (1) 8.9 E
May 81.3 5.61 78 ~ 2 (2) 8.3 E
Juneg 81.8 4.91 79 0 (3) 6.4 E
July 81.4 9.48 52 1 (5) 5.4 E
August 81.2 12.4 83 3 (5) 4.8 E
September - 81.2 13.28 83 515} 4.7 E
October 81.3 2.32 81 .3 (16} 62 E
Hovember 81.2 8.29 81 & (10) 7.8 F
December 80.5 4.86 78 2 11) 1 E

ldegrees Fahrenheit

Einches

apercent

IiThese numbers represent the total numbér of typhoons {tropical storms in
parentheses) which passed within 180 nautical miles of Guam from 1948 through
1975, aggregated by month of occurrence. Winds in excess of 75 miles
per hour are considered typhoon force.

Miles per hour; data from 1961-1964 and 1970-1971.

Sources: Guam Growth Council, Community/Business Profile, Territory
of Guam January 1980: V-26: Fleet Weather Central/Joint Typhoon Warning Center,
Tropical Cyclones Affecting Guam. FLEWEACEN Tech. NHote JTWC 75-3; Environmental Data
and Information Service, NOAA, Local Climatological Data, Annual Summary with Comparative
Data, 1578, Guam, Pacific, U.S. Department of Commerce.




CHAPTER 11
HISTORY OF FISHERIES ON GUAM

According to radicearbon dating studies, the Mariana Islands, including
Guam, were inhabited by 1327 BC. These original inhabitants were probably
seafarers of Asian origin who, over genefations, migrated throush the
Fhilippines, Western Caroline Islands and perhaps Japan, before arriving in
the Marianas. These early settlers were wndoubtedly joined by many subsequent
migrations over the centuries before western contact, These travelers
brought with them the techmologies of rice cultivation, pottery making,
fishing, and cance bullding (Jermison-Nolan, 1979).

Since Guam is a high island with fertile scil and lush river valleys,
pre-contact food production was primarily horticultural and gathering in
nature. Finfish and other edible aquatie fauna provided the major source
of animal protein. Cance building end sailing had developed to a sophisticated
level by the time of early Spanish contact. Large voyaging cemces allowed
trade, commerce, and fishing tlroughout the Marianas and probably into the
Carolines. Precontact populaticn estimates mm as Eﬁh as 100,000; thus,
subsistiance fishing artdpggricultural activity provided adequate food supplies
for a population not greatly different from today's,

Prehistoric and early contact information on fishing activities is
Very sparse; however, ﬁszj.ng methods were most likely quite similar to
thosa used by other Micronesians inhabiting similar high islands. The size
of hooks and other fishing gear foumd in archaeclogical sites indicates
that Chamorros fished well Eeymd the reefs for large fish, both demersal
and pelagiec (Jermiscn-Nolan, 1979).

Ferdinand Magellan arrived in Guam in 1521 and was followed by Spanish
colenization. As Spanish influence over the island increased during the £
19th eentury, interisland trade was curtailed and the large ccean-going
cances fell into disuse; however, the giE;lacim continued to fill protein
needs by fishing in waters surrounding island. The first recorded
attempt to develop & commercial fishery in Guam was undertaken during the
governorship of Villalobos which begen in 1828. He attempted to encourage
the production of tortolse shell, mother-of-pearl, &nd beche-de-mer (drie

~ sea cucutber), Results of this effort are not known; however, there appears

to be no evidence of lasting success (Jermison-Nolan, 15979).

Guam was ceded by Spain to the United States in 1898. The rest of the
Mardanas was BSold to Germany end, in 1917, mandated to Japan by the League of
Hations., By the outbresk of World War II the Japanese in the northern
Marianas had increased commercial fishery production to an ammwual high of 8
million pownds (Crbach, 1980). With the exception of the Japanese occupation
during World War II, Guam was administered for five decades by the U. S.

. Little o mothing was done during this time to develop commercial
fishing. In 1950 the U. 5. Congress passed the Organdc Act which estahlished
&n elected civilian goverrment and transferred authority over the Island
from the Navy to the Interior Department. The governor was appointed by



the Secratary of Interior wntil 1970 when amendment of the Organic Act
allowed for a locally elected governor,

Under naval rule, Chamorro society becams increasingly dependent on a
monetary economy. By 1911, one-fourth of the employsble Cusmanian men
woriced for the Navy; however, extended family subsistance fishine activities
wers of major econonie importance until well after World War II (Jesrdson-
Nolen, l‘;'r?%:l, Due to the lack of leng-distance voyaging craft most fishing
was dona fairly near shove, MNers were used to catch menshae and atulad,
Fish weirs were constructed in bays, Portable and PEITanent traps were
used along the sesward reef slopes and within the lagoons. Throw nets were
used to harvest small fish along the shallow reef and lagoon margins,
Spearfishing was practiced by day and by night us torches made of cocomit
_spathes, : It is well-documented %racr: that divers frﬂrjfm meny Pacific islands
ean fish effectively at depths of 60 to 90 feet; there is no reason o

‘believe that the Chamorros wers any different. Use of hock and line fishing
from small inshore cances was probably quite prevalent. Such fishine was
probably carried on in waters shallower than 300 feet. Several lo
plants were used to prepare a narcotic which could be used to stun Fish in
shallow tidepocls (Jermison-Nolan, 1979). =

During the pre-war period, few fish were sold on the memetary market
=ecept in Agana, the center of population, The continued importance of
subsistance fishing is underscored by a government survey in 1941 which
Teported & conservative estimate of 200 outriggér cenoes scattersd in
various locations around the island, "Mr. Jose Lizama Charfauros of Agat
recalls en average of at least ome cance and uswally more for every third
household in the pre-war village of Agat where he has lived all of his
seventy-elght years'' (Jermison-Nolan, 1979). When the joint effort of
saveral vfé';ﬁm' f;arilies, or villages wasthneaded for the harvest, catches
were di: 121 in respect to the ing amounts of eapital,
labor, or perc% resm cunership cmtribm%the production effort,
Such a share system persists even today for the harvest of atulai (Irachirops

and memahac (Sigamus spinus). The catch was divided anCng
exe amily and provi & supplerent to whatever monetary income
existed within the group. Fish was also bartered and used to repay obligations
?'u:l fulfill family or commmity obligations during funerals, marriasges, and
iestas,

A5 Guam has been( forced|move and more into a monetary econcmy, a
greater proportion of the fish harvest has been entering commercial markets,
Although subsistance fishing is not as prevalent in Guam as it once was, it
can be said with sane certainty that the majority of fish caught by local
fisherman does not enter the monetary market, The funerals, marriages,
christenings, and fiestas still exdist much as they have for mndrveds of
years, For large sepments of the population, fis still provides supple-
mentary income, famdlly putrition, pecreation, and "an integral part of
{ﬁ_}y and comunity life and reinforcement of cultural traditions” (Orbach,




CHAPTER IIL

CURRENT FISHERIES ACTIVITY ON GUAM

4, The Socio-Economic Importance of Fisheries

The importance of fishery commerce o the economy of Guam carmot be
%nudgvad on the basis of its contribution to gross island product or employment,
the first place, gross island product statistics are not currently main-

tained by the government, Gross receipt information is availsble on an

anmial basis; however, the broad eategories used do not allow separation of
transactions assoclated solely with fishery commerée. In the second place,
employment statistics are not kept in fine encugh detail to allow summery

tof employment associated with harvest, wholesale, and retail fishery comerce.
Thirdly, there are no comprehensive data on commercial fish landings or

sales, Finally, even if the above information did exist, it would provide

a gross understatement of the socio-econcmic impact of subsistence, recreational
énd part-time commercial catches which do not enter monetary merkets,

Given the lack of sufficient hard date, the importance of fisheries
must be judged subjectively on the basis of the few dxisting studies, evidence
from similar island economies, and the opinicns of knowledgesble informants,

In Guam, the mean family money income for 1977 was estimated at (816,405
(DOC GUAM, 1979). If we assume an average ammual tax rate of {11 percent,
the averaga famdly dis?aahla income becomes ‘514,621, ) Pmaragé‘ﬁrml
household spending on fishery products was estimated for the same year at
(5586 (Callaghan, 1977). Dividing this mmber by the dispesable income
indicates that the average household spends 4 jpercent of its disposable’
income on fishery products. By comparison, in the United States during
1377, fish comsumption as a percentage of disposable personal income ‘wes
estimated at .79 percent (Perm and Crews, 1979).

In a swrvey of 127 fish-consuming households (Jermison-Molan, 1979),
49 indicated that at least ocne member goes fishing. These 49 households
contained 103 fishermen ranging in age from 10 to 64 years, 80 percent of
whom indicated that they spent at least one day a week fishing. WNome of
the respondents considered themselves a commercial fisherman, yet reported
catches by the 46 households averaged 72 pounds and ranged from 2 to 1000

per month. Most fishing activities were shoreside or near-shore

oriented., Although none of the fishermen respondants owned 2 boat, meny of
them had access to boats owned by others,

Aerial surveys carried cut by the Guam Divisien of Aquatic and Wildlife
Resources further serve to underline the importance of small scale recreational
and subsistence fishing on Guam (Division of Aquatic & Wildlife Resources,
19753 . During FY 1979, 21 survey flights were made in a small, fixed
wing aireraft following a prescribed course arcund the perimeter of the
island. These flights were conducted on 10 weekends and 11 weskdays, and
averaged 1.5 hours in duration during late morming and early afternocen.

They resulted in the sighting of 858 inshore fishermen and 228 offshore
fishermen in 195 boats. The sighting of 858 probably reflects a mindmm
of activity since subsistence and recreational fishing is concentrated on
weekends and oriented to preveiling tidal conditions,
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rrently difficult to determine the number and type of Fishing
vESEE%: Lﬁ éﬁam. Rgﬁistrat1un of vessels is carried aut by thalneparpmant
of Public Safety. Section 8995.3 of the Guam Code requires registration
and numbering every three years. There 15 no system set up to retire
ragisterad vessels that have subsequently been sunk, abandonad, or destroyed,
I[f a vessel is not re-registered after thres years, the registration number
15 supposed to be available for reassignment; however the current practice
fs to wait 1 to 2 years before reassigning & number. A further complication
arises from the fact that vessels documented under federal ]aw are not
required to apply for registration and numbering by local authorities.
Therefore, simply reviewing the registration files will not provide accurate
information on number and type of active vessels. There are presently some
1001 vessels listed in the registration files at the Department of Public
Safety (Planning Information Section, Bureau of Planning, 1979, unpublished).
Most recent estimates by the Department of Public Safety indicate that of
the 1001 registered vessels, 349 are inoperable or sunk, 50 are saflboats,
and the remaining vessels are operational craft used in subsistence, recreational,
or commercial activities (Guam Department of Commerce, 1980 unpublished).

Currently on Guam there are 4 major sporting goods dealers specializing -
in diving and fishing gear and 6 major boat and boating supply firms.
Based on brief owner interviews, retail sales of diving and fishing gear
are estimated at $900,000 annually, and sales of boats and boating supplies
are estimated at over $1,150,000 annually. :

In a study of 386 non-charter recreational-commercial vessels based 1n
Kailau-Kona, Hawaii, the net recreational-commercial benefits were astimated
at $1,117,000 per annum. These benafits average 52,894 per vessel (Western
Pacific Regicnal Fishery Management Council, 1979). Extrapolating to Guam
without adjusting for differences in fish prices, factor costs, catch
rates, or effort, and making the conservative assumption of a 400-vessel
fleet, the net recreational-commercial benefits of such fishing in Guam are
estimated at over $1,157,000.

Table 3-1 presents recent estimates of the type, value, and number of
full-time commercial fishing vessels on Guam. Thesea estimates were made by
the Guam Fishermen's Cooperative Association and represent the hest available
data, Most of these vessels are constructed of fiberglass by major U. S,
companies. There are currently no steel hulls being used in the domestic
fishery, Most boats have limited overnight accommgdations; vessels aver 25
feet ara primarily moored, while the majority of the rest are trailered. -
About 30 percent of the larger vessels {over 25 feet) have VHF radic and
approximately 70% of the smaller boats carry CB radios. Hecarding depth
sounders are found en all vessels over 25 feet and on about one third of

the smaller boats.

Most of the fishing vessels listed in Table 3-1 are master-owned by
local residents who have owned a series of progressively larger boats. The
smaller boats carry crews of one or two. Up to four fishermen are employed
on the largest vessels. Surface trolling and bettom fishing with glectric
or hydraulic reels are tha primary techtifques employed., (Three vessels:
engage in some Tonglining and deep trapping and two vessels regularly
engage in night fishing, e
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Table 3-1
Estimated Mumber, Type, and Value of Full-Time Commercial
Fishing Vessels on Guam - 1979+

Estimated : Estimated
Mumbar Type Collar Value

Per Unit

8 gasoline outboard 18-21"' 11,000

4 gasoline inboard 18-21° 20,000

5 gasaline inboard 21-24' 21,000

3 gasoline inboard 24-36' 35,000

5 diesel inboards 20-25' 35,000

- diesel inboards 30-42' : 50,000

*The above listing does not include boats used in part-time commercial,
subsistence, and recreational fishing, but does include charter vessels
used to fish commercially when no charters are available,

Source: John Eads, Guam Fishermen's Cooperative Association {unpublished
interview)
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B. Market Structhure and Ddatribution

A diagrammatic model of Guam's seafood marketing and distribution
system appears in Figure 3-1, Sources of seafood products can ba divided
into three general categorles: local-caught landings, imports, and foreign-
caught landings, The latter cafEégory refers to landings of tuna and "incidental
“catch' by forelgn and U. S. wessels, not based in Guam, but calling at Guam
Commercial Port. The categery of imports refers to fresh, frozen, packaged,
or camed seafood products which arrive on the island via scheduled surface
or air carriers. The category of local-caught landings refers to fish
caught by locally-based subsistence, recreationsl, or commercial fishermen
within the FCZ around Guaam,

The ultimate users of seafood products are categorized as local house-
holds cr visitors, The visitor category is served by commercial hotels and
restaurants. Many households alsc consure seafood products by earing at
local restaurants or through federal (school lunch) progrars or military

and restaurants. Exports of seafood products are omitted from
Figra 3-1 for the sake of simplicity, They are relatively insiemificant
and will be discussed firther in section C of this chapter.

Transaction modes ocowrring elong the various distributien chammels of
Figure 3-1 can be classified as monetary exchsnge, barter exchange, or
reciprocal emchange. Monetary transsctions refer to the exchange of fish
products for money, Barter refers to the exchange of fish products for
other goods and services. Reciprocity refers to friendly gifts or transfers .
within the extended family or village in order to fulfill soeial responsibilities
and cultural chligations.

Intﬂ'mdiaﬁ organizations which import, store, process, and distribute
seafood products are grouped into two general catﬁiies in Fi 3-1:
wholesale and retail. These catepories have cons able over since
many enterprises operate on wholesale and retail levels simultanecusly,

_ C. Use of Fishery Products

Household Consumtion

There is no time-series information on consumption patterns of cormonly
caught fish in Guam. The only published evidence on this topic comes from
two cross-sectional studies, both done in 1977. The first is based on &
random survey of 1054 households, stratified by village El.ilatim (Callaghan,
1377). The second is based on a smaller sample of 127 §§ -consuming
households (Jermison-Molan, 1979). Although these two studies are not
getiictly corparable, they appear to support the general conclusions presented

.

At least 50 percent of the households surveyed indicated that they eat
fish products. Consurption frequency of fish and seafood ts averages
between 6 and 8 meals per month, but frequencies vary widely between households
and ethnic groups, At least 34 percent of the households would like to eat
fish more often than they presently do, and 81 percent indicated a preference
for fresh fish over cammed, frozen, dried, or smoked. TFish under 7 inches
in lemgth were preferred by 19 percent of the respondents. Some 60 percent
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preferred fish between 7 and 14 inches in length, while 14 percent
preferred larger fish, and the remainder expressed no preference.

Household spending on seafood products is estimated to average around
$586 per year in Guam, with spending apportioned approximately 31 percent
for canned, 26 percent for frozen, 36 percent for fresh, and 7 percent for
dried and smoked products. The United States consumption of fish products
amounted to 347.66 per capita in 1977 (Penn & Crews, 1999). If we assume
an average household size of 5, Guam's per capita consumption amounts to
3117.11 or almost 2.5 times the national .average.

Table 3-2 presents estimated household spending patterns on fish
proeducts by ethnic group. It must be remembered that Table 3=2 is an
under-estimate of total fish consumption since it does not include fish
acquired through nonmonetary transactfon. The study by Jennison-Nolan
(1979) reported that only 45 percent of the respondants indicated that
their fish products were entirely bought at the store. The importance of
subsistence fishing and nonmonetary transfer is further supported by the
fact that 44 percent of the fishermen indicated that they eat some of their
catch and give some of it away (Jennison-Nalan, 1975). Hawaif's per capita
utilization of fishery products is estimated for 1977 at 58.6 pounds
(Hudgins, 1980). Whereas approximately 8 percent of the eivilian resident
population of Hawaii is foreign-born from Asian countries, over 20 percent
of Guam's population was born in Asia. Given the fact that Asfan countries
have substantially higher rates of fish consumption than the United States,
there is every reason to believe that Guam's per capita utilization of
fishery products is even higher than that of Hawaii.

Commercial Consumption

Published data on the purchase of fishery products by hotels and
restaurants on Guam is non-existent.” One unpublished survey was done by
students from the University of Guam during the Fall of 1973 {Callaghan,
unpublished). The survey covered seven hotel and two non-hotel associated
restaurants. These nine restaurants had a combined maximym seating capacity
of 3,500, and the seven hotels represented 1,787 rooms out of a total
island hotel room capacity of 2,514 (Guam Growth Council, 1980). Table 3-3
presents a summary of information collected in the survey; however, the
results should be considered only rough estimates. There are 48 non-fast food
restaurants Tisted in the telephone yallow pages. Much more work needs to
be done in this area.

ExEurts

Guam has virtually no fishery exports (except for cultured eels):
Although some small exports do appear in the official statistics {Guam,
Department of Commerce, 1979), these items represent transshipments of
seafood products through Guam. Little value, other than transfer and
storage value, i5 added on the island. Most of these chipments are destined
for the Northern Marianas or the Trust Territory. Between October 1978 and
September 1979, %106,480 worth of seafood products were importsd into the
Northern Marianas from Guam (Orbach, 1580,
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Table 3=2

Estimated Seafood Product Spending Patterns of Households on
Guam by Ethnic Groun.

Perceﬁt af Av. Annual
Ethnic Total Gpending Moat Frequently Purchasad Products
Group Population® (Dollars) Canned Fresh Frozen
Filipino 2152 330 Sardines Milkfish Milkfish
Tuna Shrimp Shrimp
Japanese 1.8 631 Tuna Tuna Shrimp
Sardines Other Tuna
Guamanian 62.1 599 Sardines Rabbitfish Mackeral
Tuna Mackerel TRebbitfizhk
Chinesge 1.2 K14 Sardines Milkfizh Other
Tuna ' Shrimp Tuna
Micronesian 3.4 451 Tuna Other Tuna
Sardines Tuna Hackerel
Korean 1.5 349 Tuna Other Other
Sardines Shrimp Tuna
Caucasian B.1 226 Tuna Snapper Shrimp
Sardines Othar Processad

*
4z published by Guam Department of Commerce in 1979 Annual Ecoocmic Baview

Sourca:

Paul Callaghan, Some Factors Affecting Household Consumption
of Seafood and Fish Preducts on Guam, Government of Guam, Bureau of

Planning, Economic Planning Division Technical BReport Ho. 77=3,



Table 3-3 _
Monthly Purchases of Fresh and Frozen Fishery Products by Nine

Restaurants on Guam - As Deggggined by Oral Interview
In

Average Price Estimated
Monthly Paid Per Manthly
Fishery Purchase Pound Expenditure
Product {in pounds) {in dollars) (in dollars)
Tuna! 3,035 1.43 4,340
Shrimpe 1,940 6.39 12,397
Lobster® 1,625 7.64 12,415
Salmont 200 3.27 654
Other Finfish® 1,230 1.76 2,164
Non-Finfish 220 4.08 goa
TOTAL 8,245 32,868

TPrimarTIy yellowfin

EF:":;nz»&r'n; preferred in 16-20/1b. or 26-30/1b. (headless)
3Fruzen; preferred in the 8-10 oz. tail categary

4Ent1raly imported

5Includea: lapu-Tapu, mackerel, mahimahi, wahoo, parrotfish,

onaga, rainbow runner, and blue marlin; preferred boneless
fish aver 20 1bs.
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0. Source of Fishery Products

' Imports

Consistent time-series data on fishery product imports is not available
on Guam. The most recent and reliable information exists for the first
nine months of 1979 (Guam Department of Commerce, unpublished), and is
presented in Table 3-4. Based uponthese data, the Guam Department of
Commerce estimates 1979 imports at 4.5 - 5.0 million pounds with a declared
value of $6,512,338. They further estimate 1979 imports of fresh, chilled
or frozen Tish at 2.5 million pounds having a declared value of £1,447.,000.
Ignoring beginning and ending inventories, these estimates imply a utilization
rate for total imports in the realm of 39.2 pounds per capita, and a utilization
rate for imported fresh, chilled and frozen fish of 20 pounds per capita.

Lacal Landings

The Division of Aquatic & Wildlife Resources conducts cree] CEnsuses
on a random basis at various locations throughout the 1sland (Division of
Aguatic & Wildlife Resources, 1979). Estimates based on these SUrveys
indicate that 35,536 people spent 190,642 hours harvesting 424,456 pounds
of fish during FY 1979, Some 68 percent of this catch resulted from offshore
trolling, bottomfishing and diving. The remaining 32 percent resulted from
a variety of inshore activities including netting, diving, hook-and-1ine
fishing, etc. These estimates represent Jocal landings of about 3.4 pounds
per capita.

Foreign-Caught Landings

Tuna fishing vessels from Japan, Korea, Taiwan and the United States
frequently call at the Commercial Port of Guam. Since May 1974, over
60,000 metric tons of tunma has been transshipped through Guam to . 8
canneries in Hawaii, Los Angeles, San Diego, and Puerto Rico. A large
number of foreign fishing vessels also call at the Port for fuel, provisions,
and repair (Callaghan and Simmons, 1980). :

As indicated in Figure 3-1, some fish from these vessels Finds its way
into the local market. The exact quantities are unknown. It is legal for
tuna caught anywhere in the world to be landed for sale in Guam by vessels
of any nation (see Section G of this Chapter). Fish other than tuna can be
landed by foreign vessels only if caught outside the U. 5. FCZ. American
vessels may land any specfes for sale in the local market, no matter whers
it is harvested,

E. Transshipment, Provisioning and Repair

- The Commercial Port of Guam is situated on 33 acres of land bordering
the deep water, well-protected anchorage of Apra Harbor. The volume of
general cargo processed through the Commercial Port increased by 69 precent
between 1970 and 1978. During 1978, 827 vessels called at the Port, and
over 744,000 metric tons of cargo was processed (Guam Department of Commerce,
1979). The facility has 2,725 feet of dock space and 1.5 million square
feet of covered area. Dillingham Corporation, located nearby, provides
modern repair facilities and a floating drydock capable of 1ifting vessels
of 1,000 gross tons or up to 200 feet in length,. The Port is served by
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i i . A north=
two east-west carriers--l. 5. Lines andku. 3. President gines
s:uth link between Japan and Australia is provided by Daiwa Lines {Guam

Growth Council, 1980).

Since May, 1974, over 60,000 metric tons of tuna have been transshipped
by the Port. During 1978, transshipments have averaged 892 metric tons per
manth; however, there has been great variation in monthly activity. This
variation does not appear to be related to normal seasonal patterns of tuna
abundance around Guam (Callaghan and Simmons, 1980).

Tuna transshipments through Guam consist primarily of skipjack which
is destined for United States canneries in Hawaii, Los Angeles, San Diego
ar Puerto Rico, Most tuna discharged at the Port is brought to Guam in
either carrier vessels (reefers from Palau or Papua New Guinea) or purse
seine vessels. Pole-and-line and longline vessels have seldom transshipped
tuna through Guam. Aside from an occasional United States seiner, most
Tishing and carrier vessels are either foreign-built or fly foreign flags.
Such vessels are permitted to unload fish in Guam under a Bureay of Customs
requlation--Marine Circular No. 124 (1953).

During the period February through August, 1979, an intensive investigatiaon
of tuna transshipment activity was undertaken (Callaghan and Simmons,
1980}. During this time 165 Tishing and carrier vessels entered the Commercial
Part. Vessels arriving for purposes other than transshipment or transfer
of tuna accounted for 23 percent of the arrivals and represented cumulative
deadweight tonnage of 26,000 metric tons. Non-transshipping vessels were
largely of Japanese registry and called mainly for bunkerage, water, and
supplies. The average length of stay was 2.9 days.

A total of 21 vessels transshipped 6190 metric tons of tuna during the
sampie period. Purse seiners represented 52 percent of all transshipping
vessels. The remainder were carriers, Longline or.pole-and-1ine vessels
did not transship during the sample period.

The average transshipping vesse] remained in port for 10,5 days and
spent an average of $56,954 on a variety of private and public goods and
services. These expendftures average $193 per metric ton, or $3,351 par
cantainar, The public sector {primarily the Commercial Port of Guam)
received 8.5 percent of these expenditures while the private sector recaived
91.5 percent. It should be noted, however, that 75 percent of these expenditures
were paid to shipping firms for outbound container freight charges and to
011 companies for fuel. Expenditures in these two areas probably have very
Tow multiplier effects within the Guam economy.

It was discovered that expenditures per vessel are directly related to
the amount of tuna discharged as well as to the size and nationality of
crews, Evidence indicates that undep present conditions a 10 metrie ton
per month increase in transshipment will result in the creation of one
additional man-day of stevedore employment.

During the discharge process, vessel crews work in the hold separating

frozen tuna and loading them into nets or bucksts which are 1ifted deckside
and emptied into refrigerated containers. The containers are filled to an
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average weight of 18 metric tons. Containerized tuna is then shipped out
of Guam on scheduled commercial carriers.,

Under present conditions, single-hold discharge operations result in
an average discharge rate of 12.7 metric tons per hour. Discharge frem two
holds simultaneousiy results in an average discharge rate of 15.0 metric
tons per hour. The official standard rate charged by the Port for stevedore
services and demurrage is $5.00 per short ton. It is estimated that imple-
mentation of minor improvements in the existing discharge process can
increase discharge rates aboyas £0 metric tons per hour, while at the same
time reducing port costs per ton of tuna transshipped,

E. 5Small Bgat Infrastructure

There currently exist three locations on Guam at which sma]l and
medium size boats can be moored, These include Agana Boat Basin, Apra
Harbor and Merizo Lagoon (see figure 1-3). The Agana Boat Basin is locatad
on the northwest coast in the center of Agana Bay., It was constructed
itmediately after World War I1 from the rubble of the destroyed city of
Agana, Access from the Fhilippine Sea is provided by a channel though the
reef with a dapth of approximately 15 feet and a width of 120 feet. Two
inner basins contain 32 floating slips, and an outer basin provides a smal)
anchorage for larger boats. Agana Boat Basin has @ launching ramp but no
fueling facilities cr other infrastructure.

Merizo lagoon on the southern tip of Guam 15 a natural anchorage with
no man-made breakwaters., The access channel has an eastward exposure, is
several hundred feet wide, and ranges in depth from 80 feet at the mouth to
30 feet within the lagoon. Facilities at Merizo include a privately cwned
fuel pfer, launching ramp, marine railway, and severs] private docks.
Besides large commercial port and Navy facilities, Apra Harbor has a
small launching ramp and deep water anchorage,

None of the harbors an Guam provide adequate storm protection. Should
d major storm occur, small boats must be hauled out or crowded into a very
small portion of the Piti Channel in Apra Harbor., With the exception
of the fuel pier in Merizo, all vesse] supplies (fuel, water, ice, etc.)
must be trucked from downtown Agana to the fishing boats. Launching ramps
at locations other than the three mentionad harbors are extremely inadequate
or non-existant. Hauling-out facilities are available for vessels less
than 50 feet in length at the marine railway in Merizo or by use of a
rented crane using slings at Agana Boat Basin. Larger vessels must use the
Dillingham facilities in Apra Harbor. A1l three harbors have inadequate
dock space and only Agana Boat Basin has slipways. A1l vessels over 45
feet (including the entire sailboat fleet) are moored at anchor and servicad
by dingy.

G. Impact of Federal Laws

The most important Federal laws impacting on fisheries development in
Guam are the shipping Act of 1916, the Merchant Marine Act of 1920, and the
Fishery Conservaticn and Management Act of 1976, Also of importance are
various rdles, regulations, interpretations, and decisions made by agencies
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of the Federal Goverrment. Only the U. 5. Congress can change public laws;
however, the Secretaries of Commerce, Justice, Labor, Transportation,
Treasury, Defense and State, as well as the Office of the President, are
given certain administrative, regulatory, and enforcement powers which may
impact the fisheries of Guam,

The Fishery Conservation and Management Act of 1976 (FQMA), Publie Law
94-263, provides for the conservation and memagement, by the federal
gﬂ?ﬂmcFEE of all fishery resocurces within the U. 5. Fishery Conservation
Zong . The Act also establishes eight Bepional Fisheries Hanaﬁnt
Councils whose responsibility it is mﬂdﬁhvelcp Fishery Management P
(IMF) controlling the harvest of rescurces within FCZ. Other purposes of
the Act include encouragement of intevnational agreements concerning highly
migratory species, promotion of domestic commercial and recveatiomal fishing,
and t of fisheries for under-utilized species (Singh, 1979).

The FCZ arowund Guam extends £rom the seaward boundaries of the territorial
sea (3 nautical miles) to 200 nautical miles from shore. The only species
which are excluded from regulation under FOMA are tvma, This exclusion
rests on the arpument that tuna are highly migratory, and in the course of
their life cycle, reproduce and migrate over great distances, mowving into
and out of the national waters of many nations, ;

Under the FQA, the Department of State, in cocperatiom with the Department
of Commerce, negotiates a Governing International Fishery Agreement (GIFA)
with foreign nations wishing to fish within the U, S, FCZ. The GIFA is
subject to Congressional review. Once a GIFA is in force, the £
nation submits a vessel permit application for each wvessel to the Department
of State, which forwerds it, along with recommendations, to the Assistant
Administrator for Fisheries of the Fational Marine Fisheries Service (I8MFS),
an agency of the Department of Commerce. NMFS, after receiving input from
the Regional Fishery Management Councils and consultation with the Department
of State and the Coast (Guerd, mey approve the permit applicatiem.

As 1y mentioned, the Regional Fishery ement Councils have
responsibility for preparation of FP's which regulate both domestic and
foreign harvest of fishery rescurces within the FCZ. These PMP's must be

by the Secretary of Commerce and published in the Federal Register
before teking affect. In the absence of an TMP, the Secretary of Commerce

may prepare and implement a Preliminary Management Plan (FMP) which will
remain in force until approval of an FMP.

With respect to the F(Z around Cuam, there are currently in force one
P for precious corals and cne FMP for billfish. The U. 5. Coast Guard
and MMFS are charged with the responsibility of enforcing these plans. The
Western' Pacific Regional Fishery Management Council is currently in the
process of preparing FMP's for billfish, spiny lobster, and bottomfish.

Under Public Law 95-354, the Secretary of Commerce may issue permits
allowing U. S. fishemmen to transfer catches at sea to fore fish or
processing vessels, These transfer arrangements are referred to as "joint
ventures," "Joint venture' permits can be issued only in the event that
harvest capabilities of U. 5. fishermen exceed the processing capsbilities
of U. 5. processors for a particular species, A "joint venture" can be
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negotiated only with a foreign nation. It cannot he negotiated’betwean the
U. 5. Territories and a foreign nation nor between the U.5. and it territories
or possessions (Singh, 1979).

Under the FCMA. only vessels which are documented under the laws of
the United States, or registered under the Taws of any state of the U, 5.,
are allowed to fish in the FCI. Foreign-built vessels cannot receive the
necessary documentation or registration for use in the fishery. The only
exception occurs under a Treasury Department ruling (T.D. 56382-6) which
allows vessels under five net tons to be used by U. 3. citizens and resident
aliens to fish in U. S. watars. i

section 11 of the Merchant Marine Act of 1920 (the Jones Act) states
that "...vessels built within the United States and belonging wholly to
citizens thereof; ...may be used for coastwise trade," i.e. commerce directly
between two U. 5. ports. In addition, Section 21 (a) of the Jones Act
prohibits foreign flag vessels, except by special treaty, from Tanding
"...in a port of the United States 1ts cateh of fish taken on board such
vessels on the high seas or fish products processed therefrom, or any fish
or fish products taken on board such vessels on the- high seas from a vessel
engaged in fishing operations or in processing of fish or fish products.”
Under U. 5. Customs regulation (Marine Circular No. 124-1953) foreign-flag
fishing vessels are allowed to Tand fish in Guam; however, Jones Act
restrictions with respect to use of foreign built vessels sti1] apply to
citizens of Guam both for fisheries and coastwise trade.

In summary, the Federal government does not prohibit the landing of
fish in Guam by foreign-built or-owned vessels, so long as the fish are
harvested outside the 200 mile FCZ. The only exception is tuna, which
can be harvested anywhere outside 3 miles and landed in Guam by fereign-
built or-owned vessels. Citizens and residents of Guam may not use foreign-
built fishing vessels over five net tons, and, as far as coastwise trade in
fisheries is concerned, all vessels must be constructed and registered in
the United States.

In addition ‘to the above-mentioned laws, various departments and
agencies of the Federal Government exert both enforcement and regulatory
powers which directly or indirectly impact upon fisheries development in
Guam. For example, the Department of Defense through the Coast Guard and
Navy can, in the interest of national defense, 1imit access to Apra Harbor
and control fishing practices which may interfere with military operations.
The Department of Justice through the Immigration and Naturalization Service
administers regulations which 1imit access to shore leave for fareign
crews. The Department of Labor administers regulations regarding lecal
employment of foreign fishermen for training programs. The Coast Guard
enforces a complex of environmental and safety regulations, while the Army
Corps of Engineers and the Department of Interior regulate the construction
of port and docking facilities in coastal waters.

An in-depth analysis of Federal laws and requlations affecting fishery
development and management in Guam s warranted. Where possible,this study
should recommend procedures for seeking relief from laws and regulations
detrimental to fisheries development and management in Guam.




The majgr sburces of Federal funds for fisheries development and management,
along with leadfrecipient agencies at the local level are presented in Figure
3-2. This am emphasizes the complexity of funding channels involved and
points out the difficulty of coordination and planning at the Federal as well
as local levels (see Harville, 1980). Every effort should be made to coordinate
and consolidate Guam's fishery development efforts. The Guam Marine Fisheries
Advisory Council established under Executive Order 79-6 provides a potential
vehicle for Tocal coordination provided that its activities are fully supported
by the 1ine agencies invelved. -
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Following are summaries of the cmmantsi d and the responses made:
1. Director, Department of Parks and at

Suggests that reference be made to insufficient laws and enforcement

thereof regarch.n%'_ illegal fishing practices as constraints for development
and management of reef fisheries and that the preservation of

Craditional fishing methods be a management objective. Alsc notes thar
the Merizo fuel pier is private and does mot serve the gemeral public,

Response:

These suggestions have been addressed in the dppropriate areas
of the text.

2.  Director, Bureau of Plarming:

Suggests inclusion of more information on fisheries-related
weather conditions around Guam; listing of Office of Coastal Zong
Management as a source of Federa] funding; statement acknowledging
OC2M for preparation of plan.

Response:

More fisheries-related weather information is provided in Chapter
1 and in Table 1-1: OCZM is listed as a source of Federgl i
Chapter VIII; acknowledgement of OCZM for Plan Preparation iz included
inside the fromt cover,

3. Sam Pooley, Western Pacific Regional Fishery Msnagement Council:

Meed for deseription of interrelationships between Territory of
Guam and Western Pacific Resional Fish I-Iamgmt Counedl, BATCMA
(Research Assessment Imrestﬂatinns of the Marianas Archipelaga),
the Pacific Basin Development Council, and the Natiomal Marine Fisheries
Service; need for underlining the imortance of a Territorial lead
agency for fisheries development and m=nagement; need for sumary of
data needs and reference to proposed data collection efforts by Mational
Marine Fisheries Service and Western Pacific Regional Fishery Menagement
Comeil,

Responge:

Flgure 3-2 has been added to Chapter IIT in an attempt to indicate
the various and complex interrelationships among Federal, Regional,
and Territorial organizations concerned with fishery development and
mEnagement, [Iowever, this diagram may soom become an anachromism under

the major reprioritizatien and budget management Erﬂgrams of the new
Federal Administration. Until the dust settles, it may be prematire
Lo attempt a more detailed description of Federal Regional, and
Territorial interactions in the area of fisheries

The RATOMA project is described briefly in Chaprer VI.




10,
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HESEE:

Clearly, close cocoperation betwe a8 two agencies (GOP and
DAWR) is necessary for menagement and Serelopment of reef rescurces;
the Plan recognizes this (Chapter V) and, in fact, close ccoperation
between thesa two agencies has been established, EIU.dgEEEIjr tealities
may soon determine which agency has the manpower and finding to serve !
a5 lead agenecy for reef resource management, |

Genoral Manaper, Port Authoricy of Guam:

Need for elaboration of discussion on coordination of goverrment
agencias inmvolved in fisheries development on Guam; clarification of
discussion on "dumping” of scrap fish by fishing vessels transshipping
fish through Guam.

Response:

The Guam Marine Fisheries Advisory Council has made recommendarions
TEgar govermmental reorganization to improve goverrment efforts to
develop fisheries. Other than the appointment of a Fishery Officer,
little has been deme. The Department of Comerce, in its effort
to develop an Owverall Econcmic Development Plan, has emerged as the most
active Territorial agency in the area of fisheries development. Tha
"dumping'' of scrap fish presents marketing proplems for locel fishermen,
ag discussed in Chapter VI, Section B. The General Manager of the Port
Authority has indicated in his comments that the Fort is working with
the Department of Reverme and Taxation (Business License Unit) and the
Department of Commerce (Division of Customs and Quarantine) to ensure
that all applicable regulations end statues are complied with when large
quantities of scrap fish are immlwved,

Pacific Islands Administrator, U.5. Fish and Wildlife Service:

Suggests prioritization of recommendations and project cost analyses;
suggests expansicn of fishing facilities at Apra Harbor rather than Agana
Marina: clarification of Jones Act restrictions; clarification of size
over-harvesting: suggests appropriate literature citations; sugpests
need to implement reef sanctuaries for some species immediately; suggests
"rotating' sanctuaries; indicates market potential of limited shark
Fishery: requests documentation of bottomfish stock depletion and
recovery: proposes Territorial lessing of seamount groundfish fishing
iﬁfts to foreign harvesters such as is donme in Papua New Guinea;
indicates that at least three supertanker ports have been considered for
the Comomeealth of the Horthern Marlana Islands; indicates lack of
Inowledge of larval fish distributions relative to toxic effects of
oil; indicates potential harm to fish stocks caused by clean-up efforts.

Besponse:

Project prioritization is being performed by FAC which is serving
as the Marine Resource submcommittee for CEDP. Project cost analyses
are being developed by CEDP and by the contractor for the PEDC Regional
Fishery Develcpment Plan,




Agana i ultimately be cutgrowm by dr::rﬂ:stic_: {Eishermm,
the development of at least minimal fishery infrastructure (facilities
for dockside receipt of catch and facilities for providing fuel and ice)
at the Agana Marina appears to be much more immediately possible thanm
would the development of appropriate small beat facilities at Apra
Harbor, The Plan does recognize, however, the need to develop Apra
Harbor for eventual expsnsion of the domestic fishing fleet,

Commercial cperators on Guam are permitted to use foreipn-buile
vegsels if the vessels are less than five net tons; the CIMI is itted
by Executive Crder of the President of the U.S., to use Eﬂrei@-m
vessels of any size for commercial purposes for the duration of the
Trust Territory trusteeship agreement,

The discussion of size overharvesting has been modified by sub-
stitution of the texm''optimal size" for "full size".

Bob Johamnes® work on tradition methods of fishery management has
been cited.

The need for inmediate establistment of reef sanctuaries has not
been clearly demonstrated yet, and the establishment of sanctuaries
without adequate public input and educarien would be counterproductive.
Subsistence reef harvesting is practiced widely on Guam, and most reef
harvesters operate on aress near their village of residence.

There would be considerable resentment among reef fishermen if sanctuaries
were Imposed on them without cpportumities for review and discussion and,
under such conditions, peaching would be difficult to eliminate,

Studies on the feasibility of establiskment of reef sanctusries should
evaluate the possibility of having moving, rather than, or in addition to,
fixed sanctuaries,

The Mexican and Central Americen shark fishery has been noted in
Chapter VI.

The bottomfish stock depletion study has been cited in Chapter VI;
local bottomfish fishermen report that catches contimue to be poor at
this location more then a decade after the overfishing ccourred.

It would appear that leasing fishing rights to foreign fishermen
iz mot a legal option for Guam under its present relationship with
the Uhited States. This could well be an item for discussion in Guam's
future status negotiations with the United States,

The comments on supertanker ports and oil pollution have been
included in Chaptex VI.

Executive Director, Western Pacific Repional Fishery Manasement Council:

Indicates need to show Plan's relatienships with WPRFMC's Guam -
NMI -Integrated Plan, FAICMA, and the PBDC Regicnal Fishery Development
Plan; need to identify Federal lead agencies for fishery development;
need to show interrelationships between recomendations which refer to
different fishery sectors but which are similar in content.
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LOasST Luuru Keeps
eye on fishnappers >

By ANDREW MacLEOD
SOMEWHERE OVER THE BERING SEA, Alaska (UFL

Noging the C-13 below (he blanket of clouds, L1 Frank Tabaty
leveled oul on a patrol for foreign vessels Suspected ol
overharvesting fish worth millions of dollars,

For the next 960 miles, the prop plane pitched and rolie:
over the slate gray Bering Sea, dropping &i imes Lo 400 feer
above wind-whipped 20-loot swells,

Grreen blips on a radar screen located nine loreign fishing
vessels, Each lime one was spoited, the C-130 dipped through
the cloud bank to report the vessel’s location and fishing ac
Livity to a nearby Coast Guard cutter,

“Basically. the job is to spot and report what they're doing,"
said Tabata, “"The report goes into the computer and if any
discrepancies pop out, the cutter is called in.” 4

While the Coast Guard looks down with electronic el
ment, many of the boats look up with their own gear.

since the United States invoked its 200-mile fishing limil in
1476, the patrols have monitored foreign fishing vessels' cam-
pliance with limits and lizhing grounds.

“It's a catch-up game." sald John Strahle, 3 National
Muarine Fisheries Service agent. "“They devise new ways lo
cheat and we devise new ways to cateh them "

Al stake [2 a multimilllon-dollar haul dominated by fareign
[leels which have lraditionally been ahead af U_S. fishermen i
large-scale bottom fishing,

The creation of the H4-mile limit gave the U 8. commereial
fishing interests an opportunily to build vessels that couid
compete with foreign lleets and develop a domestic large-
scale fishing industry.

Il alse created an enforcement problem. Just how much
avercalehing goes on inside the 200-mile limit off Alaska is not
known =

The area is huge, patrolled by only & handful of Coast Guard
culters., :

Most of the fereign lleet, which {luctuates between 28I dnd
0 vessels oll Alaska. is thought te comply with the guotss and
resiriclions in certain walers, officials said

That assumplion is backed up by the relatively small
numbger of vessels 143) seized since the 200-mile limit went into
effect, Bul it's alse assumed that some violations go

. uUndetected because of the limited patrols

“1 think it’s much bigger than the statistics indieate,” said
Bill Phillips, a fisheries expert on the staff of Sen. Ted Stevens,
H-Alaska. “You're looking at maybe 10 to 15 percent af the
fishery as a whole al 8 minimum."

I dollars, the fligure ranges from a high of $40 million to 3
low of S10 milllon, he added.

Stiffer sanctions in recenl years againsl. those caught
averharvesling have lessened the violations, Phillips said.

Proseculors have sought higher penalties 1o more aceurale
ly reflect the value of the fish taken, said Greg Taylor, an
assislant LS. atlorney for Alaska.

"IU's true that in the last couple of years, we've tried Lo up
the ante,'" he said. “It's a continuing problem, It may have
decreased some . but | think they've gotlen more
sophisticated, tog, ™

Although the law allows for confiscating vessels, the highest
penally in Alaska has been an $850,000 fine and suspension of
fishing rights for a period, he said.

Most of the seizures made under the act have been of
Japanese vessels, which also dominate the fareign fleet and
make up for nearly 1 million meiric lons of the 1.3 million
metrie tons of ground lish taken by foreign vessels off Alaska.
Japanese officials mainlain the violations are due to in-
dividual skippers and are not reflective of the industry as a
whale.

“Wehave st ricl guidelines on logging (catehes accurately
and we remingd te erew of the Tannnean rseenle sesew s
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————— SA James Micuda 4/29/84
BACKGROUND

Guam is a tropical island located in the western pacific 1300

miles east of the Philippines, 3700 miles west of Hawaii and 6200
miles west of San Franciscoe. The island is approximately 30 miles
long and ranges from 4 to 8 miles in width. The environment ranges
from dense jungles and flatlands to open savannahs and mountains.
Average rainfall is 86 inches a year with the heavy moisture period
occuring from July to November. The mean temperature is B0 degrees
fahrenheit.

At the present time, 105,000 people live on Guam with 20,000 of
these being military personnel connected with either the U.S5. Navy
or Air Force base. The population of Guam is a mixture of many
people including caucasian, filipinos, chinese, japanese, vietna-
mese, and pacific islanders, The native poeple of Guam are called

chamorros.

The territory of Guam was ceded to the U.S5. in accordance with the
provision of the treaty of peace between U.5. and Spain signed in
Paris in 1838. Guam's relationship with the U.5. as outlined in

the Organic Act of 1950 (64 Stat. 384, 48 USC 1421-1425) is that of
a unincorporated territory. The povernment of Guam is composed of
three branches; the executive, legislative and judicial., The go-
vernment of Guam is under the general administrative supervision of
the Secretary of Interior. The governor of Guam under the Organic
Act Section b6 is "responsible for the faithful execution of the laws
of Guam and the laws of the United States applicable to Guam", The
legislature is composed of a speaker and 21 senators. Guam has a
U.5, congressional representative but no voting power. The citizens
of Guam are U,5, citizens but can not vote in U,5. presidential elec-
tions. Our counterpartx in government of Guam is the Division of
Agquatic and Natural Resources and is under the director of the Guan
Departﬁent of Agriculture. The diyision is staffed by a chief,
(Harry Kami), assistant chief (Bob Andersen), 7 biologists and &
conservation officers, The chief conservation officer is Bob Bond.
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CHAMORRO CULTURE AND THE U.S5, JUDICTIAL SYSTEM

Mistorically, the chamorro family unit was very clusg and any
wrong doings by a family member were taken care of by other
family members. No family member was allowed to be disciplined
hy persons outside the family no matter what the crime. If the
crime was of a very serious nature, the wrong doer was at times
taken to a seward cliff and thrown . off., Today, the family ties
are still strong but the self-discipline has dissipated to a
large extent, The justice system in the U.S5. is still difficult
for the local chamorro to deal with. This is one of the reasons
jury trials are difficult at times and a verdict of not guilty
is often the ocutcome, If the defendant is not a chamorro, the
verdict is easily reached and that being u5u§11y pullty. An ex-
ample of the scenario is that 2 years ago, Saipan had their first
criminal trial ever. The result was & hung jury. Another judi-
cial problem involyving chamorro to be dealt with is that of oh-
taining a true bill from a federal grand jury. The FBI had an
investigation into Saipan government officials obtaining bribes
from sources to introduce gambling into Saipan. The evidence in-
cluding confessions, written statements, checks and banks infor-
mation was oyerwhelming. The grand jury on Saipan failed to
deliver a true bill,

ACCOMPLISHMENTS AND GOALS

1, Initiate and maintain liason with Guam Port Authority, Guam
DMV, Guam Customs, Guam FEG, Guam Dept. of Agriculture, Guam
AG's office, NMI F&G, NMI Customs, Military Customs, U.5. Navy,
U.5. Air Force, U.S8., Coast Quard, U.S5. Customs, U.S., Attorney,
U,5. Dept, of Agriculture and various government officials of
Micronesia,

2, Develop and continue to provide training classes on importation
and-identification of ES and CITES products imported into Guam
to Guam F&G, Guam Customs and Military Customs.

(A} Assist in developing a liason between Guam F&G and Guam
Customs. This is a on geing project. The chief of Guam
FEG and Guam Customs have only met once in three years
and this meeting was set up by S5SA Micuda, This liason 1s

2.
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:ﬁ!—'_tlcu]:.l_;cial in developing and maintaining a conservation

enforcement effort on Guam.

3. Provide and update manuals of USFWS regulations given to
Military Customs, Guam FEG and Guam Customs.

4. Develop identification guides for CITES enforcement and
disperse to Guam Customs.

5. Items 1 through 4 have resulted in numerous seizures of ES/
CITES items by Military Customs and Guam Customs. Guam Customs
is just now starting to prepare monthly seizure reports of
seizures made at the U.5. Post Office, Commercial Port and Air
Port (Air cargo and Hand carried baggage). Seizures so far
number from 30 to 50 items per month, These seizures are vio-
lations of the federal ESA as well as Cuam's ESA,

6. Initiate and attempt to develop liason between CGuam Customs and
the Guam Attorney General's office. When SA Micuda arrived on
Guam, there was no liason between the above mentioned offices,
One Guam warden stated that "the only way we find out about the
disposition of a game viclation is when we read about it in the
local paper (Pacific Daily News), Oreat strides have been made
in this area with the present situation being an almost daily
contact between Guam F&G Assistant Chief Bob Anderson and the
AG's office. More game violations are being accepted for pro-
secution by the Guam AG's office resulting in more prosecution.
The affidayits prepared by Guam wardens have also increased 1004
in preparation and stated facts compared to the first ones SA
Micuda observed, Guam F&G personnel are extremely proud of these
accomplishments as they should be, They still, however, hava a
ways to go,

7. Assist importers on importation of CITES products into Cuam,
The following areas of assistance are continuing;

{a) Develop and disperse of clearance procedures,

(k) Dispersal of USFWS regulations and forms,

(c) Alerting importers of requirements of foreign countries fer
. export of wildlife,

Definite programs has been made in this area as importers are

well aware of a USFWS presence on Guam and know they can obtain

answers to their questions,




ntinuing monitor of commercial outlets on Guam for ES

items being sold. Items most often encountered are marine

e L o=

turtle prnduc;§ and canned whale meat. There are few if any

g |

retail outlets on Guam who do not know that the sale of marine
turtle products are prohibited. Guam's ESA is usually relied
on as it prohibits sale of any ES species listed on the fede-
ral list. Federal enforcement in this aréa is difficult as

the USFWS must prove either an-illegal take or illegal impor-
tation in order to prosecute, Many retdilers peak little or no
english and have either none or extremely poor business records
which also create a problem with the federal ESA enforcement.
Establish and maintain a relationship with the public media
including newspapers, radio and TV.

The public media is most willing to assist in any way possible
to educate the public on Guam as to wildlife conservation ef- -
forts. Shortly after arriving on Guam, SA Micuda met with David
Wood, U.5. Attorney on Guam. Mr, Wood was most pleased to have
a representative of USFWS but stated he wanted a public educa-
tion effort under taken prior to any seizures and/or prosecu-
tions. 1In his words "don't come down like gang busters". Mr
Wood's request was adhered to.

Assist and provide expertise on prosecutions of violations of
Guam's conservation laws and federal conservation laws,

Guam Laws - At this time, there haye been only 2 apprehensions
for violations of Guam's ESA, Both invoelyved considerable time
by SA Micuda in the form of assistance in preparation of affi-
dayits foy search warrant, statement of facts, securing and
serying a search warrant and following the cases through Guams
judicial system to a successful prosecution. In one case, a
seaych warrant was obtained, This was the first search warrant
ever obtained hy Guam FEG, These prosecutions haye establish

a reliable credibility with Guam's Attorney General's office
and has resulted in a good image for Guam F§G as well as USFWS.

Federal Laws - Most yiolatjons are prosecuted in Guam courts

Pk there is a joint jurisdictinn, The reason being that all
fines go directly to Guam's conseryation fund. Recently, a
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fase involving five SUBS taking a green sea turtle was
submitted to the USA for prosecution. The result was a pre-
trial diversion with each SUB paying a $200.00 fine and put
on probation. The total fine was $1,000.00, This is the
highest fine for a turtle take on Guam te date. Federal
prosecutions are viewed by the public on Guam to be a bigger
threat than local prosecution. The results of the above case
will be viewed by the public as confirming this.

Assist whenever requested the wildlife conservation personnel
of the emerging nations of Micronesia, This has in the past
included sending copies of U.5. wildlife laws and regulations,
requesting copies of various island wildlife laws, conducting
several investigation which were LA violations and recently
assisting NMI F&G in developing a firearms policy for their
wardens, In the near future, SA Micuda will be assisting in
training several NMI wardens who will be on Guam for a one
month training session A definite impression of SA Micuda's
attending the Micronesian Chief of Police meeting held in
Palau is that specific training by various federal agencies
will he soupht after in the near future. Marine.and wildlife
enforcement will be two areas of expertise requested.

PROBLEM AREAS WHICH HAVE AND MAY CONTINUE TO INFLUENCE LE PROGRAM

ON GUAM,

1, At times, a resentment of the Guam Fish § Game wardens to the
suggestion or guidance from 5A,

2, On occasions, Guam wardens failure to obey commands given by
the chief and assistant chief of Guam Fish & Game.

3. A general negative feelings hetween Guam wardens and Guam
biologists. (local vs. caucasians).

4, At times, failure of Guam wardens to obey request or take
guidance from the Guam's attorney general office,

5, Failure of Guam wardens to take action at times when confronted
with a violation.

6, The problem of a current feud between Guam F&G and the Andersen

AFB .commander stemming from a shooting incident between Guam
wardens and poachers which occured at Andersen AFB. This has

resulted in the base commander exluding the Guam wardens £rom
the base if wardens are armed. This base commander 15 to leave
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in July of 1984,
7. Continued complaints and accusations by both Air Force and

Navy security personnel concerning Guam FEC wardens associa-
tion and in some instances Cooperation and assistance with
poachers., This same accusatian ls often made by Guam F&G
Personnel against the military. There is probably some truth
on both sides,

8., The inability of Guam F§G wardens to ascertain facts, evidence
and prepire statements. Department of Public Safety (local
police force) also has the same problems. I must say, however,
that this area is improving but additional training is required,

9. The general feeling of the local people that game violations
areé not a serious crime but instead interfering with their right
to hunt and fish.

10. The problem of getting a jury conviction on a game violation
no matter what the evidence. There has just recently been a
conviction by a jury for a game violation on Guam. This is the
first in three years that SA Micuda is aware of,

11. The problem of doing background investigation such as a simple
DL check as Guam is a small island and most evervybody is rela-
ted in one way or the other,

1Z. The feeling by parents that their children can do no wrong
and to protect them at whatever the cost. I realize this takes
place on the mainland U,S, but not to the degree found on Guam,

13, The reluctance of pecple to inform on Eame viclations as well

—— a5 other crimes because of 1 very real fear of retaliation,

14, Little or no help from Guam wardens on incidents that should
be a joint LE enforcement effort. This is particularly true
cencerning sea turtls takes, The chief of Guam PEG, Harry Kami,
believes that sea turtles In Guam waters should not have been
listed under the federal ESA until there was sutficient data
on the status of the population. Also is the matter of sub-
sistence take in the trust territories and not on Guam,

In clesing, I should like to mention that ATF had an agent on Guam
for a 2 year period at the end of which the position was closed.
As the agent left, so did his program, An important reason for
having any federal agent on Guam is s0 that the local enforcement
personnel can use his presence as an excuse to enforce their own




s alae Pnljnjcal influence and corruption will prevail. In
other words, the locals can tell their relatives when they are
caught that they can not look the other way and let them go as
"hig brother is watching”. The USA on Guam has been on Guam for
8 years and continues to stress this point. Most all federal
enforcement agencies on Guam are expanding, not closing down.

I1f we want to have an impact oh Guam and Micronesia conservation
enforcement programs, we should maintain a presence less we have
an ATF situation.
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University of Guam

MARINE LABORATORY

LOG Station, Mangilao, Guam 08013
Cable: “UnivGuam® Talex: 721 8275

June 28, 1984

Dear George: T

Many thanks for the material which arrived while I was travelling. Again,
I found a stamp series for you—new from Tonga; maybe it is another first
for you. Enjoyed locking through your turtle-stamp series. Wish there
were something similar for invertebratas, I still haven't been able to
perfect photographing stamps so that one stamp will f111 a full 35 mm
slide and ascreen for projection. I would like to do all my coral/reef

stamps to have a popular talk up my sleeve for the Coral Reef Congress
in Tahiti next Mav.

Request—in July I will be giving some lectures to teachers in the CNMI
(along with four others from here) to assist them in developing a curriculum
for a "natural histery of the Mesrizmas." T actually have most of everything
in hand. Besides some talks on geography and weather/climate, I am talking

on invertebrates and vertebrates and introduced and endangered species,y Do
you -have some reasonably good (not necessarily publishable) slides of sea
turtles which I could either borrow or have to illustrate my talks, especially
the endangéred species cne, 1'd like to hit that ome a bit harder than the
aothers, but unfortunately I'm somewhat weaker there. So, I'd also appreciate
recelving information which you might have about turtles in general (I think

) I have the Pacific material pretty well covered)--not a car load, though, If

¥
L

you have coples of the gea turtle poster, it would be good to illustrate a
teaching resource. Many thanks..,.

Aloha,

¥

L. G. Eldredge

i

publication,. The current issue lookd terrible—this won't happen again, We
stuck in having to have 1t printed locally, and since they did such a
terrible job, we are planning to go back te Japan for its usual high gquality.



MINCING FISH:
A WAY TO SAVE PROTEINS

by Ed Bartholomew, Maui Agent

The world fish catch has levelod off at
about 70 to 75 million metric fons a year
for the lest decsde: the demand for pro-
tein by a growing population |s incressing;
and LS, fisherman want to displace foe-
oign fishing fleets In U5, waters. Thaese
and other factors sre providing the impe-
tus for seafood researchers to find ways
of getting the most protein and food pro.
duction from all fish caught.

Mat &l fish caught are saved for food
production, In many fisheries, many kinds
of fish eaught are killed and theown back
imto the water, Swch underused fish may

make wp to 70 percent of the fish in the
wiarld’s oceans, sccording to seafood tech-
nologist Robart Baker of Cornall Univer-
gity. High quality protein & also lost in
filleting operations in which heads, back-
bones, and entrails are wsually wasted,

To recover fish protein now lost, food
seientists are using deboning machines to
produce minced fish meat from unders
used fish and backbones from fillating.
Dressed fish, minos hesds and entrails, are
paced befwesn a hepvy plastic belt and
migtad eylinder with thousends of small
holes. The balt and cylinder move at dif:
fermmnt spesds, which causes 8 seruhbing
aonon that separates the flesh from the
skin and bones, The flesh pases thiough
the hodes in the eylinder, but the skin and
bones cannot and are discarded & wasts

Depending on the species proocessed,
50 o 70 percent of the flesh from dressed
fish can ba recovered. The flesh has & tex-
fure simdlar to codrse-ground hamburger.
Its bone content, undar 1 percent, is less
than that of fillets,

Ganerally, sbaut 45 parcent of awhola
fish is good guality flesh, OF this, vwo

; thirds can be obtained a fillets but the

rermaining third can only be obtained as
minced mesat.

Minoed fish can be used in & varisty of
wilys, incleding &3 8 substitute for ham-
burger. Dishes such & sloppy jonahs, spa-
ghetti and. fish balls, crearmy fish bites,
swuat and sour fish balls, lasegna oceana,
chili, tacos, enchiladas, and pizza have
Deen prepared by researchers at Cornell
Liniversity.

In Hawaii, a minced aku (skipjack tuna)
product was developad end test marketed
for sbowut 8 year by Fish Farms Hawaii on
the Island of Maui. Small aku, 1 to 3
pounds, are normelly reduced 1o fish
meal &t Hawall Tuna Packers in Honolulu
anl fishermen recoive a low prica for such
figh, Minced aku would benefit con-
sumers with an inexpensive source of qual-
ity pratein and fishermen with Inoreased
prices for their catch, While many tradi-
tional consumers liked the minced aku
product, lack of monay presented Fish
Farms Hawsil from further developing
this market,

Other local seafood processors in
Hawaii such as Fresh Island Flsh on Maui
and Summer Rain Fish in Kona on the
island of Hawaii are using minced meat in
fishburgers obtained from backbones
after filleting.

Mineced fich meat can be further pro-
cessad to produce fish paste. Fish paste
originatad in 15th-century Japan and is

{Cantinued an page 2)

Fleheake being mamyfactured st Red &
White Foods, fme. in Honolulu,



gilled surimi. The first Japaness surimi
product was “chikuws,” which was mace
by wrappping surimi paste sround a bam-
boo pole and broiling it. The bamboo was
removed leaving a pipeshaped product.

Chikuwa remains & standard food item
today, along with kamaboko and satsu-
masge, Kemaboko is steamed fish paste
and satsumaage is deep friad,

Japan |eads the world in surimi produc-
tion and technology. In 1881, It produced
200,000 tons of the fish paste, In 1953,
the Japamese made a breskthrough in
processing that provided the key to using
the world's largest stock of fish, the
Alacks pollock | Theragra chalcogramma).
By 1866, the Japaness began processing

A fish deboning machine like this one owned by the University of Hawsif can mince
sy Tar wse I @ variety of proceissed seafood proouces,

pollock into the highest guality surlmi on
board factary ships on the fishing grounds
in the Guif of Alaska and the Bering Sea,

Surimid Is prepared from minced fish
thet Is washed to remove fat and bBlood,
Additives such as sugars and phosphates
are used to prevent the breakdown of pro-
teins. The product is then frazen and
stored,

Aryone who has esten fish cake
made in Hawaii in the last decade has al-
ready tasted surimi from Alsska poliock.
Hawaii's fish cake manufacturers rarely
use local fish anyrmore because of it high
st #nd processing requirements. They
now rely: on 10-kg blocks of frozen pol-
lock surlmi from Japan,
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Chikuwa, sgehan, kushiten, goboten,
char-sui ten, naruto, and kamaboko are
some of the different locally produced
treditional $urimi products available at
saafood outlets. The first Is broiled, the
next four are desp-fat fried, and the (st
twio are steamed. To make fish cake prod-
ucts from minced fish, other ingredients
such as starch, water, eggs, and seasonings
are addad,

Food scientists at Ralston Puring Com-
pany, intérested in stedying the effect of
adding soybean protein to surimi, evalu-
ated 20 brands of kamaboke and found
the following constituents (measurad in
percantages): water, 72.5; carbohydrate,
8.2, protein, 14; salt, 2.3; and fat, 05,
Both chikuwa and satsumaaga had higher
carbohydrate content bacause of more
starch, and satsurnzage had more far,
about 4 percent.

The annial retail sales of surimi prod-
ucts in local markets has stabilized at
around £3 to &4 million; as estimated by
two Honolulu manufacturers, Okuhars's
and Red and White, Inc.

Within the last few years naw surimi
products’ imported from Japen have begun
to appear in local and malnland seafood
outlets, According 1o Seafood Business
Repart, these imports into the LS. have
soared from 3 milllon pounds in 1980 1w
an expected 28 million pounds in 1983,

Why the sudden increase in surmi im-
ports into the US.? & numbar of factors
can ba pointed fo,

Oine is that younger Japaness now seam
to prafer & fast food hamburger to a fish
dinner, In the past, surimi products ac-
counted for half the sesfood esten by
Japanese. This dietary shift and increased
fishing restrictions in LS. waters — partly
because of the priority developmant of &
L5, surlmi industry by the Mational
Marine Fisheries Service — have forced
Japanese producers to develop new prod-
ucts and o expand oversass markets,

Their most successful new product i
imitation crab meat, called kanibo, Vari-
ous types of kanibo are being marketed,
sarm containing real crab meat, some fla-
vored with crab extracts or chemical fla-
vorlngs, Such  product breakthroughs,
coupled with the decline of American craly
harvests {186 million pounds of king crab
in 1880, only 20 million pounds in 1583}
anmest remendous opportunities for the
arsatz: surimi shellfish In the years ahead,

The minced fish meat revolution could
e Just beginning. O



Dedicated Students Earn and Learn
As Sea Grant Writers

Stirdent weiter Susan Pirsch lstens a5 Dr. Richard Sillcox of the Pacific Teunami Warning Center explaing a point,

by Drasmond Twigg-Smith

[Editors note: The suthor iz himsalf a
studtaret writer. ]

Srudent writers with the Unlversity of
Hawaii Sep Grant Extension Service find
themselves learning much more than they
witild in most ather student jobs. Their
writing assignments encompess & broad
range of marine-related topics fram cook-
ing seafood to underwater volcanoss to
commarcial fiching,

“Wa can glve the stwdents a realdife
experience,” said Rick Klemm, Extension
Service commumdcator, “I1t & real and hard
work = mot the kind of work for a stu-
dent wiho just wants a peychack,”

The writers can tallor work schedubes
to meet their needs, he =aid, and have a
certain amount of freedom in selecting
stories to cover. Most students articles
appear In the Extergion Service’s newslet-
ter Makai. Students are able to sometimas
usa thelr articles to fulfill class assign-
manis and sometimas other publications
prine them, too, Klemm said.

To convey scientific and other marine-
related infarmation to lay readers requires
the student writer to grasp and beam @
subject thorowghly, sort of becoming
an expert on a particular topic for at
least the time it takes to write sbout it,
Elamm said.

Susan Pirach, a journallsm mejar, who
has besn with the Extension Service since
fall of 1881, said the job has comple-
mented her studies well,

Besides giving her a free sducation
about the ccean, it forced me io look
objectively at my writing. Most journalism
students don't get a8 chance to work on
one publication like Makal and get o
know It," Pirech sakd,

Holly Padowe, another student writer,
has coordinated, written, and produosd
“Hea Tidings,” a wekly 60-second radio
featuratie on merine topbcs, which has
been aired on commercial radio stations
in Hawaii since last sumimer,

Both Pirsch amd Padove were hired
under the work-study program, in which
the federal gowermment peys for BO par-
cent of their salaries. “Workstudy allows
university departments and organizations
fike ours to hire studants that they
wolkd not otherwise be able to fund,”
Klarmm said.

“| think owr swdent writers would
agres that their work i mutually benefi-
cial, 'We get their talemt and time for
impaortant work to be done, and thiy get
important expariences by which they can
evaluate their interest in and talent for
scignce  and  other types of writing,”
Klamm said. OJ

TUNA
CONFERENCE

SET FOR
HILO

Thir Big Island Tuna Conferance
is schaduled for May 15 and 16 a1
the Naniloa Surf Hotel in Hilo on
the island of Hawail, The confer-
once i being sponaored by the
County of Hawaii Department of
Rasagrch and Davelopment, Uni-
versity of Hawaii Sea Grant Exton-
sion Service, Bhg lstand Aguaculture
Devnelopment Committes, and Coun-
ty of Hawali Cooperative Extension
Sarvica, E

The event will include & trade
show end many sesslons related 1o
tuna research, industry concerns,
and current |lagislation affecting the

“tuna fishery,

For more information, call or
write Extenslon  Agent Howard
Takata at the Sea Grant Extansion
Sarvice, B75 Komohana 5t., Hilg,
HI 86720, (808) 950-2165, [J




by Rick Elamm

“Fisharkids. | raslly like that," said
Barry Smith, referring to the name 3 news:
paper reporter used in a story to describe
bovs and girls who gradusted from fish-
wries workshops on the island of Guam.
The workshops ware the realization of an
idea Smith has had for several yaars,

Smith, an extension sgent with the
Uiniversity of Hawaii/University of Guam
Sea Grant Program, fas long believed that
one of the essential keys to successful
fisharles development in Guam is to begin
training yvoung people. So, last vear Smith
submittéd a proposal for such training
that recaived funding from Sea Grant and
4-H, With additional Iocal support, Smith
and the 4-H leaders weare abile to offer twa
d-week sessions of the Summer Youth
Fisheries Waorkshop last summes, One ses-
slon was held in urban north Guam and
thie other in rural south Guam,

While what contribution the youth in
the workshops may evermusily make to
the futura fisherles davelopment in Guam
will not be known for a long time, Smith
and the other lesders do know that more
then, forty young people have acquired
skills in traditional and modern fishing
methods and, just as importantly, a keen
understanding and respect for marine and
fishery ecology.

“Regarding solving the problem of dy-
namiting fish, where best to start than
with kids? You'rd not likely going to
change the adult: who are slready doing
it; they're going to continue dynamiting.
That poes, too, for chloroxing and any
other llkegal ways of fishing,” Smith said.
“S0 where batter to start getting a group
of fishermen who have a grasp of marine
scology and conservation than with kidsv*

A typical workshop day for the youth,
mostly aged from 12 to 168 vears, consis:

Jotn Crus, Jr. shows off 3 meal-sized
fish he speared (ingst). Pascval Flores
demorstrates the cast met throwdng tech-
nigue he fearned during the workshop,

—Gusm Tribune photo

ted of 2 to 4 howrs of morning clasroom
activities followed in the afternoon by
hands-on activities at field sites. The yvouth
geinad such skills as lure tying, spin casi-
Ing, cast net fishing, spearfishing, and sea-
food handling and preparation,

Smith attributes much of the progrem’s
sucoess to the generous support which
came from the Guam community, “Wa
hed old fishermen come in and ghare their
knowledge with the kids. We had young
fishermen come in. We also had many ex-
perts such 85 in archaeology, social his-
tory, and fisherles biclogy come In from
the University of Guam and various agen-
cies,” he explained,

Two major thames that the lesdars sm-
phasized continually durlng the work-
shogs wure safety and cooperation, Smith

Like son, ke father, Ar g workshop-
gnding parents’ pionic, & son teaches hifs
father how fo use & cast net,

—Guam Tribune photo

said ha wanted the youth o wnderstand
from the start that survival ckills related
ko fishing are as importsnt, I not more sa,
than fighing skills themselves. The need
for cooperation among flshermen was
demaonsirated in tha workshop by using
the buddy system,

*| think tha message on these ideas got
through to the kids becavse we only had
ona ‘baradknuockied” incldent during both
workshops,” Smith said, A few days later,
he noted, the two combatents requested



to be buddies during an outing.

The youth were encouraged to sall the
fish they caught during the workshops,
And, they learned that atter the work-
shops fish could be caught and sold to
pay for personal expenses,

“The kids caught a lot of fish, sspe-
glally the kids in the second workshop,™
Smith said. “There ware two kids wha
spearad enough fish in one afternoon to
récover thoir workshop registration fees,
They sobd the fish for 547"

In the time since the workshops were
held, Smith finds that many of the youth
are still Fishing, Parents are being suppor-
tive, too, by buying fishing pear for the
young fishers. Interestingly, almost all of
the Youth came from nonfishing families
whao typically ate litthe or no seafood.

"Mow some entire famllies are getting
Im on the aot,” Smith said. “"For examiphs,
ona boy whoss dad would take him snor-
keling wouldn't, before the workshop, let
his son go beyvond the reef. Now, they
both go out fishing bevond the resf —
and the boy is still outfishing his father.
He learned that much in the workshop,'”

In another case, & boy is teaching his
father how to fish. The father bought the
son @ cast net on the condition that he

For some of these “Fisherkids,” the Summer Yourh Fleherfes Work-
shop may be the start of careers in commercial fighing,

—Guam Tribung phota

teach the father how to fish with it Now
two pedple know how to fish with the
cast net, Smith prowdly palnts aut,

Regardbess of their levels of experience
upon entering the workshops, all the
yvoung people gained in self-confidence,
gmith said, At first the youth wera raluc-
tant, for sxample, to swim out beyond
the reef, always making sure an instructor
wis close at hand. But, by the end of the
wirkshops, the ingtructors “literally had
o run® to keep up with their learners.

Fishing responsibly was another thems
runmning through the workshops.

"We cartainly frowned wpon spearing
aguarium-type fishes such & butterfly
fishes and gobies,” Smith zaid. “We told
the kids 1o only go after food fish such as
surgean fishes and goat fishes and not o
spear any too small to eat. No matter
what kind of fish was involved we told
thim not to spaar or catch any if they
weren't godng to sat or sell the fish . ., . By
the end of the workshops, the kids weare
really homing In on food fish species.”

One of the most important aspects of
the workshops, Bmith believes, was ex:
posing the youth to traditional Chamorre
fighing skills, Chamorro women, for exam:
ple, tawght their young learnars how o

wiave their own guaguss fereels) from
palm fronds. Learmimg theis skill will sava
maney for the youthful fighermen and
they can sell guaguas for 53 to 54 1o local

fisharmen.,

The youth also learned 10 Use the gad
instead of seines, A gadi s made from the
central ribs of palm fronds. Strung out in
a “corraldike” form, a gedi iz used 1o
drive fish into ghll nets,

Teaching traditional Chemorro fishing
mathods to the vouth |5 Important for
cultural preservation and, said Smith, 1o
show alder Chamorros that vaung people
truly do want to learn the “olfd ways.”

“From my own' perspective,  hayving
married into a Chamorro family, | ahways
hear the elders say that young people are
not interested in the old ways, That's just
not true,”’ Smith said. "Given the oppor-
tunity, kids are just a3 interested in the
«ald ways % anvbody eksa is. But often-
timas, in my opinbon, the old people
don't give the children the opportunity.”

He cited the example of ane Chamorro
boy who said he hed anrolled in the waork-
shop simply becsuse he was interested in
fishing. The resl reason, as it later turned
out, was that the boy was ashamad to ask
his grandfather to teach him how, This iz
en aspect of cultural behavior in Chamarro
society,

“In Charmorro culture, if you want 1o
ledrn to fish, you po watch youwr elders,
following them everywhere a3 they fish,
After a time the elders invite you to try,
say, to throw a cast net, You do it wrang
and they shout at you, end the cycle ra-
pests until you become proficient at
throwing the net,"” Smith said. "“Well, the
boy didn't want to go through this, so he
found the workshop to be the answer to
his problem, He was able 1o learn how 1o
fish and return home to show his grand-
fathar how well b could fish.**

Besides prassrving cultural fraditions,
Smith added that traditional fishing meth-
ofs work wall and in soma situations
work battar them modern ones.

Why the youth enrolied in the Summer
Youth Fisheries Workshops instesd of a
typical summer recregtional program var-
ied from one individual to another, Clear-
by, Smith said, mamy were enrolled becauss
the parénts wanted a convenient babysit
timg service, Other parents wanted their
children to have a chance to po to the
baach.

For whatever reagon the youth partici-
pated in tha workshops, what the parents
got back after 4 weeks wara fisher-
kids. What Guam may have potten back
are some future first-rate, consarvation-
mindad commercial fishermen, CJ



Dedicated Students Earn and Learn
As Sea Grant Writers

Stucent writer Susan Pirsch listens sz Dr, Richard Sillcox of the Pacific Teunami Warning Center expiains o point,

by Dasmond Twigs-Smith

[Editor'’s note:. The author k& hrself a
Sfuicfennt writer, |

Student writers with the University of
Hawail Sea Grant Extension Service find
themselves learning much mare than they
would in most other student jobs. Their
writing assipnmants encompass a broad
range of marine-related topics from cook-
ing seafood to undersater volcenoes to
commearcial fishing.

“Wa can give the students a realdife
axperience,” said Rick Klamm, Extansion
Servica communicator, "It is read and hard
work = not tha kind of work for a stu-
dent who just wanis a paycheck,””

The writers can taillor work schadules
to meet their neads, he said, amd have a
cartain amount of freedom in selecting
stories to cover. Most students articles
appear in the Extension Service's mawslat-
ter Makai. Students are able 10 sometimes
uze their articles to fulfill class assign-
ments and sometimes ather publications
print them, too, Klemm said,

To conmvay scientific and ather marine-
related information to lay readars requires
the student writer to grasp and learn a
subject thoroughly, sort of becoming
an expert onm 3 particular topic for at
least the time it takes to write sebout i,
Elamm said.

Susan Pirsch, a journalism mejor, who
hes bean with the Extension Samice since
fall of 1981, said the job has comple-
miented her studies well,

Besides giving her a free education
about the ocean, "It forced ma to look
objectivaly at my writing, Most journalism
gtudents don't get a chanece to work on
ane publication like Makai end get to
know it,”" Pirsch said.

Holly Padowve, another student writer,
has coordinated, writtan, and produced
“Eea Tidings,'" & weekly B0-=second radio
featurstte on marine topics, which has
baen aired on commercial radio stations
in Hawaii since last summer.

Both Pirsch and Padove were hired
under the work-study program, in which
the federal government pays for B0 per-
cant of their salaries, “Work -study. allows
univarsity departments and organizations
like ours to hire shedents that they
would not otherwise be able o fund,"
Klemm said,

"I think our student writers would
agree that thelr work is muteally berefi-
cial. We get their telent end time for
impartant work to be done, and they get
important experiences by which they can
evaluate their interest in and telent for
sclance and other types of writing,"”
Klemm said. CJ

TUNA
CONFERENCE
SET FOR
HILO

Tha Big lsland Tune Conferance
is scheduled for May 15 and 16 at
the Maniloa Surf Hotel In Hilo an
the lsland of Hawaii. The confar-
ence s being sponsored by the
County of Hawaii Departmant of
Research and Development, Linj
versity of Hawaii Sea Grant Exten-
sion Service, Big Fsland Aguaculture
Development Committae, and Coun-
1y of Hawaii Cooperative Extension
Service.

The ewvent will includa a trade
show and many semions related to
tuna reseprch, industry concems;
and current legislation affecting the
tuna fishery,

For more information, call o
write Extension Agent Howard
Takata at the Sea Grant Extension
Sarvice, BI5 Komohana 5t., Hilg,
H| 86720, {808} 96821565, [J




MARINE
MISCELLANY

WAIKIKI AQUARIUM
SUMMER ACTIVITIES BROCHURE

Brochures describing the Walkikl Aguarium®s Summer 1984
educational activities for adults, children, and families are now
available; Beginning in June, mini-adventures |lke reef walks,
coastling hikes, seafood demonstrations, and a Hawaiian fishing
workshop are schedubed—as well as courses for adults on coral
ragfs, Oehu's soastal ecology, |ife on Hawailan reefs, and biol-
ogy of Hawaiian fish,

Espacially for children, there are the popular week-long Sea-
shore Life for Children classes and a new program, Arts and
Selences for Kids [ASK). Other summer activities include even-
ing natural history lectures and study tours.

For a brochure snd maore information, call or write the
Waikiki Aguarium Education Section, 2777 Kalakaus Awe.,
Honolulu, HE 86816, (208} 9234735,

SOLAR POND DESIGN FINISHED

“Sets, Inc., a Hawail firm under a contract with the Depart-
ment of Plenning smd Ecomomic Development (DFED), has
completed a design for an alternate energy resource. that uses
a salt-gradient pond to collect sunlight and store heat, If a high
salt concentration s maintained near the bottom of & solar
pond, this water becomes denser than the low-salinity water
near the surface. The difference in density prevents the usuwal
eonvection currents that would bring warm water to the surface,
The bottomn layer can become very hot, as much as 200°F or
mose,

In its report, “An Engineering Deslgn for Salar Pond OTEC
[SPOTEC] Power Plants at Keahole Point," Sets presents savaral
design options for 8 64 or 1.2-ecra with the Matural Energy
Laboratory of Hawail 8t Keahole Point on the island of Hawaii
in mind a5 a prospectiva construction sita,

The tachnical report Is available for reference at the DPED
Information (Hfice Library, 250 5. King 5t., Tth Floor, Hono-
fubu, HE

U.S. FOURTH IN WORLD FISHING

The LS, was the fourth Inading harvester of sesfood behind
Japen, Russia, end China, sccording to the 1982 "Fisherias Sta
tistics of the inited States,”” That year, the LL5. landed 3.767
million metric tons of seafood. The top five states |n landings
were Lowlelana, Alaska, California, Virginia, and Mississippi,
respectively. L
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