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Introduction

In 1988 the Western Pacific Regional Fishery Hanagement Council (WPRFHMC)
determined that a liaited entry prograa containing a system of preferential
access rights reserved for native fishermen of Guaa would be permitted under the -
Magnuson Fishery Conservation and Management Act of 1976 (MFCHMA), as aaended
{WPRFMC 1988:1): The Magnuson Act requirea that there be an historical basis to
support any systea of preferential access rights. ln order to meet the relevant
criteria of the MFCHA, the Council coptracted with Micronesiap Arcnaeological
Research Services {MARS) to focus on two taszks: {1) to collect, catalog, and
authenticate evidence which could provide a basis for giving preferential
treatment or privileged status to [ishermen who are descendants of the original
inhabitants of Guam and (2) to explore the advantages and disadvantages of
liaited eniry cosparsd to more traditional @anagement measures.

The amajor emphasis of the project has been om task 1, the accumulation and
evaluation of existing evidence {archaeological, ethnological, historical) for
preferential fishing rights for indigenous peoples of Guam. In spite of
Johannes' (1988:10) judgment that in the Marianas "any form of limited entry for
" the purpose of fisheries management would have to be formulated without :
reference to local tradition," we were able to find local traditions regarding S
the pelagic and bottomfish fisheries of Guam. Evidence was sought regarding the r
affshore and deep sea species listed in Appendix A. These species include
certain snappers, groupers, tunas, mahimahi, billfishes, jacks, sharks,
crustaceans, and precious corals. In reality, there is no deep sea crustacean or
deep sea precious coral fishery in the federal waters of Guaa; therefore our
work focused on the pelagic and bottomfish species within the EEZ {Exclusive
Economic Zone), a band of ocean between 3 and 200 miles around Guas.

In pursuing task 1, four general areas of evidence were taken into
consideration, to establish that

1) there was and is a set of historical fishing practices for the species
identified in Appendix A in the afeas now encompassed by.federal waters in Guaams;

2) there was and is a dependence by native people of Guam (or atrleast a’
significantly identifiable portion thereof) on the fish, cruataceans, and
precious corals identified in Appendix A;

3} at ' least some dimension of the indigenous culture of Guam has -in the past
reflected and still reflecta cultural, social, and religious values, traditions,
-and practices derived or based upon the fisheries for the species listed in

. Appendix A; and T ' '

4) there is present participgtion by native fishermen in Guaa (together with
non-native fishermen) in the fisheries of the species listed in Appendix A in
the aforesaid areas. )

For evidence areas 1-3, archival sources and archaeological reports in the
libraries of the Univ. of Guaa, the Nieves Flores Memorial Library, Guaa, the
Hawaii State Library, the National Marine Fisheries Service, and the B.P. Bishop
- Museum were consulted. The private libraries of several persons also provided
additional sources. These sources were reviewed for relevant content, and an
annotated bibliography was produced. There were no discontinuities in the

1



historical documentation of offshore fisheries use; all historical periods Were
covered by the sources consulted. In addition to archival sources, aged
knowledgeable persons were consulted with respect to evidence area 3, and
interviews with active {ishereen were conducted regarding evidence area 4,

In pursuing the second set of tasks, liamited entry was defined as a
management. tool for reducing total fishing effort inm a fishery by restricting
the nuaber of fishermen {or fishing vessels) which participate in the {ishery,
The attitudes of fishermen and fisheries Banagesent professionals tovward the
effectiveness and desirability of limited entry for the off-shore resource
species were solicited through individual and group interviews with fisherzen
and f{isheries nanagement officials in Guaam. An evaluative report om limited
entry as 2 management option has been prepared by a profesgional fisheries
biologist with expertise in the Marianas.

The organization of the report is as follows. First there is a brief
overview of the prehistory and history of Guam, which after 1898 follows a
different trajectory from the rest of the islands in the Mariana archipelago
@ainly due to a difference in colonial adainistration. Next, the facts gathered
for the four evidence areas are presenied, with interpretive and evaluative

"comments. At .the end of this section we provide brief Summary answers- to. the
questions posed in-each evidence area, Following the presentation of evidence in
the four evidence areas and concluding remarks is the evaluative report on the
use of limited entry to manage Guam’'s fisheries. Appendices A and B and an

- annotated bibliecgraphy conclude the report. :

Geographic Background

The prehistoric and historic fishing practices of the indigenous peoples of
Guam are more easily coamprehended when their geographic circumstances are
considered. The islands of the Mariana archipelago are located between 13 and 20
degrees north latitude just west of the Marianas Trench, which amarks the active
subduction zone between the Philippine and Pacific tectonic plates. The islands
are distributed along two north-south trending arcs (Figure 1). A third
similarly trending submerged mountain chain, indicated only by reefs and banks,
occurs 150-200 miles to the west of the two island arcs.

The northern arc of islands is made up of steeply sloping islands of recent
volcanic origin (at leaast four contain active volcances) while those of the
southern arc are' predominantly large raised platforms of coralline limestone on
'much-olderfvo;canic-baseﬁ, probgﬁly dating'to the late Eocene (Tracey et al.
1964; Cloud:-et al. 1956), Prevailing winds are northeasterly, becoming variable -
during the summer months froam the influence of the Asian monsoon. Thus waters on
the eastern side of the archipelago tend to be rough except from about July
through September. Waters in the lee of the larger islands tend to be .calmer

throughout the year,

The smaller northern arc islands have pockets of nitrogen-rich 80il, and

- under favorable rainfall conditions can produce buaper crops of cultigens. The
larger southern arc islands offer conaiderably more extensive areas.of arable
land as well as limestone foreats containing lusber and other resources not
found in the volcanic islands to the north. It is this contrast in agricultural
potential which may have determined that prehistoric human populations were more
nuaerous in the south, in spite of relatively rich fishing grounds in the north.

2
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- Air temperatures rarely exceed 90 degrees F. nor drop below 70 degrees F.,
‘while annual rainfall decreases northward, froam approximately 100 inches in Guag
to about 70 inches at the extreme northern end of the Mariasnas chain. Tropical
storms and typhoons are not uncoamon, bringing a significant proportion of the
annual rainfall. Since there is auch variability in the fregquency and occcurrence
of storms, there is much variation in annual rainfall from year to year. These

upcertainties and 4 sometimes pronounced #inter-gpring dry sesszon combine to
make human exiatence on these iglands, particularly with a pre-industrial {non-
metal and non-fossil fuel based) technology, not 23 "easy" as {irst might be
thought, in spite of the Marianas’ tropical sestting.

Guam is the largzést and southernzost island in the Marians archipelago
{(Figure 2). The topography and vegatation have been described im detail by
Tracey ot al. {1984}, For %he purpose here we can note that the southern half of
the island consists of volcanic and limestone formations that form mountains,
valleys, and rolling uplands, and that the northern half of Guam is a raised
coralline plateau consiating gainly of Marianas Limestone. Various lisestone
forest communities once covered auch of northern Guam while vegetation in the
south included riparian forest, grasslands and Pandanus-grass parklands on
volcanic hilltops and slopes and areas of limestone forest on the limestone-
capped mountains on the western side of the island.

As in Saipan and Tinian, the beaches and reefs of Guam are bordered by
fringing reef or erosional bench platforms of various widths and origins.
Offshore barrier reefs with shallow lagoons have developed on the west and south
coasts. In contrast, the islands of the northern arc have no extensive fringing
ree{ platforms; usually the coamplex shorelines of these volcanic peaks drop
steeply into the sea (for exaaple, see Corwin et al. 1957), and any flat beaches
are composed of volcanic sands or houlders. Numerous species of reef and
bottomfish live in the northern island waters.

In addition to the fringing reefs associated with the larger islands and
the ‘coral communities forming on the steeper submerged slopes of the northern

" . islands, offshore sea mounts and banks occur in the Marianas region. Some of

these are several miles from the major islands, such as those lying in an arc
150-200 miles to the west (Figure 2). There are also closer isolated aress of
partially submerged reefs, such as those between Guam and Saipan. These reefs
attract a wide range of bottomfish. Another source of pelagic and bhottomfish
within the ocean are the floating logs which tend to attract an aggregation of
fish.

The above geographic facts illuminate the picture of the kinds of
indigenous fishing possible in Guaa under pre-European Oceanic technologies
(i.e., lacking iron and foasil fuelsa). Pursuit of reef fish inside lagoons and
Just outside fringing reefs would be possible using weirs, traps, spears, nets,
and hook and line from paddling cances. Fishing in the deeper waters at some
distance beyond wide fringing reefs, for instance at relatively remote gea
mounts and for trolling, would require the use of sailing canoes and various
hook and line techniques. While seasonal and gtora perturbations affect reef
fish abundance and variety, the variety of techniques which can be practiced in
inshore settings assure that some catch ia =more likely than no catch.
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Teaporal and spatial patterns of pelagic and bottoafish occurrence would
have played a role in determining when and with what technical devices these
fish were exploited. For exasple, mahimahi begin to run in the southern Marianags
in November and December (Amesbury et al. 1986:86) when the sea is not
necessarily calm. Also, even though the tradewinds abate during the early summer
when these fish may still be taken, sumsmer is alsc the season when tropical
storms are most likely. Given the need to minimige the danger and difficulties
of ocean fishing under these conditionsg, Marianss fishermen @ay have had to miss -
part of the run, or only fish in the lee sides of the islands at this time.
Also, given the fact that pelagic and bottomfizh are very unevenly distributed
within the vast ocean, intimalts geographic knowladge of the location of ses
mounts and reefls and fish migration routes as well as knowledge of the likely
eccurrence and patierns of movement of floating logs with associated fish would
have been essential. In sum, sound biological and geographical knowledge based
on familiarity with the region, and proven techniques and equipment which
miniaized the inherent danger to the fisherman while also saximizing the
predictability of fish location probably characterized successful Marianas
offzshore fishing in prehistoric times,

When we consider the alternative, inshcre fishing in lagoons and in other
coastal settings, which can be practiced with less danger, fewer sesasonal
constraints, and more predictability, it becomes interesting to explain the
development of indigenous offshore fishing practices. However, such a question
is beyond the scope of this report and related discussion will be limited to
relevant portions.

Prehiatoric and Historic Overview

Prehistoric human settlement in the Marianas began some three thousand ]
years ago (see Athens 1986; Bonhomme and Craib 1987 for recent assessments of
earily dates in the Marianas). As elsewhere in the archipelago, the .
archaeological evidence for 2nd millennium B.€. human occupation of Guam is
equivocal although such claims have been made with respect to the Tarague site
(Kurashina and Clayshulte 1981). The earliest reliable dates froam Guaa appear
to be from a site in the Fonte River drainage on the island’'s west coast. Cordy
and Allen (1986:193) report uncalibrated shell dates of 430 i+ 80 B.C. and 530 #
100 B.C. obtained from this site. The Trigo site, located on the east coast of
Guaam south of Ylig Bay but about which other information is lacking, is also
early, dating to 360 B.C. (Shutler 1978:223, cited in Athens 1986:14).

The earliest archaeological deposits in the Marianas have been referred to
the Pre-latte Period or Phase (Spoehr 1957). They have been found only in sandy
coastal settings and are usually buried beneath later prehistoric occupation
layers. Pre-latte deposits are often small in areal extent at sitea where they
have been found, in comparison with the areally more extensive, more abundant,
and better known sites of the Latte Phase (Spoehr 1957). According to Spoehr
(1957), the Pre-latte Phase ended and the Latte Phase began about A.D. 8040,
apparently continuing until the major cultural disruptions of the 17th Century.

Two often-noted differences in the technologies of the Pre-latte and Latte
Phages are the dominance of Marianas Plain Ware in the ceramic assemblages and
the presence of latte stones (thought to have served as building posts) in the
latter phase. The Pre-latte Phase is characterized by a dominance of Marianas
Red Ware and the absence of latte stones. Other differences between the two

6




occupational phases could be listed but the most important for the purpose here
is the relative rarity of pelagic figh remains in Pre-latte deposits and their
somewhat more common occurrence in coastal Latte Phase deposits along with the
technological means of obtaining these gpecies. The specific evidence for this
generality will be copsidered later in the report. ' .

In fact a very linited amount of information bearing on the question of
prehistoric offshore fishing is presented in available reports of excavations in
Pre-latte and Latte Phase sites in the Marisnas. It should be noted, however,
that throughout the prehistoric pericd of some three thousand years, the econoay
of these islands developed in the absence of commercial activities; that is, iz
wag coapletsly subsistence-oriented., Thus the archazological remains of the
prehigtoric Mariana Islands adaptive systea reflect human eculturasl Fesponaes to
a very different sel of constraints and opportunities than are operative today
and have operated since a wage economy became prevalent on Cuaa. Further, the .
teginning of the end of this non-comemercial cultural systea can be attributed to
Spanish colonization of the Marianas im the. late 1600s and lasting until just
before the turn of the 20th Century, when the United States took over Guazm and
Germany the islands of the CHMI. B

European contact with the islands of the CNMI began with the explorer-
adventurers such as Magellan, Legaspi, Loaisa, van Noort, van Spilbergen, and
Dampier (extensive references to the original voyages and to secondary sources
on these and other early expeditions can be found in Lessa 1975 and Hezel 1983).
By 1565 Legazpi had formally claimed the Marianas for Spain but it was not until
late in the following century that a colony wWas eatablished in the islands at
Guam. During the middle to late 17th Century, Spanish Catholic lay and -
professional religious arrived in modest numbers, bent on _converting the
indigenous population to their form of Christianity. By 1668 Spanish military
forces had been sent to protect the colony and its religious folk (see, for
example, Corte 1875; Thompson 1945; Carano and Sanchez 1964).

One of the most far-reaching effects of Eﬁrobean coionizaﬁion'of the -

Mariana archipelago was a disaatrous decline in the nuaber of native Chamorros,

from an estimated 40,000 persons in the late 17th Century to approximately. 1,500
persons a hundred years later (Underwood 1973:Tables 1, 2). A significant part
of the decline was froa Spanish military attacks on native villages in Guaa,
Rota, Tinian, and Saipan, as well as "round-ups" of the residents of "Gani," the
-ancient name for the small volcanic islands to the north of Saipan (Freycinet
1829:230; Hezel 1986:13). Along with Guam’s indigenes, the residents of Gadni
were forced to setftle in a few parish villages on Guam. These harsh seasures
were accompanied by immediate flight from the European attacks and by several
‘battles of resistance which however ultimately failed. By the turn of the 18th
Century =ost of the survivors had been removed to Guam except the few who had
escaped capture in Rota, a few more living in a Bissionary outpost in Sdipan

(finally closed in 1730), and probably some holdouts in the far northern islands .

(Hezel 1986:34, 31).

These tumultuous events seriously disturbed the native land tenure,
farming, and fishing systems which had evolved over the millennia to suit the
individual island habitats and social conditiona. The Spanish "reduction” of the
Marianas peoples (a policy whereby the indigenes were "reduced" to a few . .
population clusters centered on a parish church in order that they might be more
effectively instructed in the Catholic faith) caused severe economic hardship




that was to last for many years, Contributing in a synergistic fashion to the
demise of the native population were several epidemics of newly-introduced
diseases such a2 meaales and influenza. The native Chamorros had no resistance,
like their counterparts elsewhere in the Pacific and in California when
confronted by theze European scourges {(Underwood 1973:16-18),

Once the defeated Chamorros had been forcibly concentrated on Guaa, the
Spanish continued te destroy their ocean=going canoes (see, for exaample, Garcia
1985:165, 272, 285, 303) known Yo thz Europeans as "flying pros" or "prau.” This
wag critical from the perspective of this report because ocean-going canpes were
a major component of offshore fishing technology (see Figure 3). These actions
apparently put an end %o any Tishing that was dependent upon swift aoveaent ovaer
the ocean, or travel o distant banks, They also effectively stopped regular
inter-island travel, although perhaps not suppressing it coapletely {see the
" discussion below of F. Gareia’s {1985] history of Cuam). Some large sailing
cances apperently still existed for Crozet {1783:204-211) to cbserve in 1772
{however, see Haddon and Hornell [1975:417)] who believe Crozet's published
description {1783} was cribbed frosm Dampier’s cobservations of 1886 [Dampier
1906, Vol. 1:308-311] -~ including repeating Dampier's error of saying the
outrigger and curved side of the hull were on the lee side). Whether the loss of
so many sailing canoes during the early Spanish colonial era had put an end by
Crozet's time to fishing from cances as well as to regular inter-island canoce
travel by the Chamorroe is not known. It can be surmised, however, that with the
systematic destruction of both ocean-going canoes and of the large gen's houses
in and near which they had been maintained on shore, previous patterns of access
to and use of the .open ocean were significantly different by the 18th Century.

- ‘During the late 18th and ensuing 19th centuries, the native Marianas
population recovered by fits and starts, coping with epidemics, typhoons,
earthquakes, and food shortages (Underwood -1973). By the beginning of the 19th
Century, European scientific exploratory voyages, for example, by Freycinet
(1819), Dumont d’Urville (1828, 1835), Duperry (1826), Kotzebue (1821), and
Lutke (1833), were undertaken in the Pacific and often included stops in the
Marianas. The published journals, reports, and atlases resulting from these
trips provide many ethnographic details of island life.

i -~ As we have suggested, indigenous lifeways in the Marianas had changed by
the time the European ‘scientific observers arrived to record thea. In addition
radical settlement pdttern changea,frog small and relatively dispersed.

- settlements to larger more permanent aggregations, demographic decline and slow
-recovery, racial :admixture from imamigrants from the Philippines and elsewhere,
European and American plant and animal introducticns altered the "effective

- environment". (those parts of the envircrament which directly impinge on the

. lifeways of the group) of the native Marianas peoples. Corn was promoted as a
staple crop, along with the Mexican-style metate or grinding stone for
processing the grain into tortillas. Rice was also grown extensively, utilizing
rainfed uplands and the lowland marshes which had once probably supported the
aroids Colocasia and Cyrtosperma. Philippine~style technology was imported f{or
processing the large amounts of rice grown. Cattle were brought in and grazed
freely in Tinian and Saipan and in parts of Guaa, and Sambar deer from the
Philippines roamed thé larger Mariana islands (Eldredge 1988:135), These large.
mammals as well as domestic piga, also introdiced by the Spanish and many of
which eventually became feral, may have adversely affected gardens and other
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. unprotected resource~gathering areas, which in any case may have suffered
neglect due to the eamphasis on non-native staple crops.

More to the point, domestic and wild animals became a relisble land-based
protein supply that had not been available prehistorically nor were they as
difficult nor as dangerous to procure as pelagic fish. Thus even if sea-going
craft were available, a probable shift away from the use of pelagic resources in
light of aocre =azily asccessible introduced land animals can be anticipated for
Guaa in the Spanish colonial era,

The Be-Zmiry of the Caroliniang

During the early 19th Century, people from the capntral Carolines, in what
are now Yap and Truk 3tates of: the Federated States of Micronesia {see Figure
'4), were encouraged by the Spaaish govErnident to settle in Saipan, Tinian, and
Rota az well as in Guam (Underwood 1973:22-24, 29-30; Hezel 1983:106). These
people came to the Marianas with a well-developed sea-faring tradition. At the
time they were invited into the Marianas, they claimed to have been making
regular trading voyages from the Carolines prior to the coming of the white men,
prudently ceasing such trips after "having been witnesses themselves of their

"+ cruelty" (Rotzebue [1821], quoted in Hezel {1983:103]). Once assured of their

safety in the Marianas, the Carolinians maintained small settlements in the
larger islands and were employed by the Spanish to carry messages throughout the
archipelago, as well as conveying fara products such as jerked beef to Guas
(Hezel 1983:105, 107). Figure 5 ‘depicts some Carolinian sailing canoes off
Tinian during this period. '

Regarding the use of sea-going canoes in the latter part of the Spanish era
in the Marianas, Fritz states that in 1880 the Spanish prohibited the ) :
Carolinians from sailing among the Mariana Islands after some canoces had been

- wrecked at sea (Fritz 1986:24)., Perhaps by this time the Spanish colonials in
Guam no longer needed their unique transport services, In any case, this late
19th Century prohibition appears to'lank‘the end of regular travel by sea-going
cances within the Marianas by Carolinians. However, they continued to live in

' .small enclaves in these islands and to sail in their own canoces to and from the
central Carolines. Unlike the unfortunate Chamorros, the Carolinians were able
to retain their ocean-going sailing tradition while in Guam until their ouster
‘'by the Americans early in the 20th Century and in their home islands well into
the 20th Century (Alkire 1965, 1978; Gladwin 1970; Lewis 1978; Thomas 1987).

_ The 20th Century .

Guam waa acquired'in'IBQB ag a spoil of the Spanish-American war, and a
year later the German eampire acquired the other Mariana Islands to the north by
"purchase froam war-weakened 3pain. Shortly thereafter an account of the history
and a general ethnography of ‘the Mariana archipelago was coapiled by the Saipen
District Captain Georg Fritz (trans. 1986). Documents specifically applying to
Guam and its resources began to appear under the auaspiceas of the American
adeinistration, such as yearly governor’s reports (naval from 1899-1949;
appointed civilian from 1949-1970; elected from 1970-present).

: Early in the American period some conpréhensive works such as Safford’s The
Useful Plants of the Island of Guam (1905) and 4 Year on the Island of Guas
(1910) supplied details of island lifeways by a natural historian. It is

-
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'Figure 4. Location of the Mariana Islands with respect to the Carolines o

{after Barratt 1988a:Fig.1)
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Figure 5. Carolinian-sailing“éanoes off Tinian, ca. 1800 (after Barratt
1988a:Fig.2, a reproduction of a painting in Freycinet's Atlas of 1825)
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apparent from these works that in the decades prior to the Second World War
inshore but not offshore fishing waa part of the subsistence base of the native
people, Netting and spearing were the primary methods used, There were some
governaent efforts to encourage sports fishing on the open ocean but these
appear to have appealed mainly to Americans. The government also held training
programs to encourage local residents to participate in the offshore comamercial
fishery. Given that training was available, the primary deterrent to
participation in such commercial sndeavors was the lack of capital to purchase
and maintain the necessary large boats and a reticence te be ai ses overnight or
longer.

The Japanese seized the German Marianas im 1914 end resained in control
until the Americans captured the islands in the fierce baitles of 1944, in
December 1941, Japan had attacked Guaa, beginning the Pacific war with the
United States simultanecusly with the attack on Pearl Harbor. During the next
three years until the devastating American  invasion, the native -population of
Guam was virtually enslaved by the Jepanese, these conditions becoming
especially acute by 1944. Those who could, escaped the corvee labor isposed by
the occupying ailitary forces by staying in resote locations iand moving
frequently to avoid detection. Obviously such a perilous situation precluded any
- safe offshore fishing by the Chamorros during the war years.

With the resumption of American civilian control after a five year long
post~war naval regime, non-ailitary government resource sanagezment programs were
posaible. A fish and wildlife proraam for Guam began a few years later,
eventually to become the Division of Aquatic and Wildlife Resources, now headed
by Mr. Rufo Lujan. In the past, under Chiefs Ikehara and Kami, this agency
received limited funding for the promotion of coamsmercial fishing (P.L. 88-309
funds); however, emphasis was placed on aquaculture rather than on developing
the offshore commercial fisheries. This funding source is no longer available
but funds for the promotion of sports fishing (Dingle-Johnson funds)} have
recently increased and account for a large proportion of the division's
activities. : P

As post-war wage vork enabled the native population to acquire boats,
outboard motors and other equipment needed for offshore fishing, this activity
became and remains a popular form of recreation on Guam (Knudson 1987; Amesbury
and Myers 1982; Amesbury et al. 1986). Typically a man will go out in his own
boat (usually no longer/than 16 feet) or in that of a friend or relative for a
few hours of trolling and/or bottoafishing on the weekend or a holiday. The
catch is generally shared among the fishermen; if there is an abundance, some of
it may be sold "to pay for the gas." :

The Four.Evidence Areas

Evidence Area 1: that there was and is a set of historical

: . hel sto _fiéhjhg’practicealfor
the species listed in Appendix A in the federal wgtera'ardﬁpd'Guan. '

Nature of the Evidence The types of archival sources consulted - include eye-
witness reports; second-hand reports of eye-witness accounta: ethnographic
accounts and lists of linguistic forms indicating familiarity with offshore fish
and fishing practices; archaeological excavation reporta describing prehistoric

fish remains and fishing gear; and aynthetic summaries of fishing practices and
their associated technologies such as fish hooks and ocean-going canoces by
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anthropologists, historians, and other scholars. Government reports froa the
various colonial regimes vere also copsulied for information on the
participation of native peoples in the offshore fisheries of Guas.

Evidence for historical fishing practices in regard to the species listed
in Appendix A is of three general types, historic docusents which describe such
practices, ethnographic studies containing informatiom about custozary fishing
among the indigenous peoples of the Marianss, and archasclogical reporta from
which inferences about {ishing practices can be made.

The evidence galthered in this study generally supporis the propositisn that
there waz and iz a set of historical fishing oractices for the apecies im
Appendix A {exceptions listed below) but it was rarely cossible definitely %o
establish specific fishing practices separately for each species. Also it was
not possible definitely to establish whether each species was taken beyond three
miles from the island coastlines. : ‘

" In many of the sources consulted, the evidence ism inferential rather than
direct. This is well exemplified in the case of archaeclogical reportas wherein
the data are subject to conflicting interpretations. Mainly this is due to a
lack of precise‘understandingﬂby_archqeologiats-of the formation procdsses of
the archaeological record and of the precize effects these processes exert on
the spatial distribution of artifacts and food refuse in ;prehistoric sites.

Also making for ambiguity in the interpretation of .archaeological finds is that
excavation and analytical techniques vary in their quality and compreliensiveness
from project to' project; some classes of information bearing on prehistoric’
fishing practices or fish consumption patterns may not be recovered at a given
site due to the kinds of excavation and/or analytical strategies employed by the
archaeclogist. : K

Another problem encountered is incomplete reporting of finds; rarely are
fish remains comprehensively described or even ainimally classified:as to -
families represénted. Even when fishing gear such as shell fish hooks. are:
reported from a site, their overall size and other physical dimensions are not
always given. In such cases it is not possible to infer the sige of ‘the fish
sought with such gear. Taking into account a variety of ethnographic evidence
from the tropical Pacific and the biological habits of tropical marine fishes, -
Davidson and Leach (in Butler 1988:337-343) have suggested the most likely
catching methods associated with particular fish families. They proposed that -
the demersal baited hook, pelagic lures, and harpoons were the principal methods
of catching fish froa the families with species listed in Appendix A.

In the case of eye-witness accounts, the credibility of the observer may be
an issue; ambiguity and misunderstanding are often factors in cross=cultural
accounts, for example, due to the European observer's unfaailiarity with native
Micronesian cultural practices or with local fish species. Mimidentification of
species can occur in these descriptions, and/or the non-native eye-witness might
have misinterpreted certain customary practices relating to fishing. In general,
relatively less reliance should be placed on the obaervations of untrained '
obaérvers=such’as'aissionarigs’, adventurers’, and travelers’ accounts and more
on those of professional ethmographers and natural scientists, allowing for
- individual variations in the cbeerver’s natyral sensitivity to and interest in
the material. In the case of the Juan Pobre account of 16802 (Deiver 1989) due to
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the archaic writing style, it is not always clear who had made the original
observation rgpcrted, the lay brother, Juan Pobre, or the Spaniard, Sancho.

Unfortunately for thiz project, professional observations on customary
fishing prasctices in the Marianas did not begin until after congiderable
disruption of the indigenous Chamorro culture. Even in these later works, a
writer might {reely quote or discuss the observations of another writer om the
gsame subject in such a way that it is not poesible to discern who actually made
the original observation. In one case, an asuthor had borrowed from the writings
of another s0 precisely as to have repeated the first writer’'s miatake regarding
placement of the canoe outrigger.

During the 20th Century, we have few aciual ethaographic gtudies but some
compilations from which fishing practices can be inferred., 4.condidersble smount
of ethnograpnic material was colizeted and degcribedjby,ﬁcrnboste;.{1921=24;
Thompson 1932}, mainly for Rota; Saipan, and Guam, during the Japanese
occupation of the Maridnas {1914-1944). Also during this time a few Japanese
ethnographers came to Micronesia along with other scientists who came to
 evaluate the area’s resources and ecénomic potential but they did not work in
Guam. Recently some of the Japanese ethnographic reports have been translated
but remain unpublished at the Bishop Museum in Honiolulu. We reviewed the -
relevant translations at the Museua, finding only the paper by I. Yawata (1930)
to directly pertain to the Marianaa, and the paper by H. Hijikata (1941) to
indirectly pertain to our subject, as he studied fishing methods in Satawal.
There was a Carolinian coamunity in Guaa, presumably with some ties to Satawal,
during the 19th Century but these people were relocated to Saipan shortly after
the Americans took over the administration of Guaa. :

The evidence presented below has been organized as follows. First the
archaeclogical site report data are presented, with interpretive commentary. In
these discussions references are made to the pertinent ethnographic and - '
ethnological literature, A review of the historical docuaentation of European
observers is then presented. For the Spanish Period (1521-1898) .the documentary
evidence has been subdivided into reports which directly pertain:to pelagic
fishing and those which indirectly do so. For the gnéuing colonial eras
{Japanese, and pre-war and post-war American) the direct and indirect evidence
is considered together. :

Prehistoric Archaeological Evidence
Introduétion

.The Marianas archaeclogical record of some three thousand years of human
occupation yields two general categories of data which can be used as a basis of
inference about the practice of prehistoric fishing: the physical remains of
marine fish, primarily certain skeletal parts, and fishing gear such as hooks,
gorgea, and harpoon heads. ' v

An additional category of archaeological data, just now becoming available,
derivea from the cheaical isotopic analyasis of human skeletal material. These
analyses can provide clues about prehistoric diet of the individuals whose bones
are analyzed, particularly about the relative dependence upon marine resources
from lagoonal or pelagic environments {DeNiro 1985; van der Merwe 1982; Walker
and DeNiro 1986). Cheamical isotopic analytical techniques in archaeology are
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very new; therefore only recent studies contain this kind of data. So far no
bones frog@ Guas sites have been analyzed using these techniques but reaylts
should be forthcoming soon from a Latte era burial site in Agana {D. Moore pers.
comm. 1989) .

Archaeological fish resmains are often imprecise indicators of the exact
specles teken by prehistoric fishermen. This is because the fish bones found in
archagological deposits are not distinctive at the speacies level; more often

‘only the family or subfamily can be known for certain; occasionally a particular
bone can ve identified to genuzs: and wiih some gxceptionsg, it is virtually
imposaible to distinguish among several species of a particular genus on the
bazis of bone amorpholegy alome. Later in this repoOrt we present the recent
findings of an expert in the identificatiom of archaeological fishbone froa two
Guam sites, as well as the limited information found in published sources.

Generally, fishing gear is better-reported than are fish remains in the
archasological reports we consulted for this project, although there is a recent
‘trend toward more coaprehensive description of fish remains. We have confined
our research to a consideration of those items which most likely reflect
exclusively the taking of pelagic or bottomfish but it should ‘be kept im mind
that some gear, such as certain hooks and gorgea, could have been used in the
inshore areas as well, and that some species normally found in offshore habitats
also frequent inshore settings and could have been taken there, '

Fish Rémains

Pelagic fish vertebrae have been found at the Tarague site in a beach area
of northern Guam, "throughout the entire {occupational] sequence" {Kurashina
1987:7). Amesbury (n.d.1) examined over 7000 bone fragments of fish recovered
from Tarague and reports, "a moderate nuamber of very large vertebrae,..with
-centrua diameter up to 25am...Although not specifically idéntifiéd,'thesg_ )
vertebrae appear to be from pelagic fishes such as. tuna, wahoo, and barracuda"
(Amesbury n.d.1:4), Moore (1983:203-204) reports the finding of pelagic fish
vertebrae from Tarague as well, The Tarague site spans the Pre-latte 'and Latte
Phases. No inventory nor detailed analysis of al! of the fish remains recovered
from this site has been published. : -

Also in northern Guam, the NAVFAC Ritidian site dating to the Latte Phase
yielded fish vertebrae which indicate the likely taking of offshore species
(Amesbury n.d.2:2). Among these remains, 51 vertebral fragments estimsted to be
20aa or more in diameter, and one whole vertebra was 19a= in diameter (Amesbury
Tn.d.2:Table 3). These large vertebrae all came froam an area within the site
which also yielded the highest number of small vertebrae.

Reinsan (1977:141) was unable to identify any pelagic fish remains in
the (predominantly reef) fish bhone assemblages he obtained froe excavations at
four coastal sites in southern Guam. Craib (1986:Table C) from the Pagat site
excavations obtained remains of the following benthic and pelagic families,
expressed as ainimum numbers of individuals: Serridae (11), Epinephelidae (2),
cf. Epinephelus (7), cf. Plectropoama (1), cf. Cephalophalus (1), Lutjanidae (3),
Holocentridae (2), Pempheridae (1), Coryphaenidae (8), and Istiophoridae (2}.
Craib also stated that in the earliest (Pre-latte) level at the Pagat site, the
fauna noted by Reinman (who worked at the szite previously) was almoat all fish
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and turtle bone, and that "inshore fish predominate” in this early time period
(Craib 1986:139). : .

At the Ylig Trench site dating to the beginning of the Latte Phase on
Guam’s east coast, Moore and Amesbury (1989) found a large fish vartebra
identified as probably a amarlin, and other large vertebrae identified a&s wahoo
and shark. Thus on the baaiz of fish remains alone it appears that large fish
were being taken from a.variety of locstions around Guaa during the prehistoric
period.

Fishing Gear

in Marianas artifactual asseablages fishing gear is ovebwhei@ingly
fragméntarg;,whole:itemﬁ ar2 seldoz found. In part this iz due to quick
decompoaition in the moist ground of the materials uged, zuch as wood and turtle
shell, but it is probably also due to the fact that maiy of a site's
archaeologically retrieved items are dizscards -- broken or worn-out pieces of
equipeent which have been disposed of along with other refuse. As-noted above,
items of highly perishable organic meterials cannot gurvive long in the ground
under .tropical island. conditions. The apparent non-sirvival of turtle shell is
partic¢ularly unfortunate, as trolling lure barbs were apparéently made of this
materigl. In sum, the artifactual asseablage found by the archaeologist at a
given location usually does not represent -the full range of items used by the
people who once occupied that site. Pompeii-like conditions of preservation and
completeness at an archaeological site are exceedingly rare.

. Granted the above struths, we considered the following iteﬁsjqf fishing gear
to indicate the practice of offshore fishing: : : '

1. bone "spear points,” or "harpoon heads." These items indicate the taking of
large pelagic fish such as mahimahi (Coryphaena hippyrus) and marlin (e.g.,
Makaira nigricans). As:pointed out by Davidson and Leach (in Butler 1988:340),
marlin;"are known to bask on the surface,” and can then be approached and
harpooned” (citing Tinker 1978:331, 333; Gosline and Brock 1960:261-265). This
" technique could have been practiced from a large canoe; without the noise and
smell of a boat engine, approaching a large basking fish without startling it
may have been fairly easy, although killing and landing a .large specimen must
have required the utmost skill and courage. o

"According to -Reinman (1967:121-123), the fish spear is very comson  in
‘Oceania including Micronesia, generally along the shore and in shallow water but
also froam cances and when diving'intO'deepér'ﬁhter;'Ciﬁiﬁg,Anell {1955:29),
Reinman (1967:123) states that "garfish" are taken by spearing in Micronesia.
Thoampson (1932:52, Plate 11) reports fragesents of three bone "spearheads” from
prehistoric occupation sites collected by Hornbostel in the 19208 although no
site provenience is given. S T '

Reinman (1977:Fig.41, p.193) illustrates several bone spear or harpoon
heads, mainly from two archaeological sites on the southeast coast of Guam. He
cites a bone spearpoint fragment found at the Hophbn'sipe near Pagat, on the
east coast of Guam excavated by the College of Guam and another collected at the
Ypao Beach site on the coast of west-central Guam (Reinman 1977:118-119). Ray
. (1981:217, 219) reports a bone spear point from Latte Phase deposits at the.
Tarague site, .
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Recently a bone i@ple%ent which could have been a spear or harpoon head wag
found at the Ylig Trench site on the east coaat of Gusa (Mcore and Amesbury
1989:Plate 3).

2. gorges. Two types are known, straight and bemt at an angle, generally a
right or obtuse angle #ith one leg lomger than the other. The ends are pointed
and the line was atitached io the fenter, Gorges from the Tarague site in Guag
are illustrated in Figure §. : '

HMaterials nsed include wood, oussel, pearl, and turtle shell, pandanus
thoras, fishbone, and animal teeth. According to Anell {1935, cited in Reinman
1967:131), gorges in Micronesia. are comaonly used with coconut .shell floats or
shertéhibiscus:wood aticks, weighted on one end, in order to catch flying fish,
which in.-turp are used ag bait Jfor larger fish (such as mahimahi) caught by

i rEe may lgo'bextrolled baited or unbaited behind 2 moving
quently sought fish with this implement is the flying
fish, the bent fora of gorge being used.

Reinman (1967:131) states that within Oceania, gorge trolling is only found
in Micronesia. Anell (1955:152) states that in the Marianas the gorge was made
of mussel shell (cf. Reinman 1967:131, cited above). The presence of gorges in
an archaeological assemblage may indicate the taking of large pelagic fish
because of the association of gorges with obtaining flying fish for bait. The
taking of flying fish by gorge trolling would have been followed on the mame
trip by trolling for pelagic fish using the fresh bait. Other techniques of
taking flying fish, such as seasonal hand-netting from a moving canoce at night
under torch light would have resulted in larger quantities at a tise, but on
these occasions, the fish would be consumed directly and/or preserved.

At Pagat, Craib (1986:215)_recovered 31 shell gorges from the Latte Phase
deposit at this coastal northeastern Guam site. At Tarague Ray (1981:223) also
found numerous Isognosmon shell gorges, mainly from Latte Phase deposits. Figure
6 shows shows some of the Tarague gorges and Figure 7 one from a burial in
Tinian. :

Reinaan (1977:i15) excavated 21 finished and 63 unfinished gorges from
Isognomon shell from the Nomna Bay site in southeastern Guaa. : o

3. coapound spinner hooks. Compound spinner hooks consist of a shank resesbling
a fish's body or head and a pointed hook attached by lashing to the shank.
According to Reinman (1967:138), these devices are used without bait and are
trolled behind a moving cance. Figure 8 shows drawings of examples of these
hooks, from Guam and Satawal. :

By their shape and color, they resemble a small fish and serve as a lure.
This is the prisary device for taking "bonito," which includes at least the
skipjack tuna/bonita {£atswonue pelamis) listed in Appendix A. According to
Reinman (1967:166, citing Thompson 1932, no page nuamber given), "apparently a
single specimen of a composite hook shank" was found by Hornbostel. This item
may be one which was found on the surface in Guam; according to Thompson
(1932:46), it was "composed of calcareous material, with two knobs at ore
ektremity for attaching the line and two grooves at the other for securing the
hook.” This item is illustrated ir Photo 1.
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-Figure 6. Archaeologiéal specimens ffom tﬁe Tarague site; Guam; Isognomon
-shell fishhooks, blanks, gorges (after Amesbury et al. 1986:33)

. Fubing toplemests, o, Sst4onik, b, fsh gorge found with burial 30
inches Dulow surface, Taga, Tinian, ¢, fubi=g mene of typa 3, limenteme: heighy, 2 2/y
ixches; maxime dlamater, 1 3/3 inches; dameie of top opeaing, 2 1/ incea d,
fahing 2008 of type 4 limestene, Saipan: Meighy 3 inche; maxisum &iameter, 3/8
B €, croas-teciion of tep of 4.

Fiéugg,ﬁ.'Drawings of fishing implements from the Marianas; azb: shell
fishhook, shell gorge; c,d: fishing stones with hole drilled in top for
_line (after Thompson 1932:Fig.21)
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Photo 1. Shell and bone objects from Hornbostel Collection, Bishop Museum
negative #18174; top row l-r: shell fishhook, shell ring, trolling hook
shank, Isognomon shell knife; lower row l-r: shell gorge, shell hook, bone
harpoon head or spear point, ornament
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Ray (1881:217, 219) reports a husan bone composite fishhook from Latte
Phase deposita at the Tarague site. He suggests that some deep sea fish may
have been taken during Pre-Latte as well as Latte occupationa at Tarague, on the
basis of the presence of these items, as well as froam the pregence of sione
sinkers which were also found in Pre-Latte deposits {Ray 1981:227),

At two zites in Tumon, on the west coast of Guan, bone composzite hook
fragments and several shell gorges were found by J. Sata {pers. coma.) Thoapson
{1932:Plate 11,2} reportz a shell gorge from the Dane site {location not
specified) in Guam. Fourteen pointz from composite trolling lures were found at
Pagat by Craib {1938:217); ome clamshell shank fragment from a composite fish
hook was also found {Craib 1988:219). -

Reinman (1977:119, Fig. 41) regoris a possible two piece hook point found
in a Latte Phase deposit at the Nomna Bay site, southeastern Guam.

4. sinkers. Stone sinkers {(poio in Chamorro) were used in connection with
bachuman Tishing, & specialized chumming technique for Decapterus dwelling at
over 50 ft depth, dome over a series of days in late susmer froam a paddling
cance (see Thompson 1932:47-48; Amesbury et al. 1986:8-10). Although this
species is not listed in Appendix A, the poio fishing technique indicates native
Chamorro use of the open sea at some distance from land, presumably over
seamounts; see the 19th Century description in this report. Archaeological
specimens of poio-type sinkers are reported by Thompson (1932:47 froa Saipan,
Table 1 froa southern Marianas). . . ' '

The poic device is illustrated in Photo 2, from the Hornbostel photograph
collection at the Bishop Museum, Honolulu. Also illustrated are a grooved stone
sinker (Photo 3}, also from the Hornbostel collection, and drawings of fishing
stones with holes drilled in the hollow top ( see Figure 7). According to his
notes, Hornbostel (1921-24) was not always able to purchase the indigenous
artifacts still in the possession of, and often still in ume by, Chamorro and
Carolinian families in the southern Marianas where he worked. In such cases his
Wwife Gertrude made ink drawings. of the items, and sometimes watercolor
illustrations. '

From Pagat Craib describes fourteen pieces of worked lismestone and shell
‘which he interpreted as fishing weights (Craib 1986:219-220), one of which
resembles the poio device. Five stone sinkers were reported by Ray froa Tarague
(Ray 1981:227-229), from both Pre-Latte and Latte levels,

Photo 3 illustrates a grooved stone sinker with line in place, froa the
Hornbostel Collection. Although this speciaen was obtained in Rota it resembles
archaeological findas on Guam, such as one found at the Toguan Bay site by
Reinman (1977:99;Fig.31,d). ' .

3. wooden hooks. According to Reinman (1967:138), large wooden hooks are used in
Micronesia for taking sharka and Ruvettus and other deep~dwelling fish, several
miles from shore. None was reported in the archaeological reports consulted for
this project but it should be remembered that uncarbonized wood is seldom
preserved in Marianas archaeclogical sites. It is possible that such vood items
will be found in waterlogged depositional contexts in the future. .
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Photo 2. achuman (Decapterus, opelu) chumming device from Rota, called

poio, made of limestone, coconut shell, coconut flber cord; from: Hornbostel
Collection, Bishop Museum negatlve F18172

-Photo 3..Stone sinker from Rota, Hornbostel. Collectlon, Bishop Museum
negative #18173
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Historic Evidence: Spanish Period

SOURCES PERTAINING TO PELAGIC FISHING
Antomio Pigafetta--1521 ‘

Antonio Pigafetta (1989), Magellan’s historian ou the first expedition to
circuanavigate the globe, recorded their "discovery" of the Mariana Islands in
March 1321. Their stop at Guasm was brief and hostile. The log of the pilot
Albo {1971) shows that they arrived on March 6 and departed on March 9, The
islanders entered Hagellan’s ships and stole fros them. In particular, they
stole a skiff from Magellan’s ship. Magellan went ashore with 40 armed men,
burned 40 or 50 houses and several boats, killed seven men, and. recovered his
skiff. '

As Magellan’s shipg were leaving the island, the Chamorros follovwed then
for a league in 100 or more beatg. The islanders offered theam fish, but instead
threw stones. Pigafetta marveled at the skill with which the islanders
maneuvered their boats.

- In spite of the circuastances surrounding his visit, Pigafetta described
the lives of the islanders. He observed that the people had flying fish and
that the fish were caught from boats with hocks made of fishbone. He said, "The
pastime of the men and women of that country and their sport is to go in their
boats to catch those flying fish with hooks made of fishbones" (Pigafetta
1969:61). ‘ - : : . '

The significance of Pigafetta's observation to this project is-that flying
fish are the main food of aahimahi (Coryphaena hippurus). . This was demonstrated
in a pelagic fish feeding study (Myers 1984:77,79) conducted on Guasm from 1581
to 1983. - Flying fishes (Exocoetidae) made up 74.5 .percent by weight of the
stomach contents of the mahimahi saapled. This means that it would be posgible
for a fisherman who wag catching flying fish with a hook and line to also catch
a mahimahi. We know froa the following source that this was the case with the
Chamorros of that time. o ' . ,

Fray Juan Pobre de Zawora--1602 .

Fray Juan Pobre de Zamora, a lay brother of the.Franciscan order of
Discalced Friars, was aboard a ship in the fleet which departed Acapulco,
. Mexico, on February 4,'1603 (Drite;—19Q3). The fleet carried the new Governor
of the Philippines, Don Pedro Bravo de Acuna. Governor de Acuna had ledrned in
Acapulco of the shipwreck of the Santa Margarita at Rota a year, earlier in
February 1601, so0 he ordered the fleet to put in there where they recovered 21

survivors and an additional four froa Guaa.

Moved by a desire to see the people of Rota converted to Catholicisa, Fray
Juan Pobre and a companion juamped ship there. He remained on the island until
October of that year when he departed on a Spanish ship bound for the -
Philippinea.

While on Rota, Fray Juan Pobre was visited bj a Spaniard naamed Sanchb,-one

of three Spanish gurvivors of the Santa Margarita that had remained in the
Marianas. Sancho had lived on Guam as a gervant to a Chasorro master. Islanders
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from Pago, Guam, brought Sancho to Tazga, Rota, where he visited for severa]
days with Fray Juan Pobre and his companion. At the end of their visit, Fray
Juan Pobre accompanied Sancho back to the village of Guaco, Rota, where he wag
to meet the villagers from Pago, Guam, who had brought him to Rota {(Driver
1988). As the two slept at Guaco that night, Sancho was speared in the back.
Nine or ten days later, in the month of August, Sancho died at the home of Fray
Juan Pobre’s master in Tazga.

As Chapter 70 of his account {Driver 1983}, Fray Juan Pobre related what
Sancho had told his comcerning the customs of the people of the Marianas.
Sancho told how the people fished for filying fish, mahigahi, billfish, and other
large Tish.

According to Sancho, the people of a village gathered as a group to fish

~ for fiying fish. They sailed out im their boats, each of which carried tem or
twelve calabashes. Attached to each gourd was a thin cord with a two-pronged
hook made.of shell. One prong was baited with carme de coa. {possibly carne de
coco or coconut meat). The other prong was baited with a shrimp or small fish,
All of the calabashes were put into the water at the same time. Esch person
watched his own; and when it wiggled, he knew he had hooked a flying fish. The
fish were usually eight inches long but could be up to 16 inches. So many were
caught that there was sufficient for everyone. Sancho compared the abundance of
the catch to the sardine catch in Spain.

The first flying fish was eaten raw. The second was used to bait a large
hook on a line which was cast over the stern of the boat. In this way the
people caught many dorados (mahimahi), agujas paladares (possibly blue marlin),
and other large fish. They did not eat shark, but were great enemies of it.

Sancho went on to relate a specific incident which illustrated many of éhe
peints he had mentioned before:

My master, whom they called Sunama, went fishing far out to

sea,. After having eaten the first flying fish (bolador), and after .
having baited his hook with the second, as I described earlier, a
very large blue marlin {aguja peladar) took the hook. His line was
very thin and, as he did not want to break it, He hesitated to pull -
it in. Yet he was very anxious to land the fish; therefore, he very
cautiously began playing and tiring it. This took a long time.
Meanwhile, a large shark appeared and attacked the biue marlin in-

“-the midsection of its back. In order not to let go of his line, the
indio allowed his boat to capsize. Then he tied the end of the line.
to the capsized funei, followed thé line through the water to the
shark, and diverted him from his catch. Then he brought the blue-
marlin back to his boat, righted the craft, and sailed home, flying.
a woven mat as a banner from the masthead. Once ashore, he began.to
tell us what had happened and, like a pérson who believes he has

- accomplished a great feat, very proudly strutted poapously along the -
beach. : ) .

Sancho explained that when the people returned from fishing, they displayed a

banner symbolizing their catch. A large banner meant a large fish had been
caught. He concluded his discussion of fishing by giving the Chamorro
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equivalents for his Spanish names of fish. We have added the English and
scientif{ic names.

Spanish Chamorro - English Scientific

bolador Faga flying fis family Exocoetidae
dorade botague aahimahi Coryphaena hippurus
aguja paladar batte blue =marlin Makaira pigricans

Sancho also said the people of the Marianas "use the same kinds of nets and
fishing tricks that our people use and many more” {Driver 19832:207). He said,
", ..these are the mosi skilled deepwater Tishinz people yvet to have been
discoverad” (Driver 1983:208), :

There are two things that should be noted about the tranmslation of Fray

' Juan Pobre’s writing. It was Sometimes difficult for the translator to
determine whether it #as Fray Juan Pobre or Sancho speaking in Chapter 70. This
was in part due to the fact that Fray Juan Pobre frequently spoke of himself in
- the third person (Driver 1983:205). The incident quoted sbove about Sancho’s _
master fighting off a shark to land a billfish may actually have been about Fray
Juan Pobre's master who was named Sunamo (Driver 1988:89) or Sunama {Driver
1988:91). If the incident was about Sancho’s master in Pago, Guas, who was also
referred to as Ama (Driver 1988:94), then both Sancho and Fray Juan Pobre had
masters nased Sunama. It may well be that the word "Sunama" was not a personal
name, but a titlé meaning "Master.” The Chamorro-English Dictionary (Topping et
al. 1975) defines "ama" a3 "mistress, owner, boss." However, because of the
ambiguity over who told the incident about his master, we do not know certainly
whether the incident happened to a resident of Pago, Guaa, or one of Tazga,
Rota.. In any case the incident is at least secondhand (if it was Fray Juan

Pobre’s master) or third hand (if it was Sanche's master).

The second thing to note regarding the translation of Fray Juan Pobre's
account concerns the fish names. Dr. Steven S. Amesbury, who provided _
scientific names for the fish mentioned in Driver (1983), translated aguja
paladar as billfish and added that it was probably the blue marlin {Makairs
nigricans) since that is the most commonly caught billfish in the Marianas.
After the first use of the tera, the translator added "possibiy blue marlin”
(Driver 1983:208), but in the paragraph quoted above concerning the billfish
- caught by -Sunama, the translator used the ungualified "blue marlin" (Driver
1983:209). We do not know that the fish was a blue marlin, only that it was a
biilfish. ‘ : :

' Louis de Freycinet--1819

The Preycinet Expedition which arrived at Guam March 17, 1819, was a French
scientific expedition which included the zoologists Quoy and Gaimard, the
‘botanist Charles Gaudichaud-Beaupre, and the artist and writer Arago. The
-expedition spent several months in the Marisnas, vigiting Tinian and Rota as
well as Guaa. ' L '

Freycinet provided a relatively qetAiled account of the Chamorro toola and
techniques used for fishing. Those that pertain to pelagic fishing are discussed
here. A device called the poio used when fishing for atchoman was deacribed
(Freycinet 1824:436). The poio consisted of a hemispherical stone, flat on top.
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and three and & half or four inches in diameter, and a half coconut shell
similar in size to the stone with a small opening in the top. Cords went
through holes in the stome and coconut shell to hold thes together. A loop or
handle was added through the two holes in the gtone, and a cord waz attached
which was long enough to allow the device to descend eight fathoma where the
atchoman were found. Chewed coconut meat was put into the hollow coconut shell,
and the device was used to atiract the fish toward the surface where thev could
be taken in a net. The poio device was described by Hornbostel {1921-24: 1931)
and 1s illustrated in Photo 2.

The particular net used was also described {Freyecinet 1824:437). 1t was
called lagoa atchomam, and it was similar to Lhe pets known in France by the
napes of chaudiere or caudretie. The net was in the shape of 'a large bag with
a circular opening. It was nine feet in diameter and four and a half feet long.
The circle was made of lodogaeo wood {Clercdendrua inerse) anp inch thick. Four
cords attached to the circle came together in the center where the liné was
attached which allowed the net to descend to the necessary depth. Drawings of
voth the poioc and the lagoa atchoman are included in Freycinet {(and in the
Hornbostel Collection there is a photograph of a man standing by cne of these
large nets). . . s

Freycinet (1824:440-441) described the atchoman fishing as follows: ' The
atchoman vwere caught beyond the reefs, one-half league to five leagues from
land. Closer to land, he said, one would have caught none or almost none. The
fishing began in August and continued until October when the fish were full
grown. '

The fisherman filled a poio with the chewed pulp of a young coconut and
lowered the device on a line to a depth of six to eight fathoms. The fisherman
shook the line from time to time dispersing the coconut meat into the water.
The atchoman came in great numbers to eat the coconut. When the poio was empty,
the fisherman took it out, refilled it, and continued the operation until
evening. o ' - :

The following morning, the fisherman returned to the smame spot, but this
time he lowered the poio one or two feet less deep than the previous day. He
did this each day for a month and a half or two months except when bad weather
prevented him. By then the at¢houaﬁ'wére coming almost to the surface. .
Ordinarily this fish was caught at & depth of one fathom. .

The process did not need to take so long unless the fisherman wanted a very
abundant harvest. If he did not begin the operation until September when the
fish were full grown, 15 days of feeding would have been sufficient. In that
case, instead of gradually shortening the cord by one or two feet, he shortened
it more each day. .

With the poio at a depth of one fathom and always in motion, the fisherman
or hia helpers put the large caudrette ( lagoa atchoman) into the water and slid .
it carefully under the poio. The net was lifted slowly and gradually until the
circle which surrounded the opening came to the top of the water. The men took
the net out of the water and threw the fish into their boat.
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Then they began the same maneuver again. They could obtain a second and
third catch on the same day. The fish were taken to the women who dried thea in
the sun with salt.

The 1943 unedited tramzlation done for the Yale University Human Relations
Area Files aistakenly translates the French to say that the fishersan could
obtain two or three fish on the same day. However the French word "capture" is
better translated "catch™ here. The fisherman was able to obtain a second or
third catch, seaning a second or third netful.

Freycinet (1824:441) added that this productive fishing techunigue, %o which
the ancient people devoied a certain nusber of hours each day, continued until
the atchoman migrated. He said that it was by alignments taken from land that
each beoat fixed the limits of ite fishing ground, although he added -that at that

time only the inhabitantas of Rota followed this gractice.

in the section concerning laws about fishing, Freycinet said that an
atchoman fisherman would sometimes throw his poio into the water while crossing
several fishing grounds. The fish would follow his canoe., When he arrived at
his own ground, he would have a better catch. -However, if the fisherman was

caught, he would receive the death penalty. This would seea to imply certain I

legal conventions had been developed by the Chamorro which pertained to offshore
fishing. :

It is interesting to note the distance st which this type of fishing took
place: one-half league to five leagues from land: The league has varied with
time ‘and place from about 2.4 to 4.6 statute miles. Twe sources {Marden
1986:576-577) dating to the late 15008 state that an English sea league contains
2500 fathoms and a Spanish sea league contains 2857 fathoma, and that a fathom
is six feet. One of the sources added that a Portuguese sea league is the same
as ‘the Spanish. 'This means that the English sea league was 2.47 nautical miles,
while the Iberian sea league was 2.82 nautical miles. Currently, a French
league egquals four kilometers (Chevalley and Chevalley 1966) or 2.16 nautical
miles. Based even on the most conservative equivalent, five leagues was more
than 10 ‘nautical miles offshore. - ' ' ‘

" Knudson (1987), who estimated five leagues at 15 statute miles, feels that
distance is excessive because of the difficulty of placing a small boat in the
‘same spot that far from shore each day. However, it would be possiblé to place
the boat in the same spot each day even at that distance from the shore if the
spot were over an offshore bank, and that may have been the case according to
" the'following informant. : _

 Richard K. Sakamoto (personal communication) reports that Decapterus sp.
are found &t offshore banks such as ll-mile Bank, Galvez Bank, and Santa Rosa
Reef, as well as parts of the Guasm reef system such as Double Reef. Sakamoto
cage to Guam in 1966 under a contract with the Division of Fish and Wildlife
“{now the Division of Aquatic and Wildlife Resources) to provide training in -
‘small boat fishing methods and to survey the waters around Guam for fishery
regources. He recalls that some Decapterus were caught during the exploratory
fishing phase which began in January 1967, and that a:Chamorro speaker fros Guaa
told him the local name for the fish is achuman. Sakamoto's impresaion, froa
talking with local fishermen, is that achuman used to be more abundant saround
Guam than they are now, although they still occur here and recently have been

27



caught at Double Reef by Sakamoto’s friend Masao Tenbata, Sakamoto says that
repeatedly chuaming an area where achuman ocour will cause the fish to regularly
return to this area.

Freycinet’s (1824:443) description of fishing for flying fish is very
similar to that of Fray Juan Pobre more than 200 years earlier. One difference
is that Freycinet sald the hooks used were made of iron rather than shell which
had been used in the past. He gave ithe Chamoiru nase kinatehil goaahga for the
device used, which coasisted of a @main line held by small calabashes and to .
vhich were aitached lateral lines at intervals of six to nine feet. The @oving
calabashes signaled the fisherman that a flying fish had been hooked, and he
caught it from his boal.

Freycinet {(1824:443) also described fishing for what he called in French
’anahe (dorade?). The. addition of the word "dorade” in parentheses may mesn
that he was talking about =mahimshi {Coryphaena hippurus). The content of his
description also indicatez that he was talking about mahimahi, because he said
that it was caught uging a recently killed flying fish.

Felipe de la Corte y Ruaso Calderon --1855-1866

Felipe Maria de la Corte y Ruano Caldéron was the governor of Guam froam May
1855 to January 1866. He was one of three 19th Century Spanish governors whoa
Carano and Sanchez (1964:141) found "stand out from the rest as having worked
hard and well for the benefit of Guaam." His administration consisted of a
series of agricultural and econoaic experiments, and in his lengthy report, he
concluded that the principal problee .in Guam was. poverty. N

Concerning pelagic fishing, de la Corte (1970:143) made this statement: "In
the contiguent seas, there are considerable large fish, but as the natives never
go to fish them beyond the reefs few fish are caught." -

- He did describe fishing-within the reef for;spgcies-a#@ilable year round
and for seasonal runs-of fish. He also ‘described fishing for adusman

. (Freycinet's atchoman). He said that the fish are fattened by the flaked

coconut every day for one to three monthas and then caught in the net as
-deacribed by Freycinet. S o B o '

"With regard to the amount of fish caught in this way, de la Corte

' reported, "With this.operation they sometimes catch Bore than a ton of fish-a
day, and repeat the fishing for a month, around August” (Corte 1970:145).
However, he went on to say, "...only certain old men practice this, and I do not
think anybody does so nowadays." This raises a question, then, as to whether or
not de la Corte ever saw that amount of fish harvested first hand or was told
that amount concerning fishing in the past. ' ' ' o

De la Corte (1970:145) ‘also said, "Sharks abound and another fish called
roapecandados (padlock breaker) which is more voracious than the shark," but he
did not mention that either was fished. o C

Concerning navigation, de la Corte (1970:146)_re§grked, "In spite of the
fact that on their discovery these natives created a }éputa%ion as good
navegators (szic), and notwithstanding the fact that they individually have a

good disposition as sailors, they do not'at prégsent exercise it whatsoever, on
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the isiand since there is no boat capable of making a trip even to the nearest
route.” He reported there were three or four boats or "whale hunters’ cances”
used for tramsporting gooda from the harbor to Agana or for carrying unmilled
rice from Inarajan or Herizo at harvest time. He said the islanders uged smal]
canoes or "galquides” for fishing, but added, "...they are so small, they cannot
be used for anything other than going between the reefs, and thus nobody fishes
beyond thea.” He said that in 1883 there were only 24 of these saall canoes and
concluded, "Congequently, we can say there is no navegation {sic) of any kind on
the island.”

Francisco Olive v Garcia--1884-1387

Francisco Olive y Garcia was the Spanish governor of Guam for less than a
year beginning in November 1884, His notes pertain to the vears 1884-1887. The
" section of Olive's report concerning fish is so similar to de la Corte’s, one is
teapted to conclude that he copied it from the former BOVernor.

Like de la Corte, he said, "There is an abundance of large flaverful fish,
but very little is caught because the people do not venture beyond the reef”
(Olive y Garcia 1984:34). He described the same seasonal runs and the achiuman
fishing. Unfortunately, he did not credit the Chamorros who had invented the
poio with the intelligence to use it. He said, "...since this requires
patience, care, and intelligence--generally lacking in the Chamorros--we believe
this is practiced only by an occasional person, especially on the island of
Rota" (Olive y Garcia 1984:34). :

Historic Evidence: Spanish Period
SOURCES INDIRECTLY PERTAINING TO PELAGIC FISHING

Miguel Lopez de Legaapi--1565

Miguel Lopez de Legaspi was the Spaniard who formally claimed Guam as a
possession of Spain on January 26, 1565. Like Magellan's visit in 1521,
‘Legaspi’s visit was brief and ended in hostility. The diary (Abella 1965) of an
unnased traveling companion of Legaspi said that the fleet sighted land on
January 22, and the ships anchored at Guam on January 23. On board was Fray
‘Andres de Urdaneta who had visited Guam briefly with the Loaisa expedition in
1526. The day the ships anchored, Urdaneta delighted the Chamorros by speaking
a few words he remembered in their language. However two days later as the
. vedsels attespted to refill their water supply at the mouth of a cove, the
islanders showered them with rocks and slingstones. The hostilities culainated
in the murder of a ship-boy who had fallen asleep on land and the retaliation on
' the part of the Spaniards by killing a number of islanders and burning some
houses and cances., The ships sailed fros Guam on February 3, less than two
weeks after their arrival.

' The author of' the diary described the cances of the islanders and their
"ability to use them (Abella 1965:19),

Their canoes are very neatly .and well made, sewed. together
with cord, and finished with a white or orange-colored bitumen, in
place of pitch. They are very light, and the natives sail in thea
with their lateen sails made of palm-mats, with so much swiftnesa
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against the wind or with a side wind that it is a thing to amarvel
at, and according to the expert sailors of our fleet they had never
seen a sailing craft as light as thesge before; they have no prow nor
stern; the men steer the boat by simply turning the end of the
lateen-sail, and no matter how fagt the boat went forward it turned
backward making of the prow the stern. Indeed it is interesting to
see the speed with which they navigate and the sase with which they
change direction.

The author sald thal zany canoces met them with 8ix to twelve or more islanders
in each canoe about two leagues from land on the day they sighted the izland=s,
Over 400 boats came out to trade with thes the day they anchored, and a larger
nuaber came the following day.

. in describing large houses that he said served as arsenals for every
barrio, the author {(Abella 1965:36) stated, "Also to be seen therein were
gseveral large proas said toc be used for interisland travel and to carry heavy
cargo. All of thea have a counterbalancing frame on the windward side in
proportion to the size of ‘the proa. With them sailing is made very safely
without any danger of oversetting to windward."

With regard to fishing, Legaspi’s companion {Abella 1965:36) reported, “"The
Indios are provided with pleaty of fish which they catch with hooks and nets of
which they have a variety.” He added that the Spaniards had even seen the
islanders who traded with them dive into the water and catch fish with their
bare hands. -

Fray Antonio de lom Angeles--1596-1597

Fray Antonio de loa Angeles was shoard the galleon San Pable which arrived
in the Marianas in 1596 as it made the crossing from Acapulco to Manila (see
Schurz 1939). In his religious zeal, Fray Antonio Jumped ship. He and two
other Spaniards who left the galleon in an attempt to bring him back were
disperséd aamong ‘three islanda and remsined in the Marianas until the following
year when they were picked up by Don Lupe de Ulloa y Lemos and taken to :the
Philippines. There the friar prepared a report of what he had seen for the King
of Spain, Philip II. His report was used in the account (Driver 1977) available
to the authors of this paper.. ' o s '

Unfortunately we do not know from this account on which island or ialands
Fray Antonio stayed, but what he said is mostly general enocugh to apply to more
-than one island of the Marianas. ‘According to_Fray_Antonio,‘thg occupation of
.the islanders is fishing. This would seem obvious but it contrasts with
statements made about the people of Guam at a later date. ' Fray Antonio {Driver
1977:21) said that the people "barter with fish on the islands where it is not
available. In exchange, they return with whatever they need but do not have on
their own island.™ This is difficult to understand, since it is hard to imagine
an island in the vicinity where fish are not available, but it is a reference to
inter-island travel and trade. ' ’

This could be an exaaple of a foreigner not understanding what he observes
but describing it in terms of his own culture. Inter-island exchanges of food
stuffs are cosmon in the Pacific island cultures, as part of maintaining social
and political relationships but have nothing to do with economic exchanges as
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these are understood in the West. Fray Antonio also mentioned what seemed to be
the ritualistic eating of a raw fish by a person about to die and those present
with him, and the offering of f1sh1ng nets and hooks to idols.

Franciaco Garcia--1888-1£81

francisco Garcia’s Life and Martyrdom of the Venerable Father Dxego Luis De
Sanvitores (1983) includes a history of Cuam froa 1888 to 1681. The year 1688
marked the first Spanish attemp: at colonization of the Marianas, Father
Sanvitores and four other Jesuit priests, ms well az some lay assistants,
established a Catholic amisaion in Agana. In addition there was established a
military marrison consisting of a captain and 32 soldiers (Carano and Sanchez
1964:84).

After an initial period of apparent success in converting the islanders to
Catholicisa, the mission met with hostility. Open rebellion on the part of the
islanders toward the Spanish began in 1670, and Father Sanvitores wes killed in
1672. Intermittent warfare continued between the Spanish and the Chamorros
until 1695. Garcia recorded the early years of the Spanish-Chasorro wars, and
~although he mentioned fish or fishing only incidentally, the events he recorded
indicate the decline of pelagic fishing.

On May 17, 1672 (Garcia 1985:164~165), a group of soldiers led by Captain
Juan de Santiago left Agana to search for the murderers of Sanvitores and to
punish other v1llagers who had assisted theam. In Tumon, they did not find
Matapang, the principal surderer of Sanvitores, but they burned his house, as
- well as a dozen more, and destroyed several boats. Garcia noted that this was a
form of punishment the nat1ves used against each other

When Juan Antonic de Salas became .the governor of Guam in June 1678 he
sacked and burned rebellious villages including Tarague, Tupalac, and Fuuna. In
the village of Agofan (located between Piti and Sumay), the governor burned the
homes of those who fled but spared the homes of those who remained in the
village. Garcia (1985:269) noted that, "...this kind treatment was not -
sufficient to reassure the Indios," and a few days later, some villagers froa
‘Agofan departed Guam for the island of Rota. The governor was chagrined by this
developnent and with a native canoe overtook one of the fleeing canoes and made
_prisoners of its occupants. Garcia (1985:270) added, "This affair: made such an
impression on the people that for a long while no boats passed along that s1de
. of the Island for fear.of ‘being seized by the Governor.

" In the fall of that year, the same governor burned the v1llages of Picpuc .
and Talofofo “with all the goods contained therein, including more than twenty
bancas" (Garcia 1985:272)., The following year he burned the village of Janun,
and Garcia (1985:285) related, "Fifty boats that were taken as spoils of war
were given to the friendly Indios" (villagers froa Nisihan who had blocked the
~port of Janua to prevent the escape of the Janum re31dents by sea).

"In 1680, during the f1rst of his three terms as governor, Jose de Quiroga
went to Rota to round up fugitives who had fled from Guam. In Rota he burned
some villages where the "malefactors" had been received, and he ordered more
than 150 fugitives returned to Guam. He then began the relocation of the
. islanders into larger settlements more accessible to his administration and to
' the pr1ests. G&rcxa {1985:298-299) .reported. that a furious typhoon on November
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11, 1680, destroyed every native house and wooden structure on the island, ag
well as nearly half the boats, but he added, "This storm served a useful purpose
in destroying the houses of the Imdics, thus facilitating the matter of
gathering thea into the larger villages."

Some consideration was given te the fishing industry in the relocation
process, however {Garcia 1985:296-297). When Inapsan was selected as the site
for a settlement in the eastern part of Juaa, it was found that the river there
did not have a good sand bar from which to launch bocats, so a channel wasz made
#ith some difficulty by breaking through the coral resf, Referring to Pago,
Garclia {1983:297) said, "Here they established a large settlement, no less
agreeable than the other {Inapsan), for it is served by a large river which cuts
the village in two, and which has a mouth suitable for launching boaisz.”

Williea Deapier--1888

William Daapier was a seaman aboard an English privateer commanded by
Captain Swan which sighted Guam on May 20,1686. In his narrative of their
round-the-world voyage, Dampier (1937:196) said it was well for the captain that
they sighted land when they did because the ship was almost out of provisions
and, as they learned later, the crew had planned to kill and eat the captain and
any others responsible for the voyage.

Before they had anchored at Guam on the night of May 21, they vwere met by a
priest and three islanders who mistook them for Spaniards. The priest was
detained aboard ship as a hostage, and the following morning the islanders were
.sent to the governor of Guam with letters from the priest and from Captain Swan

‘requesting provisions. A cordial exchange of gifts and letters followed until
Captain Swan released the priest on May 30 and sailed from Guam on June 2, 1686.
Although a Spanish galleon arrived in sight of Guam while Swan was anchored
there, there was no hostile action between the English and Spanish ships.

Daspier {1937:206-207) provided a lengthy description of the Chamorro
"proes" (proas) and gave the following resson for his description. "I have been
the more particular in describing these Boats, because I do believe, they sail
the best of any Boats in the World." - : '

7 Concerning the islanders’ sailing ability, he said, "The Native Indians are
no leas dextrous in managing than in building these Boats. By report they will
go from hence to another of the Ladrone Islands about 30 leagues off, and there
do their Business, and return again in less than 12 Hours. I was told that one
of these Boata was sent -Express to Manila, “whichis above 400 ‘Leagues, and
performed the Voyage in four Days time" (Dampier 1937:207). - o

Captain Woodes Rogers--1710

Captain Woodes Rogers commanded the British privateer Duke which,
accompanied by the Dutchesa, left England on August 1, 1708. Their voyage
around the world concluded on October 14, 1711, and Woodea Rogers published his
journal in 1712. . '

The shiﬁs,ahchored at Guan.ﬁn March 11, 1710; -and departed ten ddys later

6n March 21,;1710. Captain Woodes Rogera used the game ploy -which Captain Swan
- had used in 1686. Pretending to-be Spanish, he invited two Spaniards aboard
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ship and detained one of them as a hostage while a letter was sent to the
governor demanding provisions. The governor accomacdated them with an abundance
of food, and their visit was entirely friendly.

The governor also presented them with a "flying proa" which Hoodes Rogers
described in his diary {(Rogers 1928:288-289). He took the boat back to London,
thinking "it might be worth fitting up to put in the Canal in St. Jases's Park
for a Curiosity, since we have nome like it in this Part of the Yorld,"

George Anzon~-1742

George Amson left England on September i8, 1740 with a six~vessel squadron
intent on z3sauvlting the Spanish sea towns of Scuth America and the South Seas
and seizing the Manila galleon off Acapuleo {Barratt 1988b). The voyage proved
to be extremely costly in ships and lives, but Anson did indeed seize the .
treasure galleon Wuestra Semora de Covadonga off the Philippines in June 1743
before returning to England one yesr later. He had lost all the ships except
the Centuriom and more than 1300 men.

When the Centuriom anchored on Tinian August 27, 1742, Anson found no
permanent population, because the Chamorros had been moved to Guas. Inatead he
encountered a party of 25 to 35 people, Chamorros under the command of a Spanish
sargeant, who had come from Guam to kill and cure beef for the garrison in Guaa
and for the galleon which would stop on her way from Acapulco to Manila. After
an eventful two-month stay, the Centurion departed Tinian on October 21, 1742.

Anson, as well as a number of his junior officers, described the Chamorro
‘proa. These descriptions and drawings are among the last in history. . Haddon
and Hornell (1975} have summarized the main features of the "flying proa" on the
basis of ‘the firsthand accounts. -

Captain Croget--1772

Captain Crozet became the leader of a French expedition sent to explore the
South Seas when the original leader, Marion du Fresne, was eaten by cannibals in
New Zealand (Crozet 1891:54). The Crozet expedition anchored at Guasm on
September 27, 1772, and did not depart until November 19, 1772. They were so
- well received by Governor Tobias that Crogzet considered Guam a “"terrestrial

paradise”" (Crogzet 1891:82). a S S -

While Crozet’s sailors convalesced on Guam, they amused themselves by
fishing for freshwater fishes in the rivers (Crozet 1891:91). .These Crozet
considered excellent but said that the islanders did not eat them becauge they
preferred saltwater fish. He noted that some of the saltwater fish were very
"unwholesome” but added that the islanders knew which were unwholesome. It is
possible Crozet was referring to ciguatera fish poisoning.

‘Crozet (1891:94-96) included a détailed:description of the Chamorro ﬁroas,
which he prefaced with this evaluation:

In acquiring new knowledge by their contact with civilization,
the islandera have at the msame time preserved perfectly the art of
making canoes received from their forefathers. In this respect they
had nothing new to learn. It is quite certain that the invention of
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the form of their craft would do honour to any boatbuilder amongst
the most advanced maritime people. This form has not been copled
from any model, for it differs from all those which have been given
to sea-going vessels by any of the known peoples in different parts
of the world. ‘

Haddon and Hornell {1975:417) noted that Crozet was the last voyager to
describe the Chamorros’ "flying proa” but they questioned his descripticn
because it "coincides 80 closely with that of Daampier that i% is iagossible to
regiat the conclusion that Crozet had Dampier’s account before him as he wrote
and that he based his own almest entirely upom it.” As proof of their
conclugion, they cited the fact that Crozet repeated the umaccountable error of
Dampier’s in saying that the ocutviggzer was on the lee side of the boat, rather
than the windward side, as correctly reported by Pigafetta (1989), Anson
{Barratt 1988b), and Rogers {1928). T

A footnote in Crozet (1891:96), added by the'tranalator H. Ling Roth, says
that Dumont D’Urville (1830-33) wrote that at the time of his first vigit to the
Meriana Islands in May 1828, the islandersz were ne longer able to .make these
canoes and instead used similar ones from the Carolines. This statement was
confirmsed to Roth in August 1888 by Vice-Admiral E. Paris, who had been a
Bidshipman with D'Urville.

Whalersw«lBOOS

British and American whaling ships working in the Pacific made stops on.
Guam after each whaling season to rest and obtain fresh provisions. De la Corte
{1970:67-68) reported visits by "30 or more ships a year for a 30 year period"
beginning around 1823. According to Father Thomas McGrath, 3.J., an expert on
early whaling, at the University of Guaa’s Micronesian Area Research Center, the -
logs of the whaling ships contain no reference to native fisghing. /

Historic Evidence: Anéricag Period
‘Willias Edwin Safford--1899-1900

Safford was a Navy lieutenant who spent 'a year on Guam from August 1899 to
August 1900 as an aide- to Governor Richard P. Leary. In 1902 he resigned his
commission in the Navy to become the assistant curator of the U.S.D.A. Office of
Tropical Agriculture (Carano and Sanchez 1964:189), and in 1905 he published
"The Useful Plants of the Island of Guaa". 1In both that work and his diary,
excerpts of which were publishéd in the Guam Recorder from 1933 to 1936, Safford
described fishing on Guas. o o

. The fishing method Safford (1905:81-82; n.d.:236-238) described in most
detail is the use of the fruit of Barringtonia speciosa to stupefy fish on the
reef. This method of fishing was forbidden by the Spanish government because it
.destroys many fish tco small to eat. However, the practice was revived when Guam
became an American possession.

Concerning other =methods of fishing, Safford (1910:238) wrote,

The natives do not now devote themselves to fishing so
extensively as formerly, yet many of thez have cast nets with which
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they catch small fish swimming in schools near the beach, and a few
have traps and seines. Today the large pool in which the poison

{ Barringtomia) was sunk was surrounded by seines. Among the fish we
caught there were very few pelagic species. We got no bonitos nor
flying-fishes. The custom of trawling for these is nearly obsolete,
In the olden times one of the favorite zports of the natives was to
go out under sail in their wonderful 'flying praos’ trawling for
bonitos. Wives accoampanied their husbands and vied with thee in
managing the sails and in swimming and diving.” -

Safford (1905:83-89) also provided a list of what he called the principal
fishes of Guam. He listed theam by their Chamorro names but included the _
gscientilic names and descriptions of the fishes. All the fisheg he listed can
be found om the reef or in nearshore waters, although flying fish (gabga) also
occur around offahore banks and at least one species of Jjack (tarakito) occurs
in deep waters. Since Safford was a gcientifically trained and observant
individual who spent an entire year on Guam, his failure to list any offshore or
deepwater fish apecies (with the possible exception of Zarakito) is an
indication that these species were not being harvested on Guas at the time.

Naval Govermment of Guaan-lBBB-iQSQ

In Deceaber 1898, President William McKinley issued an executive order
placing Guam under the control of the Department of the Navy, and in- 1899 the
naval government was established under Captain Richard P. Leary as the first
American governor of Guam.. From 1901 through 1941 and froa 1946 through 1950,
the naval government issued annual, monthly, or quarterly reports on Guasm.
These reports provide some information on fishing during the American Period.

During the early years of the American Period, almost no mention was aade
of fishing in the annual réeports. In 1904 Governor Gecrge L. Dyer (1904:2)
wrote, ."The people are purely agricultural...” and in another place (1904:17),
- "The people are, almost without exception, saall farmers, raising only corn and
sweet potatoes.” In 1905 he said (1905:16), "This is purely an agricultural
community.” - S

The 1915 report {p.18) showed that 505 lbs. of preserved fish:worth $45.10
had been exported to Manila in 1914, The 1918 report {p.18) listed': ten cases
of fish poisoning under admissions to the hospital. The 1932 report (p.54)
listed one case of the use of dynamite in fishing under criminal cases, and
under criminal cases in the 1933 report (p.61), there were two cases.of fishing
in a restricted zone. In other words, the Chamorro people were fishing, though
not for much more than their own needs, and there is no indication they were
fishing beyond the reef. : e

~ In 1934 (p.10) Governor George A. Alexander wrote that a fishing school was
begun in October 1933 "to establish fishing beyond the reef.” He said, "Twelve
‘men :from each village undergo a course of training for a period of 3 montha. To
prevent accident all fishing instruction is given within.view of a fishing
lookout at Orote Point. To give greater safety to such fishing parties are
carried homing pigeons trained to bring back messages as may be necessary."
Governor Alexander hoped that within a year or two there would be a sufficient
number of trained men with power boats and proper fishing equipment to supply
all the people of Guam with an abundance of fish.
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The following year {(1935:10), Governor Alexander reported on advances in
the {ishing industry. A Fish Warden had been appointed who waa successful in
curtailing the forays of thieves on fish weirs and traps., The Fishing School
had been continved with 12 men froa each seaside village undergoing three months
of training in offshore fishing methods. Fishing inside the reef had iaproved
over the year, but offshore fishing had not progressed due to a lack of suitable
boats. Steps nad been taken to procurse boats from the Mavy which would be
reconditioned and distributed o the seszide villages. Governor Alexander
added, "It is believed that whepn this plan is inaugurated bff-shore fishing will
be developed to an extent that will Justify any governmental expeaditures
involved. At the present time this imaense potential source.of food supply lies
practically untouched." The 1935 report (p.74) showed that $24,344.83 worth of
Tish had been imported. Thiz exceeded the value of meat imported by nearly
39,000, '

The 1836 (p.26) and 1937 (p.34) reportg of Governor McCandlizh contained
the very same information on the deep-sea fishing classes. The Fish Warden
instructed twelve men from seashore villages at a time. To safeguard the boats,
& lookout was maintained at Orote Point. Each boat carried trained homing
pigeons to carry amessages in case of danger. After 1937 there was no more
mention of the fishing school. :

In the remaining pre-war reports from 1938 to 1941, the fisheries section
was entitled only "Fishweirs" and was usually only one sentence about the number
of licensed fishweirs, The 1941 report listed fishing under labor performed by
prisoners {p.64) and also under recreation of enlisted men (p.137).

The post-war monthly reports of 1946 and 1947 and the quarterly reports of

1348-1950 provide ‘inforsation on the nuaber of men deriving their living
principally from fishing (Table 1). Although the reports do not give
information on the race of the fisheramen, for the most .part the naval governors’
reports are talking about the Chamorro people. When they talk about a person
who is not a Chamorro; they frequently name the nationality or race of the
individual, Chamorros from Guam comprised, by far, the majority of residents at
that time. Although the non-resident population exceeded the resident population
for all the periods in which number of fishermen is known, the non-residents
would not have been engaged in fishing as an occupation. -He know -that: hecause
the naval security clearance prevented anyone from moving to Guam who was not
eaployed, for example; by the U.S. military or civil service or by construction
companies contracted by the military, etc. and the dependents ‘thereof .-

In order to obtain an understanding of the percentage of individuals
engaged in fishing as an occupation and their likelihood of being Guamanian
Chaaorros, information about the population makeup of the island is presented
(Table 2). = These-data show that at a time when more.than 95 percent of the
residents of Guas 'were Guamanians, somewhere between 71 and 302 men earned their
living principally from fishing out of about 6,000 adult Guamanian males. If we
assume, that the fishermen were a representative saaple racially of the total
resident population, this means that between one and five percent of the adult
Guamanian males earned their living principally from fishing. :

! The post-war reports of the naval governors also-prdvide information on the
amount of fish caught (Table 3). The reports distinguish between fish caught by
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Table 1. Available Figures on Number of Men on Guam Deriving Their Living
Principally from Fishing, 1946-1950.

Year Jan. Feb. Mar. Apr. Mavy June July Aug. Senpt. Oct. Nov. Dec.
1946 _ . 72 71 71 71 71 71
19647 75 73 75 97 97 - -

<< 1ST QRTR >> | << ZND QRTR >> | << 3RD QRTR >> | << 4TH QRTR >>
1948 © up about 150 302

to 289
1949
1950 253 reduced to
211

Table 2. Number of Adult (16 years and above) Guamanian Males (first line) and the
Percentage of Guamanians in the Total Resident Population of Guam (second
line) for the Time Periods for which Number of Fishermen is Known.

Year

Jan Feb

97.38 97.38 97.31

97.30 97.29

Mar Apr May Jun  Jul Aﬁg Sep Oct Nov  Dec
1946 - | 5,844
97.48

1947 15,862 5,871 5,870 | 5,880 5,903

<<< 1ST QRTR >>>.

<<< 2ZND QhTR 55>

<< JRD QRTR >>>

<<< ATH QRTR >>>

1948

1949
1950

6,469
95.35

5,907
95.03

6,014
95.07
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Table 3. Available Figures (in pounds) on Fish Caught on Guam, b+
Year, Month, Method (non-fish marine food products excluded).

Month Method 1946 1947 1948 1949 1950
JAN  Traps 6,690 16,835 42,447 3400
Other 23,875 2,800 31,982 4190
Total 28,565 19,635 74,429  7.590
FEB  Traps 5,880 11,538 31,441 5380
Other 17.398 800 33,243  5.810
Total | 23,278 12,338 64.684 12.690
MAR  Traps 10,519 16;820 28,010 5,700
Other 13,005 260 37.761 " 6.660
Total 123,524 17,060 65.771 12,360
APR Traps 8,107 10,3246 2,115 6,150
Other 66,020 46,290 9.542 - 6.950.
Total 54,127 56,614 11,657 13.100
MAY  Traps 8,705 8,885 11,688 5,500
Other 6.795 6,372 15,865 23.950
Total 15,500 15,257 27.553 29.450
JUN Traps 18,063 15,352 8,665 5,600 -
Other 13,370 11,611  6.840 7.060
Total | 31,433 26,963 15,505 12,660
" JUL  Traps 18,025 36,100 10,020
| Other 15,005 28,895 10.115
Total 33,030 64,995 20,135
AUG  Traps 19,627 92,417 3,875
Other 19,823 35,340 11,695
Total 39,450 127,757 15.570
_SEP  Traps . 14,940 34,802 18,560
- Other 3,445 395.979 8 280
Total 18,385 430,781 26.840
OCT  Traps 5,635 19,723 12,275
Other 10,870  43.663  9.440
Total 16,505 83,386 21.715
NOV Traps 16,221 37,442 7,180
Other 9,458 42,243 8.680
Total 37,386 25,679 79.685 15.860
DEC  Traps 5,277 25.984 2,830
Other 35.610 30,009 8,220
Total 40,887 55.993 11.050
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traps and by other methods, but they provide no information on what the other
sethods were or what species of fish were being harvested.

The 1947 reports (June p,.24; Sept. p.23; Oct. p.21; Nov. p.29) refer to two
compercial fisheraen egquipped to do deep sea fishing. However, these reports
invariably state that the {ishermen were handicapped by a lack of gualified
labor, mechanical trouble, or rough seas.

Civiliaa Covernzment of Guas--1950 to the Present

In 1949 Pregident Truman transferred the administration of Guam froa the
Secretary of the Mavy to the Secretary of the Intericr, and the transition to a
civilian government was completed by July 1, 1950. The Organic Act, which took
effect July 21, 1950, established Quasz as an unincorporated territory of the
Uanited States and granted U.S., citizenship and 5 greater measure of self-
governaent to the people of Guaz, The presidentially-appointed civilian
governors who served froa 1949 through 1970 and the popularly-elected governors
who have served since 1971 comtinued to produce annual reports. Fisheries
statistics from the annual reports of the presidentially-appointed civilian
governors are presénted in Table 4. Information from the elected governors'
reports is not presented here, as the Annual Reports of the Division of Fish and
Wildlife are available for the same time period and contain more complete
information.

The reports for the years 1954 and 1955 list the five most commonly caught
species of fish. They are goatfish (Upeneus saffordi), mullet (Mugil
waigiensis), porgie (Lutianus bonhamensis), skipjack (Corangus ascensionis), and
siganas (Siganas gonahak). None is an offshore species.

1956 is the first year in which a pelagic species (tuna) is cohnted, and
1959 is the first year for which a total trolling catch is included.

A report (Woodside et al. 1959) based on field work done on Guam in 1857
and 1958 concluded, "The present level of commercial fishing operation in Guas
is inconsequential and wholly inadequate to meet the needs of the fresh fish.
consuming public. Except for the immediate inshore areas the fish resources in
waters surrounding Guaa have virtnally been untapped.” The report made
reconmendations for the development of an adequate commercial fishing industry.

The Division of Fish -and Wildlife (later renamed the Division of Aquatic
and Wildlife Resources) was officially established during fiscal year 1960, and
from the 19608 on, the Division’s Annual Reports include the results of the '
offshore fisheries surveys. These results are shown in Tables 5 through 8.

It must be noted that the data in these tables are not strictly coaparable
from one year to the next, because procedures for cellecting and presenting the
‘data varied from year to year. For example, some years only the Agana Boat Basin
was actually censused; other years Merizo was also censused. The expansion -
formulas for arriving at annual estimates from the census results changed. Some
years fishing derby statistics were included in the annual estimates and other ,
years they were not. In some cases the tables in the reports contain information
that differs from the inforsation in the text.
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Tabla 4. fFigheries Statistics taken from the Annual Re

ports of the Preg

Covernors of Guam, 1950-1970. (Fiscal Years end June 30th,

identially-ﬁppointed Civilian
catch is given in pounds;.

Figh Caught by
Mumber of
Han Engaged Other m
Yaar in Fishing Traps Hetheods Turtle Shellfish  TOTAL
1951 262 375,800 258,380 15,935 39,975 891, 140
1932 318 . 559,620
1953 312 175,179
1954, 312 i05, 1585
1955 376.000
Snellovw-water
fish, Caught by
: Hanahac
Other and
Yaar Waeirs Hethods Tiao Tuna Turtie Shellfish Total
1956 - 128,865 252,800 47,500 26,570 10,988 9,250 462,688y
Year Hairs Hanahac Hachker=zl Total
1957 34,000 41,400
1958 84,816 39,750 376,556
. Other - .
Year Weirs Methods | Manahac Mackarsl Tiao Trolling Turtle Crustacean Total
1959 35,090 229,000 4,125 4,000 .2,575 16,300 '5,790 6,636 323,518
1960 73,896 218,900 21,900 12,450 4,750 13,700.. 7,101 4,948 159,645
Other
Year Heirs Methods | Manahac Mackerel E'i’ Ttolling Turtle Crustacesn Total
1961 92,085 17,778 156,960 6,400 !5.000: 5,479 1,710 295,412
1362 No statistics given -
Surround . .
Year Weirs Net . -Trolling Total
1963 102,200 15,000 86,000 200,000
1964 ’ ' ’ 573,000
1965 No statiastica given].
1966 No statigtics given
Rabbit Deap. Sea :
Year Reaf Fizh Fish Mackerel Trolling Tatal
1967 51,090 22,000 61,000 114,000 248,000
Eatimatiad. ' '
Minimum
Han-days
Fishing Total
1968 | 10,000 343,500
1969 No atatistics given
1870 No statigtics givgn
¥ the total given in the report is not tha correct sum of tha parts.
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Table 5. Estimated Effort and Total Catch

for Trollinz Around Guam

* annual estimates der1ved from 18 months of data
** ypclear whether this f1gure denotes person- or boat- ~hours
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Fiscal <<< Estimated Effort >>> | Estimated Total Catch
Year Beginning-Ending | Persom-hours Boat-hours (in metric tons)
1988 10/1/87-9/30/88 200,276.1 57,364.9 341.7
1987 - 10/1/86-9/30/87 115,141.5 37,186.5 167.2
1986 10/1/85-9/30/86 130,599.3 47,984 1 - 222.6
1985 10/1/84-9/30/85 122,632.3 45,472.4 254.9
1984 10/1/83-9/30/84 101,752.0  15,775.7 233.0
1983 10/1/82-9/30/83 -— 37,405 249.4
1982 10/1/81-9/30/82 37,892.3 13,977 .1 94.3 |
1981 10/1/80-9/30/81 42,355.0 13,123.8 67.8
1980 10/1/79-9/30/80 21,090 8,170 46.5
1979 7/1/78-9/30/79 65,185.4 —_ 67.1
1978 - 7/1/77-6/30/78 48,645 - 18,163 84.9 -
1977 1/1/77-6/30/77 '26,291.0 . 9,882.0 54.0
1976% 7/1/75-12/31/76 — 8,037 9.3
1975 7/1/76-6/30/75 —— 4,519 15.6
1974 7/1/73-6/30/74 —_— 3,754 9.4
1973 7/1/72-6/30/73 —_— 3,547 30.1
1972 7/1/71-6/30/72 —_— 2,614 3.9
1971 7/1/70-6/30/71- e 3,830 11.3
1970 7/1/69-6/30/70 27,093%% —_— 17.5
1969 7/1/68-6/30/69 e 14,270 41.5
1968 7/1/67-6/30/68 —— -_— e
1967.. % 7/1/766-6/30/67 e —_ e
1966 . | 7/1/65-6/30/66 —— —_— —
1965+« "} 7/1/64~6/30/65 o —_— —— —
1964 f  7/1/63-6/30/64 — _— _—
1963 ] 7/1/62-6/30763 . |- —_— _ 39.1
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Table 7. Estimated Effocrt and Total Catch for )
Bottemfishing around Guam 7 a8

Fiscal FY Duration Estimated Effort ‘Estimated Total Catch

Year Beginning-Ending Person-hours Boat-hours (metric tons)

1988 10/1/87-9/30/88 28,023.7 10,488.3 24.5 _
1987 10/1/86-9/30/87 11,922.9 4,836.1 11.7 S
1986 10/1/85-9/30/86 21,069.4 - 7,826.3 20.0 o
1985 10/1/84-9/30/85 37,929.6 14,356.4 39.6

1984 10/1/83-9/30/84 21,790.7 8,466.6 29.4

1983 10/1/82-9/30/83 _— 7,591.6 20.1

1982 10/1/81-9/30/82 | 5,974.3 - 2,376.2 8.2

1981 10/1/80~-9/30/81 3,803.1 1,553.4 5.4 -
1980 10/1/79-9/30/80 3,442 1,422 2.9

1979 7/1/78-9/30/79 5,003.8 — 5.5

1978 7/1/77-6/30/78 10,835 - 3,772 13.2

1977 1/1/77-6/30/77 3,769.92 1,413.72 2.5

1976% 7/1/75-12/31/76 — 1,837 1.3

1975 7/1/76-6/30/75 4,179 1.9

1974 7/1/73-6/30/74  — 3,821 1.7

1973 7/1/72-6/30/73 _— 507 1.4

1972 7/1/71-6/30/72 4,435 1.8

1971 7/1/70-6/30/71 —_— 9,088 13.6 .
1970 7/1/69-6/30/70 2,171%% e 2.9 g
1969 7/1/68-6/30/69 —_— 3,171 : 1.4 s

‘annual estimafes derived from 18 months of data

ek unclear vhether this is person-hours or. boat hours
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Table 8. Percentages of the Estimated Total Catch for Four
families of Fishes Caught by Bottomfishing Around Cuam

Fiscal FY Duration Lutjanidae Carangidae Serranidas Lethrinidae
Year Beginning-Ending {Snappers) (Jacks) (Groupers) (Emperors)
1988 10/1/87-9/30/88 3.8 11.1 13.1 24,2
1987 | 10/1/86-9/30/87 - 204 10.3 - 12.5 44 .1
1986 10/1/85-9/30/86 .. 421 24,4 6.4 15.9
1985 | 10/1/84-9/30/85 27.5 5.6 11.1 44.0
1984 10/1/83-9/30/84 - 48.0 10.7 7.6 28.0
1983 10/1/82-9/30/83 36.9 2.0 17.4 24.3
1982 10/1/81-9/30/82 41.40 6.4 6.4 27.7
1981 10/1/80-9/30/81 - %

1980 10/1/79-9/30/80 *

1979 7/1/78-9/30/79 *

1978 7/1/77-6/30/78 *

1977 1/1/77-6/30/77 — e ——
1976 7/1/75-12/31/76 .- —_— o —_— -
1975 7/1/74-6/30/75 26.8 0 4.0 el
1974 | 7/1/73-6/30/74 11.7 29.0 1.1 *ok
1973 7/1/72-6/30/73 70.7 0.4 3.0 ok
1972 | 7/1/71-6/30/72 25.2 281 0.9 el
1971 7/1/70-6/30/71 94.7 0 2.3 ol
1970 7/1/69-6/30/70 49.2 4.0 32.0 ok
1969 - 7/1/68-6/30/69 .| - 40.8 0 25.2 . ER
1968 7/1/67-6/30/68 - 26,4 0 15.0 ok
1967 - 7/1/66-6/30/67 - | 37.2 12.8 29.5 . i
1966 | 7/1/65-6/30/66 35.3 0 41.2 *k

*  The most abundant species wete all Lutjanidae. .
** not listed--probably combined with Lutjanidae

44




However, a reanalysis of the Division’s data to make the information fros
one year comparable to another is beyond the scope of this project, and Robert
Myers of the Division of Agquatic and Wildlife Resources is currently engaged in
a reanalysis of the data for the last 12 yéars. Until that is coapleted, these
figures are the best available and probably generally represent fishing on Guaa.
They are the only figures available which distinguish the types of fishing and
the species of {igh with which this project is concerned. The Annual Reports of
the Division of Aquatic and Wildlife Rescurces do not coantain any information on
the race of the [ishermen, :

In general, the data presented show a large increase in both effort and
catch for trolling and bottoafishiny around Cuas for the lasi 20 vears, They
also demonstrate the harvesting of certain of the gpecies covered by the Fishery
Management Plang of the Western Pecific Regional Fishery Management Council.
These include the pelagic species dcanthocybium sblandri (wahoo), Coryphiena
‘hippurus (mahimahl), Makaira nigricass (blue marlin), as well as [stiophorus
‘platypteruz (=2a2ilfish). The other billfish species managed by the Council are
gseldom, if ever, recorded in Guam, and sharks are not a desirable Fish in Guanm.
All of the families of bottomfish (snappers, jacks, groupers, and emperors)
represented by the species covered by the Council’s Fishery Management Plans are
being harvested off Guas. ’ :

Additional Sources

The Annual Report for the 1988 Pelagic Fisheries of the Territory of Guaam
(Hama et al. 198%a) presents two sets of data for the years 1979 through 1988.
These are the data on commercial landings collected by the Western Pacific
Fishery Information Network (WPACFIN) of the National Marine Fisheries. Honolulu
Laboratory and the creel survey data collected by the Division of Aquatic and
Wildlife Resources (DAWR). of the Guam Department of Agriculture,

These data show a decline in commercial landings of pelagic species since
1985, with 1988 recording the lowest landings since 1982. At the same time the
creel survey dsata show that the total estimated landings of pelagic species were
at a record high in 1988 due to record high ashimahi landings. Detailed
information on the catch, effort, species composition, etc. is included in the
tables {Appendix A) and figures {Appendix B) of the report {Hama et al. 198%a).

. The Annual Report for the 1988 Bottoafish Fishery of the Territory of Guam
(Hama et al. 1989b) was based on the same two:-sets of data: the commercial
landings data collected by WPACFIN and the creel gurvey data collected by DAWR,
The 1988 commercial landings of bottomfish declined for the third year in a row
to the lowest level mince 1982. However the DAWR estimated total bottoamfish
landings increased in 1987 and 1988 after a large decrease in 1986. Detailed
information on catch, effort, species composition, etc. for the years 1979

'thrqughAIQBB is included in the tables and figures of the report.

‘A recent paper written for the Western Pacific Regional Fishery Management
Council by Kasaoka (1989) details the ethmic background and other information
about small boat fishermen. On Guam 35 of the most active fishermen at the
Agana Boat Basin were interviewed during 1988. of those, 18 or approximately
one-half were Chasorro. Thirteen were Caucasian, two Korean, one Japanese, and
one Filipino. None was Carolinian or Palauan. All were men ranging in age froam
© 23 to 60. - Twelve considered themselves full-time commercial fishermen, while 23
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did not. Twenty-four of the men held other jobs and 11 did not, Twenty-one of
the 35 men reported spending an average of 44 hours per week at the other job.
The 35 men averaged 27 hours per week fishing. Thirty-four of the men averaged
13 years in commercial fishing.

Evidence Area 2 that there was and is a dependence by native fishermen of Guam
{or at least a significant identifiable portion thereof) on the fish,
crustaceang, and precious corals identified. in Appendix A, We found no evidence
for the exploitation of the deep water crusiaceans or precious corsls so the
focus is on pelagic and botiomTish hep=.

Mature of the Evidence Essentially the saze archival sources as consulted in
Evidence Area 1 contain what evidence thers is for a history of dependence upon
pelagic and bottomfish. In addition to these sources, government annual reports
related to the -amount of fish peroduced and by whoa were consulted and relevant
results have been tabulated for this report. Since there is so much overlap in
the information content of Evidence Are= 1 and 2, it will not be repeated here
and the reader is invited to consult the former section of this report.

Evidence Area 3: that at least some dimension of the indigenous culture of Guam
has in the past reflected and still reflects cultural, social, and religious
values, traditions, and practices derived or based upon the fisheries for the
species listed in Appendix A.

Nature of the Evidence The sources of informatien regarding cultural values
which related to the species in-Appendix A were historic and ethnographic
accounts as well as some information found in Knudson (1987).. We found no
evidence in this area regarding deep water crustaceans or precious corals,

A strong cultural value, apparently preserved from the past is the sharing
of the fish catch with faaily, relatives, and friends. As Knudgon (1987) points
out, offshore fishing on Guam is primarily a recreational activity, with social
- aspects closely linked with personsl relationships among family and close

friends of .the fishermen. Over the centuries of acculturation beginning with the.

Spanish conquest in the late 17th Century, the ancient social, political,
ideological systeas organization was lost. Along with this went the religious
aspects of fishing, which tend to erode quickly under Christianization.

Evidence Ares 4: that there is Dfeﬁeﬂt“particiﬁaFiOn by native fishermen of Guan
(together with non-native fishermen) :in ‘the fisheries of the species listed in
Appendix A.. . , A :

Nature of the Evidence The evidence for present participation includes a recent
study. of "non-commercial"™ fishing on Guaa (Knudson 1987) and a general review of
fishing on Gusa by Amesbury et al. (1986). These works review the history of
fishing in Guaa and depict the present’ situation. Amesbury et al. describe and
illustrate many different fishing methods used in the past and present by
fishermen of Guaa. : .

Cdnten

Amesbury et al. (1986:21) note that offshore fishing has been greatly
influenced by the availability of power boats and Qophiaticgte¢_iaported fishing
gear. The main deep water bottomfish caught around Guas are the onage, ehu, and
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yellowtail kalikali, while lightly fished offshore banks yield large groupers
such as Zpinephelus septesfssciatys (Amesbury et al. 1986:75). Multiple hooked
lines with swivels are used in bottomfishing. Lines may be baited with pieces
of skipjack tuna and chumaing is practiced. "Trolling is the most popular method
of boat fishing on Guaa,” sccording to Amesbury et al. {1986:83)., The species
moat often taken ere mahimahi, skipjack tuna, wahoo, yellowfin tuna, and blue
marlin. These Tish are taken with baited or unbaited trolling lure hooks
{Amesbury et al. 1988:90-91), Trolling with handline is more common to and from
bottomfishing grounds while full-time trolling is amore often done with rod and
reel, although theae items ars move expensive. '

¥nudson found that =most offshore fishing takes place to the west of the -
island (Knudson 1987:28). This is the area of calmer water as the prevailing
winds are northeasterly, particularly in the winter and spring months. As in the
CHMI, most fishermen go out only on day trips, and most boats are less than 30
feet long. Some fishermem go out one or two miles from land, to points or
headlanda, such as Ritidian Point or Pati Point. Other fishing trips involve a
longer ride out to the banks areas south of Guam, ca. 30 miles away. In surveys
of the offshore catch at Agana Boat Basin, Merizo, and the seaplane ramp at Apra
Harbor (Knudson 1987:Tables 4,5), the offshore catch wag greatest at the Agana
Boat Basin and relatively small at the other two launching sites. The six day
offshore yield during morning and afternoon observation periods was over 2000 kg
at the Boat Basin but. less than 60 kg at the sea plane raap. Another comparison
produced nearly 1600 kg at the Boat Basin and Jjust over 60 kg at Merizo. Creel
census data for one year, July 1984-June 1985, are presented in Table 9 {Knudson
1987:Table 6). Knudson estimates that offshore the fishery of Guam for the -
year’'s study is 124,402 kg. and that it appears to be rather more influenced by =
seasonal variations than the inshore fishery (Knudson 1987:94). p

Regarding ethnic participation in the offshore fishery of Guam, Knudson
found that 67% of the yield was being produced by Chamorros, while their
percentage as an ethnic group in the total population of Guam is around 48.
Table 10, reproduced from Knudson (1987:Table 30}, depicts the details of ethnic
group participation in Guam’s inshore and offshore fisheries.,

In the recently published statistical profile of Guam {Barcinas et al.
1988), the ethnic composition of Guam's population changed markedly after the
end of World War II. Between 1920 and 1940, Chaaorros conetituted just over 90%
of the total while between 1960 and 1980 this group dropped to 45.1% (Barcinas
et al. 1988:Table 8.1). Thus if a limited entry program based on native fishing
rights were instituted, the majority of the population of Guam {non-Chaaorros)
probably would be excluded. -

Summary Answers to Questions Posed in the Four Evidence Areas
As noted in the Introduction, four general areas of evidence were to be
taken intoc consideration. Here we briefly answer the questions posed by the four

evidence areas as stated in WPRFMC (1988:1).

1) Was there and is there a set of historic fishing practices for the species
identified in Appendix A in the areas now encompassed by federa@ waters in Guam?

According to an unbroken historical record, beginning with early explorer _
and adventurer accounts through governor's reports and other official documents,
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as well as conteaporary observations by fisheries biologists, economists, and
anthropologists, interviews with fishermen and on-site vigits to fishing boat
landings, yes, there was and is a set of fishing practices in the island of Guaa
by which native peoples (Chasorro and possibly Carolinian) have successfully
pursued offshore pelagic and bottoamfish including &t least some of the gpecies
listed in Appendix A.

The archaeological record indicates the taking of pelagic foras since the
Pre-Latte era which began ca. three millenia ago. The archaeological record
shows that offshore marine forss continued to be utilized during the subsequent
Latte era, which began ca. A.D. 800 and ended with Hestern colonial contact in
the aid-to late 17th Century. The historic era docusents contain evidence that
pelagic and bottoamfish were taken by Chamorros throughout the Marianas including
Guam until sailing cances {an essential elemen:t in offshore fishing) were no
longer avallable sometime in the late 18th Century. However, the Carolinians of
the central Caroline Islands, whe have been in the Marianas at least zince the
Spanish period and probably prehistorically as well, have an unbroken record of
building and sailing cances and using them in offshore fishing. We have not
considered the Carolinian cultural practices in the present report, as their
historically documented habitation on Guam was confined to one settlement for
less than one hundred years, after which they were removed to Saipan. However,
the possibility remains that prior to the historic period this ethnic group had
utilized Guam’s offshore marine species on trips to and from the Marianas from
the central Carolines, as well as during their stays in the Marisanas. .

The Chamorros apparently resumed offshore fishing sometime during the early
20th Century, when they again had access to boats capable of going ocutside the
reef. Today trolling and bottomfishing are popular recreational, and, to a
lesser extent, commercial activities of the Chamorro people of Guam. More
importantly, offshore fishing provides a subsigtence supplement to Guaa
families, in combination with foods provided by gardening and through cash
purchese from wages.

2) Was there and is there a dependence by native people of Guam (or at least a
significantly identifiable portiom thereof) on the fish, crustaceans, and
precious corals identified in Appendix A?

Yes, there was and is a dependence on several of the fish listed in
Appendix A but precise measures of the degree of dependence is difficult,
particularly for the earlier time periods. Relative to the traditional Chamorro
lifeatyle, the Carolinians probably depended more upon offshore species than did
the Chamorros. ' .

Under aboriginal conditions, that is, prior to Europeanization, marine
forms were the primary source of animal protein in the Mariana Islands. After
the Spanish-enforced demise of the Chamorro sailing cances late in the 18th
Century, fishing for offshore species by the Chamorros was no longer possible
- but large land mammals (pigs, cattle, deer) brought by the Europeans became a
readily available alternative. Thus for a time the pelative dependence by
Chamorros on marine- vs. land-based protein sources may have changed due to the
prohibition of offshore fishing and the availability of the newly introduced
mamasals, However, in spite of the Chamorros access to large land mammals,
inshore marine species continued to be harvested using a variety of traditiomal
methods. The 20th Century saw the return of ocean-going craft to which Chasorros
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had access and the resumption of oftshore fishing in a mainly recreational
context by these people. The Carolinians enjoyed uninterrupted access to
offshore apecies, as they were permitted by the Spanish to retain their salling
cances. Traditional subsistencs practices of the Chamorros and Carolinians did
not include the taking of deep water precious corals or crustaceans listed in
Appendix A, nmor are they & viable industry today.

3) Iz there at least some dimension of the indigemous culture of Guam which in
the past reflzcted aud atil]l reflects cultural, social, and religious values,
traditions, and practices derived or based upon the fimheries for the Bpacies
listed iz Appendix A?

Yes, there are some dimensions of the indigenousz culture of Guam which
reflected and reflects such values, traditions and practices. Early historic
degeriptions exist of Chamorro customs associated with the capture and sharing

" of offshore fish, which had religious aspects as well as social aspects. Certain

linguistic terms for offshore species persist, indicating the cultural
preservation of knowledge of these forms, although knowledge of reef forass is
more comprehensive. Homesade trolling lures manufactured froe native plants are
'still known and are called by & local namse. The widespread custom of sharing
‘one's catch, regardless of whether it is of: inshore or offshore forms, with [
relatives and friends reamains strong among the Chamorros today. Providing fish,
whether caught or purchased, is a regular part of social obligations maong these
people. : =

Interview Information

. MARS staff interviewed eight Chamorro fisheramen during a two and & half i
hour period {3:30-6:00 p.a.) on a Saturday at the Agana Boat Basin. Interviewees =
were asked about their fishing history, equipment used, and attitude toward _
limited entry based on native fishing rights. The latter issue will be presented
- elsewhere in this report. oo ‘ z

Interviewees stated they fished by trolling as well as by hock and line for
bottomfish. The boats they were using ranged in size from 16ft to 21ft long and -
had outboard motors ranging in power from 75hp to 140hp. The fishermen had
_ learned to fish from friends or relatives, generally first learning inshore
" techniques when they were children and later. learning how to fish outside the

. reef. They ranged in age from 26yr to 6lyr. - '

As was found in the CNMI, a strongly. enduring cultural dimension related to
offshore fishing revealed in the interviews is the high value placed on sharing
of the catch, and the importance of gifts of fish to relatives and friends. Such

. gifts are not limited to offshore fish; often they are made up of reef fish.
. Sometimes the type of fish. procured for a: gift is deteramined by the situation on
" the day of fishing. For example, going out in the afternoon, a @an might troll
for pelagic fish to give to a returning relative but not catch anything. As it
got later and he still needed:to provide a gift fish, he might then come in
closer to shore to spear a fish instead. His gift that day would reflect the
particular circuastances of that day’s fishing, not necessarily a preference for
reef fish. Similariy, fishermen might bottomfish 'in the morning wheén the water
is calm and then switch to trolling in the afternoon, or as they return to
shore. This pattern was also described by fishermen interviewed in the CNMI.
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The Guas fishermen interviewed stated that they do not normally sel] their
catch but that they might sell a part of it if they had caught an abundance;
each had a full-time job other than fishing. As was found in Knudson's {1987,
study, non-commercial fishing f{roa a boat generally takes place in the
fisherman's apare time, such a3 on holidays and weekends. Actually certain
fulltime work schedules allow for frequent and regular fishing eplsodes. For
instance, one fisherman interviewed is a2 fireman who can fish during the week
according to his regularly scheduled "off time." Retirees also have mors time to
devote to [ishing than younger men still active in the labor force.

Froa interviews and other sources on the conduct of fishing on Guaam it is
apparent that practical considerations such as the wind and sea conditions, the
size of the boal and motor, and the nuaber and experience of fishermen going out
on & boat are most laportant. and that ritual abstentfions, for exasple, or
prescriptive avoidance of certain fish by certain categories of person, are not
practiced on Guam. However, in spite of what might appear to be scme cultural
logses due to Europeanization over the last several hundred years, cultural
preferences for fresh fish encompass offshore varieties, and techniques of
preparation and ways of eating fresh fish still distinguish native Marianas
peoples from non-natives. For instance cooking fish by direct roasting over the
coals and consuaing raw fish in the kelaguen style (marinated in lemon juice and
hot peppers combined with onions and grated coconut meat) as well as eating fish
sliced raw and dipped in a hot sauce of pepper-lemon juice and 30y sauce,
contrast with the usual fish preparations by Oriental peoples and by Americans
from the mainland U.S. '

4)-Ia there present participation by native fishermen in Guam (together with
non-native fishermen) in the fisheries of the species listed in Appendix A?

Yes, there is present participation by both Chamorro and non-native
fishermen in the pelagic and bottoafish fisheries in Guam, as indicated in
statistics provided by the government. There is no exploitation by Chamorros of
deepsea crustaceans or corals,

Discussion

Anthropological theory or the lack thereof plays an important role in
‘determining the accuracy and comprehensiveness of interpretation of the facts
derived from the written sources consulted during the project. Without an
acceptabie theory of human adaptation, we are left with common sense or ad hoc
.reasoning as to why a particular practice ever ‘existed, ceased to exist, or

continued. For example, the evidence developed during tliis project indicates an

apparent tendency throughout prehistory and historic times for Mariana Island
native groups to have relied more on inshore fish specieés than offshore cnes,
although the latter definitely were taken:. It is evident that these people
.possessed the technical means to fish in both settings, namely ocean-going
cances and a variety of hooks, lures, and other suitable devices and techniques.
In addition, pelagic and bottomfish species were and are gocially significant.

Froa a Western cultural perspective common sense might suggest that it was
simply eaaier to obtain inashore species, and it probably was; yet this surmise
does not explain why native Marianas people bothered to fish outside the reef at
all. Ad hoc reasoning, again based on notions from Western culture, might
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or for sport. Similarly it could be suggested that pursuing large fish was
motivated by a desire for prestige. It may be true that people desire variety
and sport and prestige but such theoretically unwarranted explanations are
always limited by the facts at hand at the moment. For example, if it is found
through more archasological excavations that the native exploitation of offshore
species increased over time, then by such reagoning one would have to explain
why the degire for variety or sport or prestige did not manifest itself at once
but rather apparently only gathered strength as the vyears passed by. Yet as
pyschological characteristics of the haman species, such desires are always
present in husan populations =znd thus are not expected to-vary directionally
through time. (f the coaverse pattern were eventually documented, namely, that
the taking of offshore speciss decreased through time, there would still be the
probles of why psychological tendsncies were differentially expressed es time
passed on. Similarly, archaeological comparative studies may eventually

" establish that offshore species were exploited at different rates at different
“gites of the same tise period; in fact such a complex pattern is beginning to
emerge in the archaeology of the Marianas. If we grant its validity for the sake
of argument, then the degire for variety/sport/prestige explanatory notion fails
‘to account for thiz pattern of spatial variation in the taking of these gpecies,
again assuming such desires are always potential in human populations. To _
propose otherwise, that the differential expression of such desires Jjust happens
to coincide with temporal or spatial patterning in offshore species ;
exploitation, is to strain even the most credulous.

On the other hand, an ecologically informed anthropological theory applied
to these problems anticipates that, given the inarguable difficulties and
expenses of offshore fishing, especially when inshore alternatives existed,
there would be an increase in reliance on larger, deep water fish through time
only if and as the higher costs of obtaining the offshore forms were offset by
significant benefitas to certain sectors of society for which the possession and -
distribution of offshore fish were essential. Under this theory, once the
conditions giving rise to a relatively high level of utilization of offshore
‘species ceased to occir, namely when there was no longer a significant off-

. setting benefit for enduring the difficulties and expenses of offshore fishing,
- it should have ceased, other things equal {which they rarely are, but the
qualification seems necessary here for the sake of demonstrating the point).

. Conditions favoring the increased pursuit of offshore fish might include a
‘risein socio-political complexity linked to high human density and attendant
competition for resources. As socio-political relations become more complex,
they tend to be legitimized by prescriptive behavior such as obligatory food and
wealth exchangea. Procurement of.;ultural;yfdefined "prestigious" pelagic fish
can become essential in this context. According to this argumsent, pelagic fish
would never be the primary source of marine protein and evidence for their
capture for "prestige” purposes should correlate with .later time periods when
rhunag_populition 8ize had grown to some critical gize threshold.

Spatial'variationg in archaeological fishbone assemblages showing
differential use of offshore species at the same general time period could be
explained as a function of an internally differentiated settlement systea. For
example, some sites may have been occupied oniy during certain seasons, such as
leeward sites from which offshore fishing forays could be undertaken, especially

" during the calm months of the year. In contrast to the socio-political

explanation, evidence for pelagic fishing should indicate more reliance on
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offshore species for "every day" Consumption, and in this case there should be
no correlation wlth larger population size or lateness in time.

Using a3 & guide a theoretlcal framework which can anticipate a range of
variability in kinds of sites and in the differential use of a given site over
time, one might perform a variety of apalyses of archaeological Tish bone
assesblages, in which not only the presence or absence or relative nuabers or
weights of offshore fish remains could be meaningfully interpreted but other
attributes of these asseablages, such as body zize ranges, speciess diversity, or

skeletal parts missing and represented could be invegstigated and shown to be the
expected outcomes of regular relationships among several causal variables.
Appropriate analytical methods which would definitely distinguish between
various causal faclors such as socio-political veraus geographic factors have
not yvet been developed. But at least we can aaticipate theses problems and work
toward their solution. Ethnographic observations recorded in the past and made
in the present csn stimulate archaeelcgical thinking'about these topics.

Anthropological theory can generate expectations for the future as well as
. hypotheses about the past or about the “ethnographic present._ The monetary
economics of offshore fishing is but one aspect of an anthropologlcal
understanding of human behavioral regularities including.- attitudes. Ag with
other systemic phenomena, cultural organization is not atomistic but reflects
the sometimes complex linkages between the physical and social environments
within which & cultural system and its human participants are embedded and have
evolved.

As Knudson (1987) has shown, on Guam there are many factors constraining
the participation by indigenous peoples in the commercial fishery, including
wage work during the work week and family strategies of economic risk-reduction
{relative to benefits available) that require frequent participation in non-
commercial, reciprocal exchanges involving fresh fish, as well ag the relat1vely
high costs of imported equipment and fuel. In Guam locally caught fish are often
sold or otherwise distributed informally. The recipients are mainly friends,

- neighbors, and relatives. The personal nature of at least a part of the local
market on Guam would seem to restrain the price asked and paid, although the
presence of much imported fish at relatively low prices appears also to reduce

the amount local fishermen can charge for their catch. We found that inshore
species are preferred in reciprocal (non-coammercial) exchanges involving other
food stuffs such as ameat and for generai consuaption 1n ‘Guaa.

Answers to the Questions, Hho is a Native of Qua= ? and How Hany Indiv1duala
Would be Affected by a Linxted Entry System?

The followlng information is presented in an attempt to answer the
questions "Who is a native of Guam?" and "How many individuals would be affected
by a limited entry system which gives preferential a¢cess rights to native
fishermen of Guam?" These suggestions are based on MARS staff’s understanding of
the imsues involved. In a separate document we present a legal opinion by Dr.
Maivan Lam, an attorney at the Univ. of Hawaii Law of the Sea Institute.

, Guam’s Draft Commonwealth Act which was approved by the voters of Guaa in
1987 and presented to the United States Government in February 1988 defines the
indigenous Chamorro people of Guam aa "all those born on Guam before August 1,
1950, and their descendants” (Article 1, Section 102a). (August 1, 1950 is the

54



date of the Organic ‘Act of Guam.) Although the Draft Comamonwealth Act has yet
to be approved by the federal government and will almost certainly be amended
before it is approved, it seems likely that this definition of the indigenous
Chamorrc people will stand or will be only glightly amended, because there is a
somewhat similar definition of the native peoples of the Commonwealth of the
Northern Mariana Islands in the Constitution of the CNMI (Constitutional
Convention 1986:Article XII, Section 4). '

The 1980 census {U.8. Dept. of Commerce 1983) found the population of Guasz
to be 105,979. The report of the census gives a breakdown of the population by
sex, age, alection districts, and places. Although a guestion was asked
regarding ethnicity, no ethalc breakdown was reported,

Another report {Barcinas et al, 1933) analyzes the 1980 census data on
gethnicity, however the report states that the analysis "should be treated as
“litile more than tentative" {(Barcinas ot al. 1988:134). That is because the
analysis was complicated by the Ffact that reapondents could give more than one
ethnic identification {(many people gave two or more responses). Also there were
codes for various Pacific Island and Asian groups, but there was no code for
"white." The ethnic breakdown arrived at is as follows: Chasorros 47,825;
Filipinos 22,447; Whites 26,901; and Others 8,806 (Barcinas et al, 1988:134).

The 1990 census will probablyrdeternine more accurately the number of
Chamorros on Guaa. .

Limited Entry Seen from a Variety of Perapectives

Limited entry is seen by fisheries profesgionals as one of a range of
management options which are aimed at limiting effort in a given fishery so as
to maintain the biological integrity of the fish stocks. According to fisheries
biologist S.S. Amesbury (personal communication 1988 and see below), the-
principal advantage of limited entry over other traditional effort limitation
- options is that it can "promote economically rational use of stocks" (see
_Sanﬁles_and Sproul n.d.)} by maximizing profits to the participants in the
~ fishery and reducing the tendency of the fishery to become "overcapitalized."
f From this perspective, which is by no means the only legitimate one, the

- principal disadvantage of limited entry is that it may exclude fisheraen from '
.gﬁe“fisheny,whq,wiah to participate and who would be able to under other * :
' management options. For example, based on the Polovina et al. (1985)- study, a
limited entry system to regulate stocks in the bottomfish fishery in the CNMI
need not involve more than 15 boats. Since many more boats now participate, such
ﬂqPrOEr§§ W0u1d‘ex§1udQ‘& large proportion of the native fishermen.- If the goal -
of the limited entry program is to maximize profits for native fishermen while
maintaining the biological integrity of the fishery, it appeara that it could
work. However, if the goal ia to maximize overall satiafaction among members of
gociety, most of whom are engaging in offshore fishing on a part-time, often
recreational basis, then such.a progras would probably fail for being so
" exclusive., : S

Recognizing this problem, economist P.A. Meyer (Meyer Resources, Iac. 1987)
attempted to show the "non-market value" or "worth that the fishermen associate
with their activity over and above dollars received or spent” in the Hawaiian
"gecreat;qnal“ fisheries. He found Hawaiian fishermen's responses valued their
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recreational fisheries at 3239 amillion from direct expenditures of $24 million
{Meyer Resources, Inc. 1987:Tables 18, 20).

Another point that should be mentioned is that foreign and domestic purse
seiners and gill petters, presently not prohibited from fishing within three
miles of the island, could pose = serious threat te local offshore fishing.
Ostensibly these boats are taking only unregulated tuma; however, it is clear
that other species of fish and other marime life such 23 mamaals and birds are
casualties of the rather indiscriainate netting process. Particularly at risk
from purse seining are the non-aigratory species which are atiracted %o floating
logs and other aggregaling objecis, as purse seiners target these devices in
order to take tuma. In additiom to the practical probleas of trying to catch
only tuna when other species are in an aggregation, competitive Aaneuvers on the
pari of purse seiners tareaten fish stocks. For exasmple, floating logs are
zometines resoved by 2 ahip in order to prevent competitors in the area froa
capturing the associated fish aggregation, or one log might be removed to force
fish to go to another one nearby {ér more convenient capture by one boat. Aside
from the problea of aass wasting of marine wildlife not tdrgeted yet still
entrapped in the large gill nets ("walls of death” which can be 60 feet wide and
30-40 miles long), when these nets are lost or discarded at sea they still
continue to entrap and kill indiscriminately (see Guam Coastal Managesent
Program 1989:4). It is apparent from these facts that gill netting and purse
seining as practiced today could have a significant negative effect on the
future ability of local fishermen to obtain a reasonable catch offshore. This is
a matter needing further empirical study throughout the Marianas.

Interview Information

The results of two sets of interviews related to limited entry on Guam are
available for presentation in this report. The first set of inhterviews was
conducted by & student at the Univ. of Guam Marine Laboratory under the
‘supervision of Steven 8. Amesbury at the Agana Boat Basin over the period May-
July 1988. Most of the information obtained in these interviews has been
presented in Kasaoka {1989), and the ethric co-pos1t1on, ages, and time spent
fishing of the interviewees were noted above in the discussion in Evidence Area
1. Roughly half the respondents identified themselves asg Chalorro. ‘Belevant here
but not reported in the Kasaoka paper were Guas fisherzen's responses to a
question regarding limited entry for the bottomfisheries of Guam (S.S. Amesbury
pers. coms. 1989), Twenty-five of the 35 fishermen interviewed responded to this |
question, which asked their opinion of a liaited entry plan that would require |
_licensing as. & requisite for entering these fisheries. The questxon 'did not
"mention the basis on which the fishermen would be licensed, such as ‘native
fishing rightas.

The second set of interviews was conducted on Sept. 2, 1989,:specifically
for this project. The MARS interviews were aimed at eliciting in their own words
the opinions of local Chamorro fishermen regarding the desirability of limited
entry based on the concept of native fishing rights, in the pelagic and
bottomfish fimheries.

: -Both sets of interviews revealed generally negative reactions toward:
limited entry whether or not native fishing rightse were explicitly mentioned as

the basis. Most of the fishermén who responded expressed a willingnesa to allow

anyone who resides on Guaa, regardless of ethnic affiliation, to fish in the
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EEZ, as long as they do not use large cosmercial boats and either long lines or
drift nets. At the same time there was expressed the strong feeling that large
commercial operations, especially long-liners either local op foreign, should be
kept out of the EEZ because "they are ruining the fishing for all us little
guys." Several interviewees noted the difficulty of enforcing a limited entry
program in Guam's EEZ, and some mentioped that few fisheraen asctually ‘fish for
bottoafish beyond three ailes of shere (8.5, Amesbury persg. coma. 1989)

Three of the eight fishermen intecrviewed by MARS staff at Agana Boat Basin
werse notl experienced in-offshors fishing but were just beginning to learn; two
of these said -they would favor a "Chamorpos only"” lisited entry prograa and one
had a0 opinion. The remaining five did not favor a "Chamorros only" progras;
rather they stressed the multi-sthnic composition of the present non-commercial
fiszhermen and that these people’s rights should be protected by excluding the
large commercial operators such asz long-liners and purse seiners. These
interviewees felt that the latter operations were adversely sffecting the
catches of the non-coamercial fishiermen, and they all noted a decline in the
apparent numbers of fish offshore of Guam in the past two or three years,

In the next section of the report is an evaluation of limited entry as a
aanageesent alternative for Guam's offshore fisheries, seen from the perspective
of a fisheries biologist with expertise and extensive experience in the Mariana
Islands fisheries. This evaluation will be seen to differ in outlook but pot in
overall conclusions to be drawn from the Guasm fishermen interview responses. It
is included here because it was felt that informed opinion and scientifically
reasoned arguments froam the biological standpoint are very important in making
resource management decisions.
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EVALUATION OF LIMITED ENTRY
AS A MANAGEMENT ALTERNATIVE
FOR THE OFFSHORE FISHERIES OF GUAM .

Steven 5. Amesbury -
University of Guam Marine Laboratory

INTRODUCTION

k-3

Limited entry or "accsss management” ils a fishery management
tool which oparates by restricting the number of participants in
a fishery. This toel can be employed to accomplish the following
effects: .

1) Limited entry can restrict the total fishing effort expended
in a fishery if the amount of effort expended by permitted
entrants is also controlled (by some means or another).
Restriction of total fishing effort may be desirable to
accomplish one or more of the following goals: '

a) to reduce fishing mortality on a resource stock to.
prevent overfishing and stock decline;

b) to achieve the optimum effort level for ﬁarﬁeSting
MSY; ‘

€) to . reduce effort below that necessary to achieve MsY in
order to achieve maximum economic yield; ]

d) to increase the profits of the participants in the
fishery; e.g., halving the number of participant but
allowing them to double their effort may increase the
profits of these participants ‘(while, of course,

eliminating the participation and profit-making of ‘the

- other half of the fishermen); -

e) to eliminate a fishery which is deemed undesirable
for some reason. This can be accomplished by making
fishing permits non-renewable or non-transferrable or
through scheduled retirement of permits: "

2) Limited entry can be used to allocate fishing rights to some
particular group,of fishermen. This can be accomplished by

establishing criteria for obtaining permits which favor certain
groups. Among. the reasons this might be done are the ‘following:

‘a) to restrict the fishery to some sector, such as
- commercial, recreational, or subsistence;

b) to restrict the fishery to users of particular fishing
methods;




c) to give preferential rights to fishermen with a
history of past participation in the fishery:

d) to give preferential rights to a group with special
cultural or sconomic ties to the fishery;

2) to vestrict the fishary to tha most productive or most
efficient fishermen: :

£} to maintain diversity in the fishery by allocating
various proportions of the total number of permits to
differsnt categories of fishermen. '

More than one of these'objéctiveé may be achieved in a given
fishery by the proper design of the limited entry program.

‘ Of course limited entry is not the only management approach
that can be used to achieve the fishery objectives listed above;
there are other ways to limit effort and there are other ways by
which fishing rights can be allocated. Fishery management in any
particular situation, then, requires that the objectives of the
management effort be defined (and prioritized) and then that
various management options be evaluated for their effectiveness
in achieving the management objectives. Any management measures
selected will have to be tailored to the specific problems to be
solved. :

. In this paper, the advantages and disadvantages of limited
entry will be evaluated for the offshore (EEZ) fisheries of the
Territory of Guam. ‘ '

The procedure which will be followed in this evauation is
first to evaluate the present conditions of the fisheries.in.
terms of biological, econdmic, and social factors. Then, some
possible management objectives, based on consideration of current
fishery conditions, will be proposed. Finally, limited entry
will be evaluated vis-a-vis other management options with regard
to their efficacy in achieving the management objectives.

OFFSHORE FISHERIES OF GUAM

There are essentially two offshore fisheries (fisheries that
‘take place at least in part in the EEZ) in the waters of Guam: 1)
pelagic¢ trolling fisheries that target tunas, mahimahi, marlin,
wahoo, and similar species and 2) bottomfish handline fisheries
‘that target deep-dwelling snappers, groupers, jacks, and
emperors. These fisheries are are, at least nominally, under the
purview of the Western Pacific Regional Fishery Management '
.Council. The Western Pacific Council has also developed Fishery
Management Plans (FMP's) for two other offshore fisheries,
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precious corals and deep~water crustacsans {spiny and slipper
lobsters), but offshore fisheries for these two groups do not
currantly exist in Guam. In the absence of fisheries for these
latter two resource groups and in the absence of any data to
indicate that harvestable stocks of these groups exist in the EEZ
around Guam, there is no reasonabls basis Tor evaluating any
particular managemant regimss for them, and so they will not bes
considered furthesr.

Potantially harvestable stocks of despwater shrimps
(Heterocarpus spp.) were investigated by the University of Guam
Marine Laboratory in the mid-70s (Wilder, 1977). A resource
survey carried out by the National Marines Fishery Service in
1282=1584 (Polovina et al., 1985) indicated that annual
equilibrium vields for Heterocarpus species for Guam and the
banks to the south (Galvez and Sanpta Rosa) could amount to
approximately 24 mt/year. . However, despite a few attempts to
harvest these. shrimps commercially on Guam, no fishery for them
currently exists. Should such a fishery develop, data collection
efforts should be undertaken so that the fishery could be
appropriately managed. At the present time there is little basis
for evaluating management alternatives for this resource.

PELAGIC FISHERIES OF GUAM

The pelagic fishery is the most productive fishery on' Guam.
Virtually all the fishing is done by trolling (although ika-shibi
technigques are used occasionally by a very few fishermen), and
fishing takes place within both the Territorial Sea and the EEZ.
Two additional pelagic fishery operations have bases in Guam but
presumably do not actually fish within the Guam EEZ; these are
the U.S. tuna seiners, which fish in equatorial waters, and the
Asian (Japanese, Taiwanese, and Korean) longline fleets which
operate in the waters of the Federated States of Micronesia.

iologica R i s (o]~

The major species caught in the Guam trolling fishery are
vyellowfin and skipjack tuna, mahimahi, wahoo, and blue marlin.
Species caught in significantly lesser amounts are barracuda,
rainbow runner, and sharks. Sharks have little if any commercial
value on Guam, although both barracuda. and rainbow runner are
sold and eaten. - B : :

‘The stocks of these species which are harvested by Guanm's
fishermen are presumably wide-ranging stocks, of which only a
small proportion occur within Guam's EEZ for only a part of their
life history. Tagging studies have suggested that this
presumption may not always be entirely the case for tunas, and
‘there have been very few studies which would either confirm or
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deny this presumption for the other pelagic species under
consideration. The best scientific information currently ,
avalilable, however, indicates that the proportion of the stock of
each of these pelagic species available for harvest by Guam's
domestic fishermen is but a small part of the total stock.
Therefore, any evaluation of the biological condition of pelagic
Tish stocks in the Guam EEZ must be based on a consideration of
the condition of the larger Pacific stocks of thase species,

Blue Marlin

Dzr. Robert Skillman has prepared a draft assessment of
stocks of Pacific billfishes (Skillman, R. A. Status of Pacific
Billfish Stocks, unpubl.). He concludes that Pacific blue marlin
(which are considered in his analysis to belong to. a single stock
centered at the equator with seasonally varying poleward -
extensions) are currently being overfished, but he. also suggests
that the condition of this stock is improving. He estimates that
the MSY for Pacific blue marlin is about 20,000 to 24,000 metric
tons. :

Offshore fishery data collected and analyzed by the Guanm
Division of Aquatic and Wildlife Resources (DAWR) indicate that
the annual Guam trolling catch of blue marlin has ranged from 6
to 32 mt over the period from 1982 to 1988. Thus the Guam blue
marlin catch amounts to approximately 0.09% of the MSY for the
entire Pacific stock. ‘

'Mahimahi and Wahoo

The stock structure of mahimahi and wahoo in the Pacific is
not known, and estimates of MSY for these :species have not been
made. . Recorded annual Pacific harvest for mahimahi during the
period 1982-1985 ranged from about 15,000 to 22,000 metric tons
(Oceanic Institute, 1988); the Guam c¢atch of mahimahi from 1982
to 1988 ranged from 19 to 146 mt, about 0.45% of the recorded
Pacific-wide harvest. N o _

Tunas

- Yellowfin and skipjack tuna are the largest pelagic fish
resources harvested in the western Pacific. The harvest of
. skipjack tuna in the central and western Pacific has risen over
the last two decades, reaching approximately 600 thousand metric
tons by the mid-80s. There is no indication that Pacific
skipjack stocks are near full exploitation, although the growth
of the western Pacific purse-seine fishery may change this
assessment (Kleiber, 1987). - B ' . '

- Westerﬁ PaCific stocks of yellowfin,tuna aréfalsé-though to
be less than fully exploited, but the longline fisheries which
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harvest larger, deep-dwelling vellowfin are thought to be more
mature than the purse-seine fisheries which harvest smaller,
surface~-dwelling fish (Au, 1987). Annual harvest of vellowfin
tuna in the western Pacific has been around 175,000 to 219,000
metric tons from 1981 to 1985 (au, 1987).

Guam's trolling harvest of skipiack tuna has ranged from 36
to 79 matric tons during fiscal years 1985 to 19288, wih a mean of
47 metric tons per vear. This is approximately 0.008 % of the
annual central and western Pacific skipjack tuna harvest. For
the same period, Guam's annual trolling harvest of yYellowiin tuna
has averagad 25 metric tons (20 = 32 metrie tons), approximately
0.013 % of the annual western Pacific harvest af this spacies.

‘Because of the limited impact that Guam's domestic fisheries
could conceivably have on the conditions of the stocks of these
pelagic species, there seems to be no bieclogical reason for
imposing any restrictions on the harvest of thase species by-
Guam's domestic trollers. '

Economic Condition of Fisherv

Guam's trolling fishery consists of several not clearly
.differentiated sectors. A few fishermen fish full-time and sell
most of their catch. Many others are primarily part-time
recreational fishermen, but they also sell some of their catch to
defray trip expenses. Almost all fishermen retain part of their
catch for home consumption or to share with relatives ‘and
friends. A new and growing sector is commercial charterboat
fishing. : R -

Results of a recent survey of the economics of offshore
fishing on Guam were summarized by Kasaoka (1989). The survey
included data from 35 offshore fishermen on Guam for whom )
trolling for pelagic species (tuna as well as marlin, mahimahi,
wahoo, ‘and others) was the most important fishery. Among the-
findings were the following: o . o

a) annual fixed costs per fisherman averaged $10,196;

b) annual operating Cdsts'per fisherman averaged $10,776;
c¢) annual revenue from fish sales per fisherman averagedl
$13,957. ' : : - .

© These data suggest that the average offshore fisherman on
Guam loses $7,015 per year (not.includinq*veSSel‘depréciaticn);
If this is, in fact, the case, offshore fishing on Guam cannot be
.considered to be an econcmically healthy industry. 1In fact, most |
offshore fishing on Guam is probably recreationally motivated, .
and any income generated from fish sales just helps to defray
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some of the costs of the recreational activity.

Charterboat fishing is a growing activity on Guam. This .
appears to be an economically viable industry as income is
generated by charter fees paid by customers in addition to income
from fish sales. Few data are currently available on the '
economics of the charterboat industry on Guam, but the Guam
Departmant of Commerce is undertaking such a study which should
provide usaful information within a year or so.

Marketing of the catch of dogwestic trolling-caught fish is
presently in somewhat of a turmeoil. One of the biggest impacts
on the sale of locally caught pelagic fish is the coupetition
provided by the foreign longline fleets and by the U.S. tuna
seiners.  Fish from both of these fleets are =old to retailers on
Guam. Relatively low prices and consistent availability have
allowed these fleets to Pre—-empt many of the _markets previously
supplied by Guam's domestic fishermen. ‘

A recurring marketing problem for domestic trollers is the
highly seasonal variation in abundance of several of the

important pelagic species:

a) The vast majority of mahimahi is taken during‘the four
months of January to April; very little is caught at other
times of the year. ' '

b) The availability of blue marlin, on the other hand, is
virtually restricted to the months of June to October.

c) Although avaiiable Year-round, wahoo is most frequently
caught during November and December. : )

Although the timing of seasonal runs of pelagic fishes is
well known, the strength of the run in any given year is
unpredictable. During years when the run is strong, :the
mapagEment of the .Guam Fishermen's Cooperative Association has
lowered fish prices and set ceilings on the amount of <ish they
would buy from the fishermen. Despite these actions, the Coop
has frequently ended up with more fish than it could market
profitably. During times of low fish availability, the Coop has
been unable to obtain enough fish' and has lost markets and
Customers as a result. The fishermen are also affected by
fluctuations in availability. Their income is reduced when fish
are scarce (because alternate sources of fish as well as non-fish
substitutes prevent a compensatory rise in fish prices). When
fish are very abundant,. prices drop. " 'The fact that fishermen are
able to catch more fish often does not ‘compensate for the drop in
- prices, because marketing ‘opportunities do not grow :

- Proportionately. .- - : -
' There seem to be some considerable economic problems facing
commercial trolling fishermen. Commercial charterboat operators

Ag



appear to be doing quite well, however, and this sector seems to
have further development potential. Economics does not play as
important a role among recreational fishermen who are primarily
motivated by non-commercial considerations (although they would
no doubt like to receive as high prices as possible for those
fish they do sell). Subsistence is not a major factor in the
trolling fishery, although most fishermen do retain some of their
catch for home comsumption. The cast of smali-beoat trolling is
probably prohibitive for any significant dependence on this
fishery for subsistence, ‘

There may be some economic justification for reducing the

. catch of pelagic species during times of great fish abundances to
avoid fleoding the markdt and reducing prices to the fishermen.
Perhaps a better alternative, however, would be to develop better
marketing arrangements for the fish so that surpluses on the Guam
market could be shipped elsewhere for sale. :

Social Aspects of the'Eishegy

All sectors of the trolling fishery on Guam are open to any
fisherman who can afford the costs of entering it. These costs
are quite variable, e.g., initial purchase costs for boats
presently in the fishery range from $3,200 to $200,000, and so-
entry inte the fishery is available to almost any potential
fisherman on Guan. '

Participants in the fishery are primarily Chamorros and
"Statesiders" (Caucasians), but other ethnic groups including
Koreans, Japanese, and Filipinos are also involved.

The majority of Guam's trolling fishermen can be categorized
‘as recreational -fishermen. Most have other employment, and most
fishing is done on the weekends and holidays. Although it is
sometimes difficult to make a clear distinction between
recreational and commercial fishermen on Guam, because even
recreational fishermen sell some of their catch, the recreational
component of this fishery is obviously important.

Existing Management Efforts

Guam does not require a fishing license for any of its
fisheries, and there are no fishing regulations in place which
are applicable to the trolling fishery. A Fishery Management
Plan (FMP) for pelagic species in the U.S. EEZ of the Western
Pacific Region (which includes the EEZ around Guam) has been
developed by the Western Pacific Regional Fishery Management
Council and implemented by the U.S. Department of Commerce. This
FMP regulates foreign fishing for pelagic spéciés in the region
but has no regulations applicable to the local trolling fishery
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on Guam.

The Guam DAWR collects data on the trolling fishery through
its offshore fishery survey., Data on catch and effort are
collected from fishermen returning to port. These data are
analyzed and summarized in the DAWR annual reports. Commercial
data are also collected through the WPACFIN program. This
program gathers sales receipts from the GQuam Fishermen's Coop and
other dealers, and the data are summarized periodically {Hamm and
Quach, 1988;. -

Management Objsctives for gGuam's Offshore Trcllina Fishery

The Territory of Guam‘Fishery Devalopment and Management
Plan (Amesbury and Callaghan, 1981) sets out objectives for
development and management of fisheries for the island. For

small=boat fishing, of which trolling is the major component, the

Plan states the following:

Overall development goals for small-boat fishing are to
increase the supply and quality of seafood for local
consumption and to decrease Guam's dependence on imported
fishery products; to increase employment and investment
opportunities in commercial fishing; to supplement family
‘real income through-the-harvesting of seafood for home
consumption; to enhance recreational fishing opportunities
for sport fishermen; to supplement Guam's attractiveness to
tourists by providing charterboat fishing opportunities for
visiting sport fishermen; and to improve the safety of
small-boat fishing in general.

Thus, management efforts for offshore pelagic;species on Guam
should endeavor to accomplish the following objectives:

a) to the extent possible, maintain ¢he abundance and
availability of pelagic fish stocks around the island;

‘b) to pro?ide opportunities for productive and pfofitable
commercial trolling fisheries;

c) to maintain opportunities for local fishermen to harvest
fish for home consumption; : : :

'd) to enhance opportunities for recreational trolling .
fisheries; - :

€) to encourage and maintain charterboat fishing operations,
- particularly. those related to Guam's developing tourism -
industry; ) B © ' -
- f) to the extent possible, improve the safety of small-boat
fishing. : ' - , :
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Evaluation of Limited Entry and other Management Strategies for
Offshore Trolling on Guam :

Recent evaluations have indicated that skipjack and
yellowfin tuna stocks in the western Pacific do not appear to be
overharvestad; however tha devalopment of pursa seining in the
reglon could change that assessment. The Pacific stocks of blue
marlin are perhaps at a lsvel where substantial increases in
harvesting effort might lead to stock declines. Little or no
data are available for the stock condition of mahimahi, wahoo,
and the other species taken by Guam's fishermen in the FEEZ.
However, -the amount &f these species taken by Guam fishermen is
so miniscule compared to Pacific-wide harvests, that even
complete cessation of trolling in Guam's waters would have no
measurable affect on the stock size of these species. There
-would, thus, seem to be little justification for -any management
measures whose 'only effect was limiting fishing effort by Guam's. .
trolling fishermen.” No such effort limitations are likely to
improve the catches of Guam's fishermen or those of fishermen
elsewhere. ' - ' '

Neither would effort limitations improve the economic return
of the fishery in the long run. 1In fact, the results would
likely be the opposite. If effort or catch limitatiens were
imposed during times of unusually high abundances of these
species, the price that fishermen could- get :for those fish caught
would probably improve somewhat, but such intervention in the
local fishery seems inappropriate at present for the following
reasons: S _ Lo

a) Other sources of;fish are avaiiablemén-Gtam,"so there is
a limit to price variation due to local harvest levels;
b) It is not presently b@ésible=to_prédict-1arge'runs:in
- advance, so any fishing,limitations;during.major”runs would
haveto be instituted after the run is -underway and-then

becomes recognized as an unusually large one; -

Cc) Even though the Coop may be unable to handle an.
overabundance of fish, local fishermen-have usually been -
able to work'out other arrangéments (e.g., marketing the
fish themselves on the side of the road) .to dispose of their
catch. : . : AR :

d) If fishermen decided to reduce their catch to keep prices
up, it would be more appropriate for them to .work out these
arrangements among themselves than to have limitations.
imposed by the government; T S e
- @) Those who fish primarilykforfrecreationgwouid probably
- value the opportunity to fish more highly than they would
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value stable prices for the fish they caught.

f) Charterboat operators, who make most of their income from
charter fees paid by their customers, would put more value
on unrestricted opportunltles fele] carry out charters than
they would on the price of the fish in the market.

Thus, although fish prices ars of importancs teo all
fishermen, thesre are other, 2ven more important consideraticns
for many of Guam’s trolllng fishermen. And even for commercial
trollers, the catch improvement by restricting fishing is
unlikely to be measurable (if any improvement would.occur at
all). There does not appear to be any economic justlflcatlon for
limiting effort in the trolling fishery.. . i,

The trolling fishery is open to anyone who chooses to and is
flnanc;ally able to acquire the necessary boat and gear.. As.no
one is presently excluded from the fishery, there seems to be no
need to establish preferential fishing rights for any individuals
or groups. Allocation of fishing rights preferentially to one.
group of fishermen could only be accomplished by denying fishing
rights to other groups.

: There is no evidence that trolling catches on Guam are
1nversely related to fishing effort expended by local trollers,
i.e., that reduction of fishing effort, by whatever means, would
improve the catch rate relative to the effort remalnlng, and so
any denial. of fishing rights to one qroup would not increase the
catch rates of those permitted to remaln in the fishery.

If recreational fishermen were entirely satisfied with
recreational rewards and could be induced to release their catch
or, at any rate, not to sell it, commercial fishermen might
benefit by having greater opportunltles to sell their catch
during times of fish glut. During times of fish. scarcity,
however, markets such as the Coop suffer from a lack of. product
and would be hurt by such a practice. Since recreational
fishermen do sell: their catch to defray some of their costs, many
would not be enthusiastic about this’ proposal

While the catch of local trollers probably has no measurable
impact on the catch of purse-selners and longllners the_converse
may not be the case. ' _ _ , .

The purse«seiners (both U.S. and foreign) presumably do most:

of their fishing in equatorlal waters, but they are not excluded
by U.S. law from fishlng in. the EEZ around. Guam, .because the U.S.
has no regulatory regime for purse-seine tuna fishing in the
western Pacific. The U.S. fleet has been unwilling to report
their fishing activities to the NMFS or to the Western Pacific
Regional Fishery Management Council, and so there is no way to
know exactly how purse-seine fishing is distributed within the
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region nor the exact composition of the catch. Surface-dwelling
yellowfin and skipjack tuna make up the majority of the catech,
and it seems that there is also some unquantified bycatch of
other surfaceadwelling pelagic species such as marlin and
mahimahi. Thess are the same species harvested by Guam's
trolling fisherman.

The foraign long~line flests presumably fish in the waters
of the F3M (in the case of the Japanase) or in international
waters or the waters of Palau {in the case of the Taiwanese, who
do neot have current fishery agreements with the FSM: Williams,
1289). The Forum Fisheries Agency (FFA) accumulates and
publishes data on the fishing activities of vessels permitted to
fish in the EEZs of member nations, but as vet ne studies have
beert carried out to determine whether these longline fleets have
any effects on Guam's local fisheries. A& major target of the
longliners is yellowfin tuna, but the stocks harvested are
deepér~-dwalling ones, and it is not clear how these deep’ stocks
interact with surface schools of yellowfin. - Bigeye tuna and
marlin are also caught. Foreign longliners cannot legally fish
in the Guam EEZ without obtaining a permit from the NMFS,
carrying an observer, and reporting their fishing activity and
catch.

There seems to be a growing interest among U.S. fishermen in
entering the longline fishery in the waters ;around Guam. - This
would add a new sector to Guam's domestic fishery and could 'spark
additional controversy about the allocation of pelagic species
among different fishery sectors on island. '

There is also growing concern about the potential impacts of
drift gillnetting on the stocks of many pelagic species. There
is very little knowh about the pelagic gillnet fisheries in this
region, but what is known about this type of fishing in other
parts of the Pacific appears to bode ill for other users of
pelagic resources. _ SR

Coﬁclu%igﬁ

There seem to be no overriding reasons for instituting any
management measures for the. Guam domestic trolling fishery at the
‘present time., ' S : T

There is a need for much more data on the purse-seine,
longline, and pelagic gillnet fisheries that operate in the
region and their impacts on local trolling fisheries.

It should be noted that the small-boat fishermen of Guam
feel strongly that some sort of restrictions should be imposed on
the purse-seine fleets and longline fleets that. work out of "Guam.
The complaints of the Guam fishermen are two: S R
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a) These fleets catch fish (either within or ocutside the
Guam EEZ) that would eventually be catchable by local
trollers. Thus catches by Guam's fishermen are reduced
hecause of catches by these outslde fishing operatlons

b) These fleets sell thelr discards or bycatch on Guam, thus
denying markets to local fishesrmen.

Local fishermen lanterviewed are virtually upanimous in their
opinion that someathing should be done to prevent thess adverse
impacts on 1oca1 fisheries.

_ Tha Western.Pacific Regional Flshery Wanagement Ceuncil
should continue to urge the U.8. purseé-seine fleet to release

information on its by=-catch of pelagic: management unit specdies to

improve the data base for management of these spec1es and to
allay presumably groundless fears that the purse seine fleet is
fishing in the Guam EEZ thereby:reducing the potential catch by
local fishermen.. Similarly, the Council should continue . efforts
to improve fishery surveillance and enforcement in the’ ‘Guam ‘EEZ
to ensure that foreign longline fleets are not fishing 1llegally
in the Guam EEZ.

It might be appropriate to restrict flshlng by purse-
seiners, pelaglc gill netters, and- -foreign longliners from the
Guam EEZ in order to protect local pelagic fisheries. None of
these large-scale fisheries currently claim to operate in the.
Guam EEZ and SO would not be dlsadvantaged by such restrlctlons.

There may be opportunltles for developlng domestic .pelagic
longline fisheries on Guam: This would: create a ‘need for’ further
evaluation of fishery interactions among’ local’ pelaglc fishery
sectors -and perhaps a need for ‘some means of allocat;ng flshlng
opportunltles among these groups. Heated ‘controversy has arisen
in Hawaii between longliners and other domestic pelaglc
fishermen, and such problems could spread to Guam. As domestic
longline fisheries have not yet materialized on Guam, it ds-
difficult to evaluate possible management options for such a
fishery. However, efforts should begin forthwith to gather data
on longline fisheries and their ‘impacts ‘on other pelagic . .
fisheries so that approprlate management regimes can be developed
should the need arise. _ )

BOTTOMFISH FISHERIES ON GUAM

Bottomfish flshlng is the second most important. offshore
fishing method used in Guam. Most of the bcttomfishing takes
place around the island of Guam within the Territorial Sea, but
some bottomfishing is carried out on various offshore banks
within the EEZ.
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Biological Condition of Bottomfish Stocks

Several species of deepwater Snappers of the genera
Pristipomoides, Etelis, and aphareus as well as species of jacks
(Caranx), groupers (Epinevhelus), and emperors (Lethrinus) are
the principal targets of the Guam bottomfish figshery. -

During 1982 to 1984, the NOAA ship Townsend Cromwell carried
out an extensive survey of bottomfish stocks throughout the
Marianas archipelago (Polovina =t al., 1985). Analysis of the
data from these cruises indicated a maximum sustainable vield
(MSY) for bottomfish throughout the archipelago (and the western
seamounts) of 109 mt/yr. They estimated bottomfish MSY for Guam
and the banks to the south (Galvez Banks and Santa Rosa Reef) to
be 25.8 mt/yr. ' '

Data from the Guam Division of Aquatic and wildlife
Resources offshore fishery survey indicate that over the period
from 1982 to 1988, the Guam bottomfish catch has ranged from-a
low of 8 mt in 1982 to a high of nearly 40 mt in 1985; the catch
in the most recent year (1988) was 24 mt. The bottomfish catch
is closely related to the amount of fishing effort expended in
any given year, but there has also been a decline in bottomfish
CPUE in the last few years; CPUE in terms of boat-hours and in
person-hours was lower in 1988 than in any of the previous years.
An analysis of the Guam offshore fishery”survey-data‘curréntly in
progress (S. Amesbury, in prep.) suggests that the MSY for '
bottomfish around Guam may be in the range of 45 to 65 mt/yr,
twicé or more the estimate of Polovina et al: The difference in
the two estimates is likely due to the inclusion of emperors
(Lethrinidae) in the DAWR data and in Amesbury's MSY estimate and
the exclusion of this group from the Polovina et al. MSY = '
" estimate, P o : L S

. It appears that the Guam bottomfish catch is.approaching or
at MSY (and may have exceeded MSY in past years).  Although
precise data are not availablg,.it_seems-likely-that most
bottomfishing effort is expended in the waters close .-to Guam (as
opposed to the banks to thé'SQuth),_and;so;bottquish may ‘be '
being overharvested in the waters near Guam. . - . ..~ . i

While little is known of larval life history, patterns of
recruitment, and adult fish movements among pinnacles and slope
habitats, it has been generally thought .that overfishing can -
reduce bottomfish stocks in localized areas and that it may take
some time for these areasﬁtovrecover...mnisp;in,fact,,appears to
have happened at Haputo Pinnacle off the west coast of Guam ©
(Ikehara, Kami, and Sakamoto, 1970)., T e

Management of—bottomfish'in the Guam EEZ and adjoining
Territorial waters may be needed to prevent: fishing effort from
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exceeding that sufficiant to harvest MSY. It would also be
appropriate to redirected fishing effort away from heavily fished
areas to less heavily fished ones. A significant increase in
bottomfishing effort could lesad tc depletion of local stocks.

Economic Condition of Bottomfish Fisherv

The study of the economics of Cuam offshore fishermen
summarizad by Kasaoka (1989) included beottomfish fishermen, but
because almost all bottomfish fishermen also troll, it is
difficult to analyzs the economics of bottomfishing separately.
It is likely the case, however, that the general lack of profit
in the Guam offshore fishery is also true for those who '
bottomfish. ' : o

The Guam Fisherman’s Coop is currently paying $2.00-2.25 per
pound for bottomfish. This is the samé price it is paying for
wahoo and mahimahi (blue marlin is being bought for $1.00 per
pound) . Depending upon the true MSY for this fishery, the
potential value of the Guam bottomfish fishery may be between
$114,000 and $286,000. : '

‘The Guam DAWR offshore fishery survey data indicate that
bottomfish catch rates on Guam average around 1 kg/person-hr of
actual fishing time. At $2.00 per’ pound, this works out -to $4.40
per person-hour. This is enly slightly above the minimum wage
and doesn't take into account any costs of fishing (which average
$122 per trip exclusive of ‘annual boat maintenance and other
business costs; Kasaocka, 1989). e '

Most fishermen on Guam do bottomfishing only occasionally,
for recreation and to catch fish for home consumption. There are
a small number who bottomfish more reqularly to catch fish to
sell, and these fishermen have higher than average catch rates
(G. Davis, pers. comm.). " - UL L

‘Management measures that lead to reduced bottomfishing
effort could improve catch rates, and measures .to control

additional effort could prevent further declines in catch rate.
Thus there are some economic reasons for wmanaging effort in the -
Guam bottomfish fishery. . ; - '

Bottomfishing is not practiced as widely as trolling on
Guam. Of the 35 respondents in the small-boat economic survey
(Rasaoka, 1989), 23 indicated that they did some bottomfishing
(and 34 indicated that they did some trolling). The Guam -
Division of Aquatic:and Wildlife Resources estimated that annual
bottomfishing effort during 1982-1988 ranged from 2,376 to 14,356
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boat-hours; during the same period, trolling effort ranged from
13,977 to 37,365 boat-hours per vear, about 4 1/2 times as much
as bottomfishing effort.

#Most of the fishermen who indicated in the econemic surveay
that they bottomfish on Guam are Chamorros and Caucasians.

Existing Management Efforts

The Western Pacific Fishery Management Council has prepared
a Fishery Management Plan for Bottomfish in the Western Pacific.
Region (including Guam). The plan is of the "framework® variety
and calls for the collection of data and for monitoring the
fishery but does not include any specific management measures for
the bottomfish fishery around Guan. :

Because most of the bottomfish fishing grounds and most of
the bottomfish resource around Guam is in Territorial waters,
any management effort on the part of the Council would have tg be
mirrored by local regulations to be effective.

'The Guam DAWR collects catch and effort data on the Guam
bottomfish fishery through its offshore fishery survey program.
Commercial data from the Guam Fishermen's Coop and other dealers
are gathered by the WPACFIN program (Hamm and Quach, 1988).

The fishery management objectives for small-boat fishing set
‘out in the Territory of Guam Fishery Development and Management
Plan are cited above. ' For bottomfishing these would be the
following: ‘ . :

a) to the extent possible, maintain the abundance and
availability of bottomfish stocks around the island;

b) to-provide:opportunitiesffor productive and profitable
commercial bo;;omfish fisheries; : .

c) to maintain opportunities for local fishermen to harvest
bottomfish for home consumption;

d) to‘enhance opportunities for recréational bottomfish
fishing;

e) to the extent possible, improve the safety of small-boat
fishing., ; - ' .




If the Polovina et al. (1985) estimate of Guam's bottomfish
MSY is accurate, current levels of bottomfishing effort are
harvesting very close to MSY. If the more optimistic MSY
estimates of 45,000 to 65,000 kg/yvr are correct, the current
level of fishing could incresase two-fold or more before MSY is
reached. In either case, management of this resource should be
considered to prevent Qverharveetlﬁg

Limited entry is a management tool that could ba used to
control fishing affort to stabilize it at a level sufficient to.
harvest at MSY or at some lower level to improve the.
‘prefltablllty of the flsnery

Analyels of bettomfleh catch rates suggests that MSY could
be harvested by about 5 to 20 full-time bottomfishing boats
{depending upon whether the Polovina et al. MSY or the more
optimistic MSY is the correct one). At the catch rates indicated
by Polovian et al. (1.5 ' kg/line-hour with an average catch of
7.3 mt/vessel) and ‘current bottomfish prices on Guan ($2 00/1b),
these boats would gross approximately $32,120 per year, but could
do better if the price of bottomfish increased dramatically or if
they were able to achieve catch rates substantially higher than
average {(in which case, of course, a much smaller number of boats
could harvest MSY) S

The much larger number of fishermen who presently catch
bottomfish prlmarlly for recreation or for home consumption could
be allowed:to remain in the flshery under a limited entry scheme
{(as the flshery is not presently overharvested) if their
bottomfish fishing effort did not increase, but if the price of
bottomfish improved SLgnlflcantly and these fishermen were
persuaded to invest more effort into bottomflshlng, there could
be a large overcapacity in the fishery.

Perhaps a procedure which allowed access for recreatlonal
and subsistence fishermen but ‘which limited the number of
commercial flshermen (i.e., those who are allowed to sell their
catch) could be de51gned. Such a scheme could serve .the dual
purposes of conserving the stocks as well as preserving the
dlver51ty of the present fishery. :

However, in considering such a scheme, the fellowxng issues
would have to be addressed°

1) At hlstorlcal catch rates and existing prices, full-time
bottomfishing may not be economically realistic. The costs
of admlnlsterlng a limited entry program might exceed the
value of the fishery.

2) ‘Most bottomfishing grounds are w1th1n terr1tor1a1 waters
with perhaps a third of the stocks being on banks beyond
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three miles from Guam. Jurisdictional issues would have to
be addressed before a successful limited entry program could
be implemented.

3) Most subsistence and vecreational fishermen have
traditionally sold part of their catch in excess of theijy
immediate needs to defray some of their trip cests. Would
these fishermen be unfairly disadvantaged by a limited entry
scheme?

Among other alternatives for managing the bottomfish fishery
on Guam are catch limits, size limits, area restrictions, =2ffort
limitations, and taking no actiocon.

‘Taking no action has certain advantages: it is inexpensive,
it avoids conflicts over jurisdiction and between privileged and
excluded fishermen, and it has worked so far. If the fishery
doesn't change significantly, this would probably be the
preferred alternative. ' Should participation and effort in the
fishery expand significantly, however, in response to higher
prices for fish or more effective fishing methods, some
management measures would need to be implemented.

. Catch limits could be effective once a reliable value. for.
MSY has been established for the fishery. This would require
monitoring of the bottomfish catch (which the Guan DAWR does now
through a port sampling system). Two disadvantages of catch
limits are these: '

1) The burden of catch limits falls on the commercial
fishermen who depends on large catches and continued freedom
to fish to survive. - : '

' 2) catch iiﬁiﬁs\encoufage underreporting of catch. The Guam
DAWR fishery survey is cne which the fishermen now

voluntarily agree to.  .Such cooperation would dwindle if

fishermen realized that their future right to fish was being

_diminished by every fish brought in for counting.

Overfishing is frequently signalled by decreasing sizes of
fish landed. ‘Thus far, analysis of fish size frequency has not
been carried.out for the .Guam bottomfish fishery. Such an
analysis could indicate the need for establishing minimum size
limits for bottomfish. It would be difficult to enforce minimum
sizes for bottomfish caught by subsistence or recreational
fishermen without a greatly expanded enforcement effort, but it
would be relatively easy to establish minimum sizes for
commercial sale and enforce these at the markets. This would
discourage commercial fishing in areas where fish size had
diminished. This is a management tool that would be easy to use
and might well preclude the need. for other management measures.
The Guam DAWR has some data on the sizes of bottomfish caught on
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Guam, and it would be very valuable to work up this data to
evaluate minimum size limits as a management option for this
fishery.

Area restrictions could be usad to redirect affort away from
overfiished areas to areas with less fishing pressure. a possible
approach would be te rastrict largser boats and/or commercial
boats from fishing in waters nsar the island, pressrving these
areas for small-scals subsistence and recreational fisherumen,
This would entail a considerable enforcement burden to determine
whave fishermen were fishing, however. It would, of course,
restrict opportunities for commercial bottomfish fishermen to
make money, especially during times of bad weather when the
offshore banks would he inaccessibhlae. : '

' Various possible effort limitations include gear
restrictions, limits on landings per trip, and limited number of
fishing trips per year. Certain types of gear, such as bhottom
trawls and set-nets are restricted in the EEZ by the Fishery
Management Plan for Bottomfish and Seamount Groundfish Fisheries
of the Western Pacific Region prepared by the Western Pacific
Regional Fishery Management Council. Parallel restrictions for
territorial waters should be considered by the Guam government.
Generally, effort restrictions work preferentially against the
commercial fisherman who needs to be as efficient and productive
as possible to survive economically. Restrictions on catch per
trip and trips per year would be difficult to enforce on Guam.

- Ay

Conclusicon

In ‘summary, the management alternatives that seem most
appropriate for the Guam bottomfish fishery at present are the
following: . : o - SR

, 1) Take no action unless warranted by a more detailed -
consideration of the MSY for bottomfish stocks arourd Guam
or unless a significant increase in participation in-‘the
fishery occurs. '

' 2) Should the considerations above warrant ‘action, examine
size-frequency data for bottomfish ‘species harvested on Guam
to evaluate the usefulness of instituting minimum salable '
sizes for bottomfish species harvested locally. '
.3) If establishing minimum commercial size limits does not
appear to be an effective management option, then
consideration should be given to instituting a limited entry

scheme for commercial bottomfish fisheries.

Because the bulk ofﬂthé-bottomfish resource. and the
bottomfish fishing activity occurs within territorial waters, the
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Territory of Guam should assume the iniative in these management
efforts with support from the Western Pacific Regional Fishery
Management Council. This will assure opportunities for the
concernad fishermen to have adequate input into the management
deliberations and will enhance compliance with any management
measures adoptad.
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APPENCIX A
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CUAM/NORTHERN MARTANA ISLANDS

PELACIC TMD

STECIES

TOPULAR/ COMMON NAME

Blue marlin

Seriped marlin
Blaeclk marlin
Broadbill swordfish
Sailfish

Spearfish

Mahimahi

Tosuno/Ono/Wahoo
Qeceanie whiterip shark
Tiger shark

Silky shark

Blacktip shark
Galapagos shark
Thrasher shark
Nammerhead shark

Creat white ghark

Make shark

Makaira nigficans

Tecrapturus andax

Malkaira indica

Kiphias pgladius

Isciophorus platypterus
Tetrapturus angustirostris
Coryphaena hippurus & C. equiselis

Acanthoeybium solandri
Family Carcharhinidae
Family Carcharhinidae
Family Carcharhinidae
Family Carcharhinidae
Family Carcharhinidae
Family Alopiidae

Family Sphyrnidae
Family Lamnidae (Isuridae)

Family Lamnidae {(Isuridae)

CRUSTACEAN TMP SPLECIES

GUAM/NORTHERN MARTIANA ISLANDS

POPULAR/COMMON NAME

SCIENTIFIC NAME

1 Spiny lobster
Slipper lobster
Deep-water shrimp

Panllirus spp.
Seyllarides sp.
Heterocarpus sp. '+

TUNA STECIES

GUAM/NORTNERN MARIANA ISLANDS:

POPULAR/COMMON NAME

SCIENTIFIC NAME

Yellowfin tuna
Bigeye tuna

Albacore tuna
Skipjack tuna/bonita

Kawakawa/black skipjack tuna

 Thunnus albacores

Thunnus obecsus
Thunnus alalunga
Karsuwonus pelamis
Euthynnus affinis
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APPENDIX B

Herein are selected pages from the "Check-List of Guam Fishes" (Kami et
al. 1988), froa the "CheckwList of Guam Fishes, Supplement I" (Kami 1971}, and
from "Check-List of Guam Fishes, Supplement 11" {Kami 1975). They are included
here because they contain Chamorro names for zome of the species or families
liasted in Appendix A, which indicates a familiarity with these fish on the

. part
of native peoples of Guaa.
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Partial Check-List of Guaa Fishes Selected from Kami et al. {1968)

104 Micronesiea

Epinephelus fasciatus (Forskal) [GADAD)
Two specimens, 170 and 180 mm. TL., Umatac, March, 1963,
Epingphelus medurensis (Gunther) [GADACQ]
One specimen, 373 mm. TL., Ritidian Point, April 17, 19566.
One specimen, 420 mm. TL., Facpi Poiar, December 2, 1566,
Epinephelus elangatus Schulrz _
One specimen, 375mm. TL., Cocos Island re-ef’ October 26, 1565,
Epinephelus maculatus {Bloch)
One specimen, 1353 mm., Guam. Fou ler. (1923 9.
Epinephelus daematii Gunther o
One specimen, 6.3 inches, Guam, July 12, 1900. Seale (1901: 76-77).
Note: E. daemetii probably a misspelling by Seale of E. dameli (Gunther).
Weber and de Beauforr (1931: 44-43) includes Guam in the distribution of
this species. :
Cephalopholis obtusaurus E\ ermann and Sealc [GAD:\O]
Two specimens, 160 and 163mm. TL., Orote Point, December 10, 1965.
Cephalopholis urodelus (Bloch and Sc_hncidcr) [GADAQ] .- :
Two specimens, 180 and 222mm. TL., Tarague, August 3, 1964,
Cephalopholis argus (Bloch and Schneider) [GADAO] ‘
_ One specimen, 290 mm., Merizo lagoon, .\Iarch 31, 1967,
Cephalopholis igarashiensis Katayama
One specimen, 380 mm. TL., Tarague; June 16, 1966.
Two specimens, 232 and 247 mm., between Merizo and Umarac, April 28,
1967.
Cephalopholis coatesi Whitely
One specimen, 241 mm., Orote Point, December 9, 1966
Cephalopholis aurantius Cuvier and Valenciennes
One specimen, 203 mm., Facpi Point, December 29, 1966
Caesioperca thompsoni Fowler _
One specimen, 113 mm. TL., reef off’ Cocb's"Island, December 2, 1963.
Cromileptes altivelis (Cuvier and Valenciennes)-
_Oné specimen, 440 mm. TL., Guam, Febmary 1966
Vanola fouti {Forskal) : L
One specimen, 141 mm., Guam,.date unrccordcd
One specimen, 376 mm., Merizo, May 5, 1963.
Plectropomus lea_ﬂardu.r t’Laccpcdc)
One specimen, 364 mm., ‘Ritidian Pomt, Scptcmbcr 17 1963
One specimen, 643 mm., Orote Pcunt, March 16, 1967.
Plectropomus truncatus Fowler _
One specimen, 230 mm., Merizo lagoon, \Ia.rch 31 1967.
Scalantarus chrysostictus Smith . .
One specimen, 130mm., bet\\ een \Ienzo and Lmatac, Apnl 7, 1967
Saloptia powelli Smith- o : :
One specimen, .80mm., Facpx Pomt, Dcccmbcr 29 1966
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166 Micronesica

Seven specimens, 21 to B mm.; Guam, \ovember 24, 23, 26, 1945, [achner
In Schultz 2¢ al (1953:471-472).
" dpogon isestigma (Jordan and Evermaan)
One specimen, 48 mm., Guam. Lachner fn Schulez ot al (1933: 472-473).
Apogon variegatus Valenciennes
Twelve specimens, 15 0 @ mm., Guam. Lachner In Schu 1z eof ol (1933: 473~
476).
Apogon mva}enus ‘Guather
Seven specimens, 2 to 4.5 inches, Guam, j’une 1%- 1900 Seaie (1901 i6)
Apogon auritus Cuvier and Valencinnes :
One specimen, 2.25 inches, Guam, j’uiy 12, 1500. Sealﬁ (1901 76).
Cheilodipterus macrodon. (Lacepede) [LANSI] }
Onc spec:men, 143 mm., Agat, Fcbruary 3 1865.

F AMILY PRIACA\THIDAE
(Big Eyes) .
Priacanthus hemrur {Forskal) [MAMAGAS]
Two specimens, 190 and 200 mm. TL., Apra Harbor, Dcccmbcr 28 1%6
Prigcanthus cruentatus (Lacepede) [M -kl\{AG AS]
One specimen, 114 mm., Orote Point, March 8, 1967,

FAMILY CORYPHAENIDAE
{Dolphins)
Coryphaena hippurus Linnaeus
One specimen, 480 mm., between Orote and Ritidian Point, March 8, 1966

FAMILY BRAMIDAE

Eumegistus illustris Jordan and Evermann .
One specimen, 777 mm. TL., Merizo, Ja.nuary 6 1967

FAMILY CARAXNGIDAE
{Pompano or Jack Crevally)"

" Several vernacular names are applied to the carangids primarily to dxstmgmsh
sizes rather than species. EE, 3 to 4 inches in length; TARAKITIYOS, 6 to
16 inches in length; TARAKITO 13 inches or la.rgcr' MAMULAN, largcr than
30 pounds. : _

Gnathanodon :pecza:u.r (Forskal) ' )
One specimen, 118 mm., Merizo, October 17,1965,
Scomberoides sanctispetri (Cuvmr) [HAGI)
Three specimens, 161 te 173 mm., Apra. I-Iarbor, \Tovcmber 17 1966
Caranx :ezj‘amatux Quoy and Gaimard - '
Ouze specimen, 382mm., Omte Pomt, Dcc:mber 9 *1966.
Caranx mdamp ygus Cuvier
One specimen, 306 mm., Orote Pomt, Dccembcr 9 1966
Caranx 1gnabdu (Forskal) ' : '
Two specimens, 240 to 242 mm. TL., Apra. Harbor, No vcmber 17, 1966.
' Camnx lugubris Pocy
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108 Micronesica

One specimen, 247 mm., Finegayan, Naovember 13, (963,

One specimen, 270 mm., Merizo, September 9, 1964,

One specimen, 287 mm., Orote Point, December 18, 19%
Lm’janu: bohar (Forskal) [T—XGAE I

One specimen, 330 mm., Urune Point, November 13, 1963,
Lutjanus kasmira (Farskal) {FU\’AI]

One specimen, $2mm. TL., Nimitz Beach, September 8, 1963,
Lutjanus monostigmus (Cuvier and Valeneiennes) [KAKAKA]

One specimen, 183 mm. TL., north of Cetti Bay, Now ernber 18, 1963
Lutjanus argenhmacufam: (Forskal) [TAGAFI SADOC) .

Two specimens, 143 and 136 mm., Pago River, March 7, 1966.
Lutianus (Lutjonus) fulvus (Bleeker) [K. -&KAKA]

Three specimens, 6-8 inches, Guam, June, 1900. Seale (19{)1 8.
Lutianus (Lutjanus) lineolatus (Ruppell)

Tswenty-seven specimens, 1 inch, Guam, June I, 1990, Seale {1501: 78-79).
Pristipomoides ricboldii {Bleeker) :

One specimen, 325 mm., Ritidian Point, April 17, 1966,
Pristipomoides amoenus Sn}'dcr

One specimen, 275 mm., Ritidian Pomt ja.nuary 3, 1965.
Pristipomoides microlepis (Blcck:r) N

One specimen, #45 mm., Oroto Point, Dcccmbcr 2 1966
Pristipomoides auricilla (J’ordan Evermann, and Tanaka) ,

Three specimens; 250 to 263 mm., South of Cocos Island reef, November 30

1966. All three specimens deposited at B. P. Bishop Museum.

Macolor niger (Forskal) ‘

One spccimcn, 267 mm., Merizo, September 30, 1964.

One specimen, 226 mm., Merizo, May 3, 1965. -

One specimen, 228 mm. TL., Cocos Is[and Dccembcr 25 1963
Etelis marshi (Jenkins) )

One specimen, 375 mm. TL Rmdxan Pomt, _)'uly 31 1965
Etelis carbunculus Cuvier

Four specimens, 7535 to 920 mm. FL., Orotc, Dcccmbcr 30 1966 ;

Six specimens, 635 to 860 mm. FL., Orotc, _}‘anuary 17 18 19, 1967
. Roa.revdtm bngfmmt (Seale) ; . h
’ 'One specimen, 327 mm., Guam, Fcbruary, 1964
Caesio caerulatirens Lacepede [BONIT A]
- One specimen, 205 mm., Merizo, Fcbruarj', 1965

Aphareus rutilans Cuvier and Valenciennes

- One specimen, 790., Umartac, .date. unrccorded s

One specimen, 264 mm., Orote Poznt, Dccembcr 16 1965
Aphareus furcatus (Lacepede) .. - .7

One specimen, 264 mm. TL . rccf off Agat, .\ia.rch 11 1966
Aprion virescens Cuvier and Valenciennes . .

Head oanly, Guam, date unrecorded.. -, c
‘Monotaxis grandocilis (Forskal) [\IATA\'HAGO\] : '

One specimen, 93 mm. TL., Cocos Island, September 27; 1966
Scolopsis eancellatus {(Cuvier and Valencxenne:) (SIHIG)

¥
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Val. 4. June 1963 123

Twa spec:rnens 79 and 82mm. TL., Agana Bay, July 23, 1883,

One specimen, 140 mm. TL., Cocos Ialand channel, September 27, 156.
Carapus mourlani (Petit)

Five specimens, 74 10 M mm., Cuam. Smith {15&4az 33).
Carapus parvipinais (Kaup)

Twe specimens, 63 to 238 mm., Guam. Smith (1564a: 35),
Jordanicus. gracilis (Bleeker)

Two specimens, 140 and 185 mm. TL., ~Agapma Bay, July 25, 1863,
Encheliophis vermicularis 2{uller

Two specimens, 93 and 115mm., Tumon Bay, June 20, 145, Schultz et al

(1960 392»393)

FAMILY CALLIONYMIDAE -

Callionymus calliste Jordan and Fowler : '
One specimen, 20mm., Guam, 1945. Schultz e al (1960: 404).

FAMILY GEMPYLIDAE . .
{Qilfish or Snake Mackerels)
Ruvettus gretiosus Cocco
One specimen, 1,253 mm., reef off Cocos Island, March 14 1966.
Promethichthys prometheus Jordan and Evermann
One specimen, 570 mm., between Umatae and Merizo, April 17, 1967.

FAMILY SCOMBRIDAE-
{Tunas)
Katsuwonus pelamis (Linnacus)
One specimen, 213 mm. TL., Ylig Bay, July 4, 1963.
Six specimens, 63 to 83 mm. TL., Agana boat channcl August 10, 1966.
Ewthynnus a j‘inu {Cantor) : _ |
One specimen, 314 mm, Guam, date unrecorded. ' |
Acanthocybium solandri- (Cuv 1cr) TOSUN ' |
Head only. Guam, date, unrecorded.
One- specimen, 37 pounds, Ritidian, Decembcr 10, 1966 Guam Fxshmg a.nd
‘Boating Association: recard, -
One specimen, 26 pounds, Uruno, Dcccmber 10, 1966 Guam Fxshmg and
Boating Associationtecord.
Thunnus albacares (Bonnaterre) ' ) B
One specimen, 595 mm. TL., bctwccn \Icnzo and Orote Pomt, —\pnl 7, 1967
Gymnosarda nuda Gunther :
One spcczmcn, SSOmm TL., bct\\ccn \Ienzo and Orote Point, Apnl 7, 1967

FA.\HLY ISTIOPHORID %E
: :4{Sailfishes and \Ia:hns)
Istiophorus orientalis (Schegcl)
One specirnen; 103 inches, one-half . mzle oﬁ' Cene Bay
Makaira amplz Royce
" One specimen, 76 mches, FL. Facpt Pomt, .\{ay 2%, 1967.
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Partial Check-List of Guaa Fishes Selected from Kami (1971)

213 Micronesica

FAMILY ACANTHURIDAE
{Surgeonfishes) :

Aeanthurus achilles Shaw
Two specimens, 95 and 136 mm, east of Tarague Beach (C. E. Eeach) Septem-
ber 235, 1969.¥
Acanthurus mata (Cuvier and Va]encxemes) [HUGUPAU]
One specimen 217 mm, Merizo lagoon, May 21, 1969
Acanthurus pyroferus Kittlitz [HUGUPAU]
One specimen, 124 mm, NW reef off Cocos [sland, \’Iarch 29, 1968
Acanthurus thompsoni (Fowler) [HUGUPAU]J
Four specimens, 47 to 139 mm, NW reef off Cocos Island, Iune 30 1968.
‘Ctenochaetus binotatus Randall [HUGUPAU]
Two specimens, 71 and 75 mm, NW reef off Cocos Island, March 29, 1968.
Crenochaetus hawaifensis Randall [HUGUPAU]
One specimen, 167 mm, Agana outfall, March 1970.
Naso viamingi (V alenciennes)
One specimen, 322 mm, off Cetti Bay, March 19, 1970.
Paracanthurus heparus (Linnaeus)
Two specimens, 35 and 57 mm, Orote, July 16, 1963.*
Zebrasoma scopas (Cuvier) :
One specimen, 73 mm, Agana Bay, October 10, 1967 * -
One specimen, 98 mm, north of Haputo Pt. (Double Reef), July 28, 1968

FAMILY ALOPIDAE -
{Thresher V'Sharks)

Alopras pe!agrcus Ndkamura [AGNU]
“ * One specimen, 755 mm, to ‘notch, TL. I, 740 mm. Hospxtal Pt., November 8,
-1967.*

FAMILY ANGUILLIDAE
‘ (Fresh-Water Eel)

Angmh‘a bicolor McClelland - - :
One specimen, TL. 374 mm, I-‘onte chr, February 13, 1969.%

FAMILY ANOMALOPIDAE
(LantcrnaEyc I-'ishcs]

Anormalops kaptaptron Bleeker
One specimen, 242 mm, Merizo, March 23, 1969,
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213 . Micronesica

Cirripectes fuscoguttatus Strasburg and Schultz
One specimesn, 72 mm, south of Tanguissan Pt. (NCS Beach), October 3, 1968.
Ecsenius opsifrontalis Chapman and Schultz .
One specimen, 30 mm, south of Tanguissan Pt. {(INCS Beach), October 9, 1968.
Entomacrodus strigius (Quoy and Gaimard)
Seven specimens, 22 to 72 mwm, south of Tanguissan Pi. {NCE Beach), Dciober
- 9, 1948,

Fallacirripectes minutus Schuliz

Two specimens, 17 and 18 mm, north of Haputo Pt (Doub]e Reef), Decembef
€, 1969, -

Istiblennius periopthalmus {Cuwer and Vaienmennes) ,
- Nineteen specimens, 3§ to 97 mm, south of Tangulssan Pt (NCS Beach),
October 9, 1968. ;
Runula tapeinosoma {B!eeker) _
One specimen, 64 mm, Ipao Beach July 24, 1967

FAMILY CANTHIGASTERIDAE
(Sharpbacked Puffers)
Canthigaster jamthinopterus (Bleeker)
One specimen, 28 mm, south of Tanzmssan Pt. (NCS Bcach), Junc 29, 1968.

FAMILY CARAC&NTHIDAE '

Caracanthus unipinnus (Gray)
One spec:mcn. 20 mm, Umatac Dccembcr 27, 1969,

FAMILY CARANGIDAE
(Pompano or Jack Crevally)
Caranx helvolus (Forster)
" Four Specimens, 245 to 292 mm, . Haputo Pt., May 15, 1968,
Decapterus pinnulatus (Eydoux and Souleyet) [ACHUMAN]
Three specimens, 220 to 320 mm, Galvez Banks, Octobcr 25 and 26 1967
Naucrates ductor (Linnaeus)
- One specimen, 252 mm, Haputo, January 28, 1971,
Sericla songoro Smith ) _ .
One specimen, 563 mm, Umafa,i:, March ll, 1970,

FAMILY CHAETODONTIDAE
"7 .:{(Butterfly Fishes)
Centropyge heraldi Woods and Schultz [ABABANG]

One specimen, 67 mm, NW réef off Cocos Island, May 28, 1968.
Centropyge multifasciatus Smith and Radcliffe

One specimen, 57 mm, reef off Cocos Island, -Guam, April 7, 1970.
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Val. 7. July 1971 223

Two specimens, 43 and 56 mm, NW reef of Cocos Island, March 15, 1968.
Chromis leucurus Gilbert [FOMHQ)

One specimen, 48 mm, NW reef off Cocos Island 235, 1968,

One specimen, 51 mm, MW reef off Cocos Island, May 28, 1568.
Chromis ternatensis (Bleeker)

Three speciemns, 33 to 39 mpm, Tanguissan Pt., February 235, 1970.®
Chromis vanderbilti (Fowler)

Five specimens, 24 to 34 mm, NW reef of Cocos Island, Fune 30, 1988, o

Specimens deposited at Bishop Museurn, BPEM §752. L
Chromis xanthochir (Bleeker) [FOMHO]

One specimen, 88 mm, NW reef off Cocos Island, January 25 1968.

One specimen, 76 mm, NW reef of Cocos Island, February 21, 1968,
Pomacentrus jenkinsi Jordan and Evermann [FOMHOQ]

Three specimens, 21 to 39 mm, south of Tanguxssan Pt. (NCS Beach), June 29,

1968. _ . -
Pomacentrus traceyi Schultz

Two specimens, 22 and 35 mm, north of Haputo Pt (Double Reef), December

6, 1969

_  FAMILY PSEUDOCHRONHDAE

Pseua'ogmnuna pol yacanu‘:a (Blecker)

Three specimens, 21 to 39 mm, south of Tanguissan Pt. (NCS Beach), June 29

1968.
Pseudoplesiops revellei Schultz

One specimen, 28 mm, north of Haputo Pt. (Double Rccf), Dcccmber 6, 1969.
FPseudeplesiops rosae Schultz -

One specimen, 18 mm, north of Haputo Pt. (Double Reef), December 6, 1969,

- FAMILY SCARIDAE
(Parrotfishes)
Bolbometopan gibbus (Ruppell) '
One specimen, 125 mm, Merizo, May 14, 1969,
Scarus lepidus Jenyns
One specimen, 253 mm, South of Uruno Pt. June 28, 1968.
Specimen deposited at Bishop Museum, BPBM 9251..

FAMILY SERRANIDAE
(Groupers)
Epinephelus hexagonatus (Bloch and Schneider) [GADAO]
One specimen, 180 mm, south of Tanguissan Pt. (NCS Beach), June 29, 1968.
Epinephelus fuscogutiatus (Forsskal) [GADAOQ] .
One specimen, TL. 340 mm, Apra Harbor, April 26, 1968,
Epinephelus microdon (Bleeker) [GADAO]
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225 Micronesica

Oue specimen, 403 mm, Orote Pt., Febroary 1, 1967,
Epinephelus corallicola Cuvier and Valenciennes [GADAQ]

Two specimens, 223 ancl 233 mm, NW reef off Cocos Tsland, December 21
1967,

Promicrops lanceolatus (Bloch) _ _
One specimen, 980 mm, Haputo Pt., April 23, 1971,

?

FAMILY SPHYRNIDAE
(Hammerhead Sharksy
Sphyrna lewini (Cuvier, Griffith and Smith) [KILUUS]
One specimen, TL 1,417 mm, Anae Island, April 25, 1968

FAMILY SYNGNATHIDAE
(Pipefishes)
Doryrhamphus melanopleura (Bleeker)

None specimens, 24 to 41 mm, Marine Hole, October 4 1969.
Dunckeracampus dactyliophorus (Bleeker)

Three specimens, 21 to 39 mm, south of Tanguissan Pt. (NCS Beach), June 23,
1968. _ . e
Ichthyocanpus diacampus Schultz

One specimen, 27 mm, south of Uruno Pt., Iunc 27, 1968,

Specimen deposited at Bishop Museum, BPBM 8758,
Tehthy ocampus kampen: Weber

‘Two specimens, 55 and 56 mm, north of Haputa Pt. (Doublc Rccf) Dcccmbcr
- 6, 1969.*

FAMILY SYNODONTIDAE
(leardﬁshcs)

- Synodus englemani Schultz
One specimen, 63 mm, NW reef off Cocos Island, June 30 1968

FAMILY TRICHO\’OTIDAE

Chalixadytes tavensis Schultz
Eight specimens, 28 to 43 mm, Marine __Holc, Qctober 4, 1969.*

APPENDIX

FAMILY ACANTHURIDAE

Acanthurus guttatus Bloch and Schneider’
One specimen, 115 mm, Merizo, July 4, 1967.
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Partial Check-List of Guam Fishes Selected from Kami (1975)

118 | Micronesica

FAMILY BLENNIIDAE
{Bleanies)

Cirripectas sebae {Cuvier and Valenciennes)
Twelve specimens, 30 to 48 mm, Rizal Beach, September 7, 1974,
Enchelyurus cazruleo-puncratus Herre
One specimen, 22 mm, Tanguisson, May 6, 1970.3
Melacanhus atrodorsalis airodorsalis (Gunther)
One specimen, 44 mm, Haputo Pt. (Double Reef), December 6 1969.
Seven specimens, 40 to 48 mm, Tanguisson, February 25, 1970.
Petrosciries mirratus (Ruppell) '
One specimen, 24 mm, Apra Harbor, April, 19702
Plagiotrenus loudandus (Whitley)
' One specimen, 45 mm, Haputo Pt. (Double Reef), December 6, 1969.
Omobranchus rarundrceps abliquus (Garman)
Three specimens, 14 to 35 mm, Apra Harbor, July 14, 1969

FA MILY BRAN CHIOSTEGIDAE
{Tilefish) .

Hopolatilus starcki Randall and Dooley !
One specimen, 102'mm, holotypc BPBM. 7298, fnngmg reef of Cocos Island,
June, 1968. _
One specimen, 99 mm, parat) pe BPBM 7297 Haputo Pt., June 27, 1968.
Randall and Doolcy (1974).

FAMILY BROTULIDAE

Brosmopfu ciops pautzkei Schultz
One specimen, 46 mm, Tanguisson, September 16 1972.*

FAMILY CARCHARHINIDAE
' (Sharks) '

The mf'ormatxon on sharks is based on Bryan (1973) and pcrsonal communica-
tion with Mr. Bryan.
Carcharhinus albimarginatus (Ruppcll) [HALUU] ‘
One specimen, T.L. 775 mm, Alupang {sland, March 24 1973
‘Carcharhinus falcrfbrme: Muller and Henle [HALUU]
One specimen, T.L. 2260 mm, Amantes: Point, August 6, 1971
One specimen, T.L. 2030 mm, Orote Point, March 23, 1972,
Carcharkinus galapagensis Snadgrass and Heller [HALUU]
One specimen, TL 1150 mm, Tarague Beach, August 25, 1971.
One specimen, TL 2530 mm, Orote, ‘October 23, 1971.
. Two specimens, TL 2390 and 2640 mm, Orote, October 24, 1971.
- One specimen, TL 2340 mm, Hospital Point, November 28, 1971.
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Partial Check-List of Guam Fishes Selected from Kami et al.

104 Micronesica

Epinephelus fasciatus (Forskal) [GADAO]

Two specimens, 170 and 190 mm. TL., Tmatac, March, 1963.
Epinzphelus medurensis Guather) (GADAQ]

One specimen, 373 mm. TL., Ritidian Point, April 17, 1966,

One specimen, 420 mm. TL., Facpi Point, December 2, 1966.
Epinephelus elongatus Schultz

One specimen, 375 mm. TL., Cocos Island reef, October 26, 1963.

Epinephelus maculatis \Bloch)

‘One specimen, 133 mm., Guam. I—‘o“ ler (1923 9)

Epinephelus daemetii Gunther _ o

One specimen, 8.5 mches, Guam, July 1 - 1900. Seale (1901 16-'17)

Note: E. daemetii probably a mlsspelhng by Scale of E, dameli (Gunther).
Weber and de Beaufort (1931: 44.--‘:5) 1nciudes Guam zn thc d:stnbutxon of
this species.

Cephalopholis obtusaurus Evermann and Seale” [G AD AQ]

Two specimens, 1680 and 163 mm. TL., Orote Point, December 10 1966.
Cephalopholis urodelus 1Bloch and Schnc1dcr} [GADAO]

Two specimens, 180 and 222 mm. TL., Tarague, August 3, 1964,
Cephalophalis argus (Bloch and Schreider) [GADAO]

One specimen, 20 mm., Merizo lagoon, \[arch 31 1967
Cephalopholis igarashiensis Katayama '

One specimen, 380 mm. TL., Tarague, _]'un: 16, 1566.

Two specimens, 232 and 241 mm., bcmecn \Icnzo and L'matac, April 28,
1967. : :

Cephalopholis coatesi Whitely
One specimen, 24l mm., Orote Point, December 9, 1966.
Cephalopholis aurantius Cuvxcr and Valenciennes
One specimen, 203 mm., Facpi Pomt, Decerfiber 29 1965
Caesigperca thompsoni Fowler
One specimen, 113 mm. TL., reef oﬁ' Cocos Isiand December 2, 1963.
Cromileptes altivelis (Cuvier and Valenciennes). .
One specimen, H0mm. TL., Guam, February, 1%5
Variala louti (Forskal) o
.~ One specimen, 141 mm., Guam, date unrccordcd
Ona specimen, 376 mm., Merizo, May 3, 196.‘)
Plectropomus leopardus (Lacepede) to
One specimen, 36+ mm., Ritidian ‘Point, Scptembcr 17 1963.
One specimen, 645 mm., Orote Point, \Iarch 16 1967 ‘
" Plectropomus truncatus Fo\xlcr L
One specimen, 230 mm., Merizo. lagoon, .‘.\Iarch 31 1967
Scalantarus chrysostictus Smuh r .
One specimen, 130 mm., between \Ienzo and Umatac, Apnl 7, 1967
Saloptia powelli Smith
One spccuncn, 280mm Facp:. Pmn:, Deccmbcr 29 19@ )
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Seven specimens, 21 to @ mm., Guam, November 24, 25, 26, 1945. Tachner.
In Schultz 2 af (1833:471-477). :
Apogon isostigma (Jordan and Evermann) :
One specimen, 48 mra., Guam, Lachner a Schuizz 2 al (1933 %7’2-—%13\
Apogon variegatus Valenciennes
Twelve specimens, 15 to Z8 mm., Guam. Lachner 7/ Schuliz 2 of (1933 473
478).
Apagon savayensis Gunther
Seven specimens, 2 to 4.5 inches, Guam, June 14, 1900 Seale (1901 16)
Apogon auritus Cuvier and Valencinnes
One specimen, 2.23 inches, Guam, July 12, 1900 Seale (1901 16)
Cheilodipterus macrodon (Lacepede) [LANSI]
One specimen, 143 mm., Agat, February 3, 1965,

FAMILY PRIACA\THIDAE
. {Big Eyes) .
Prigcanthus hamrur (F orska.l) MAMAGAS] : ' :
Two specxmens, 190 and 200 mm. TL., -\pra. Harbor, December 28 1966,
Priacanthus cruentatus (Lacepede) [\IA\{AGAS} : .
One specimen, |14 mm., Orote Point, March 8, 1967.

FAMILY CORYPHAENIDAE
~ (Dolphiny) ‘
Cor}phaem hippurus Linnaeus
One specimen, 480 mm., between. Orote and R_mdxan Pomt ’\iarch 8, 1966

F A‘vﬂLY BRA\/IIDAE

Eumegistus illustris J'ordan and Evermann
One specimen, 777 mm. TL., Menzo, January 6, 1967

FAMILY CARANGIDAE
(Pompano or Jack Crevally)

Sev eral vernacular names are applied to the carangxd.: pnmanly to dmtmgmsh
sizes rather than species. EE, 3 to 4 inches in length; TARAKITIYOS, 6 to .
16 inches in leng'th, TA.RAKI'I'O 18 mches or largcr, ‘VIA’V.[ULAN la.rger than
30 pounds, : i ,

Gnathanodon xpmasu.r (For:kal) :

One specimen, 118 mm,, Merizo, Octobcr 17, 1965
Scomberaidas :anm-pdﬂ (Cuvu:r) [HAGI] - '

Three specimens, 161 to 173 mm., Apra Harber, November 17 1966
Caranx sexfasciatus Quoy and Gaimard = -

One specimen, 382mm., Orote Pomt, December 9 1966
.Caranx melamp ygus Cuvier ' :

One specimen, 306 mm., Orote’ Pomt December 9 1966
Caranx ignobilis (Forskal) . . : =

Two specimens, 240 to 242 mm. TL., Apra Harbor, November 17 19&5
Caranx lugubris Poey
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One specimen, 247 mm., Finegayan, November 13, 1953,

One specimen, Z70mm., dMerizo, September 9, 1954,

One specimen, 287 mm., Orote Point, December 15, 1365,
Lutjanus bohar (Forskal) [TAGAFI]

One specimen, 330 mm., Uruno Point, Novernber 13, 1963,
Lutjanus kasmire {Forskal) {FD\AI]

One specimen, %2 mm. TL., Nimitz Beach, September 8, 19863,
Lutjanus monestigmus {Cuvier and. Valenciennes) [KAKAKA]

One specimen, 185 mm. TL., north of Cetti Bay, November 18, 1965.
Lutjanus argentimaculatus (Forskal) [TAGAFI SADOC)

Two specimens, 143 and 136 mm., Pago River, March 7, 1968,
Lutianus (Lutjanus) fulvus (Bleeker) [KAKAKA]

Three specimens, 6-8 inches, Guam, June, 1900. Sea!c (1901:78).
Lutianus (Lutjanus) lineolatus (Ruppell)
- Twenty-seven specimens, | inch, Guam, Junc I 1900 Seale (1901:78-79).
Pristipomaides rieboldii (Bleeker) -

One specimen, 323 mm., Ritidian Point, April 17, 1966.
Pristipomoidesr amoenus Sny der

One specimen, 275 mm., Ritidian Point, January 5, 1965.
Pristipomoides m:cmkpu (Blcckcr)

One specimen, #45mm., Oroto Pomt, December 2, 1966,
Pristipomoides auricilla (Jordan Evermann, and Tanaka)

Three specimens, 230 to 265 mm., South of Cocos Island reef, Nov embcr 30,

1966, All three specimens dcposncd at B. P. Bishop Museum.

Macolor niger (Forskal)

One specimen, 267 mm., Merizo, Scptcmbcr 30, 1964

One specimen, 226 mm., Merizo, May 3, 1965.

One specimen, 228mm. TL., Cocos Island Dcccmbcr 25 1963
Etelis marshi (Jenkins)

One specimen, 373 mm, TL.,: R.mdzan Poxnt _]'uly 31 1966.
Etelis carbunculus Cuvier

Four specimens, 735 to 920 mm. FL. » Orote, December 30, 1966.

Six specimens, 635 to BGOmm FL., Orotc, _Ianuary 17, 18 19, 1967.
" Rooseveltia brighami (Sedlé)

One specimen, 327 mm., Guam Fcbruary, 1964-
“Cdesio caerulaurens Lacepede - [BO\IT A) s

QOge specimen, 205 mm., Merizo, February, 1963
Aphareus rutilans Cuvier and Valenciennes :

Qne specimen, 790., Umatac, date ‘unrecerded. - -

One specimen, 264mm QOrote Point, - Dcccmber 16, 1966.
Aphareus furcatus- (Laoepcde)

One specimen, 264 mm. TL., reef off Agat, March 11, 1965
Aprion virescens Cuyier and- Valenmennea

Head only, Guam, date unrecorded.
Monotaxis grandoculis (Forskal) [MATANHAGON]

One specimen, 93 mm. TL., Cacos Island, September 27, 1966 :
Scolopsis cancellptus (Cuvier and Valcncmnnes) [SIHIG) ‘
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Two specimens, 79 and 82 mm. TL.,, Agana Bay, July 25, 1983.

One specimen, 140 mm. TL., Cocos Isiand channe! September 27, 1655,
Carapus mourlani (Petiz)

Five specimens, 74 to %4 mim., Guam. Smith (1564a: 33),
Carapus parcipinnis (Kaup)

Two specimens, 63 to 238 mm., Guam. Smith (1964a: 33).
Jordanicus gracilis (Bleeker)

Two specimens, 140 and 186 mm. TL., Agana Bay, July 25, 1863,
Encheliophis vermicularis Muller

Two specimens, 95 and 113 mm., Tumon Bay, June ;:O 1945, Schultz et al

(1960: 392-393).

| FAMILY CALLIONYMIDAE

. Callionymus calliste Jordan and Fowler . - ] i
One specimen, 20mm., Guar, 1945, Schultz e al (1960: 404).

FAMILY GEMPYLIDAE,
{Qilfish or Snake .\Iackcreis)
Ruvettus pretiosus Cocco o _
One specimen, 1,253 mm., reef off Cocos Island, \Iarch I-iv, 1966.
Promethichthys prometheus Jordan and Evermann -
One specimen, 570 mm., between Umatac and \Icnzo, Apnl 17 1967

FAMILY SCO\IBRIDAE
(Tunas)
Katsuwonus pelamis (Linnaeus)
One specimen, 213 mm, TL., leg Bay, July 4, 1963 .. ’
Six specimens, 63 to 83 mm. TL . Agana boat channcl August 10 1966.
Euthynnus afinis (Cantor) '
One specimen, 314 mm., Guam, date unrecordcd
Acanthocybium solandri (Cuuer) TOSUN
Head only. Guam, date, unrecorded.
One specimen, 37 pounds, Ritidian, December 10, 1966 Guam Fishing and
Boating Association record.
One specimen, 26 pounds, Uruno, Dccembcr 10, 1966 Guam Fxshmg and
Boafing Association record. :
Thunnus albacares (Bonnaterre)
One specimen, 395 mm. TL., between ‘\Icnzo and Orote Point, April 7 1967
Gymnosarda nuda Gunther.
One specimen, Smmm TL betw cen \fenzo and Orote Point, April 7 1967,

FAMILY ISTIOPHORIDAE
{Sailfishes and .\-I_a,rlins)
Istiophorus anenralu (Schcgcl}
One specimen, 103 inches, one-h.alf mile oﬂ' Cette Bay
Makaira ampla Raycs
One specimen, 76 mches, FL , Facpi Pomt, \iay 26, 1967,
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FAMILY ACANTHURIDAE
(Surgeonfishes)

Acanthurus achilles Shaw

Two specimens, 95 and 136 mm, east of Tarague Eeach (C. E. Beach), Septam-

ber 25, 1969.%
Acanthurus mata (Cuvier and Valenciennes) [HUGUPAU}
One specimen 217 mm, Merizo lagoon, May 21, 1969.
Acanthurus pyroferus Kittlitz [HUGUPAU]
One specimen, 124 mm, NW reef off Cocos Island, March 29, 1968.
Acanthurus thompsoni-(Fowler) [HUGUPAU]
Four specimens, 47 to 139 mm, NW reef off Cocos Island, .Tune 30, 1968
Crenochaetus binotatus Randall [HUGUPAU]
Twao specimens, 71 and 75 mm, NW reef off Cocos Island March 29, 1968.
Ctenochaetus hawaiiensis Randall [HUGUPAU]
One specimen, 167 mm, Agana outfall, March 1970.*
Naso vlamingi (Valenciennes) _
One specimen, 322 mm, off Cetti Bay, March 19, 1970
Paracanthurus hepatus (Linnaeus)
Two specimens, 35 and 57 mm, Qrote, July 16, 1968.*
Zebrasoma scopas (Cu\ ier)
"~ One specimen, 73 mm, Agana Bay, October 10, 1967.*
One specimen, 98 mm, north of Haputo Pt. (Double Reef), July 28, 1968.

FAMILY ALOFIDAE
(Thresher Sharks)

A!ogm: pelagicus Nakamura {AGNU]

One specimen, 755 mm, to notch, TL. 1,740 mm, Hospltal Pt., November 8,

1967.%

o FAMILY A\IGUILLIDAE
T (Frcsh-Watcr Ec])

Anguilla bicolor McClelland - -
One specimen, TL. 374 mm, Fonte chr, Fcbruary 18 1969 .

" FAMILY 'ANOMAL’&)PIDAE o
(Lantern-Eye Fishes)

Aromalops kaptoptron Bleeker
One specimen; 242 mm, Merizo, March 23, 1965.
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Clrripectes fuscoguttatus Strasburg and Sehultz
One specimen, 72 mm, south of Tanguissan Pt. (NCS Beach), October 9, 1968,
Lesenius opsifrontalis Chapiman and Sehultz :
One specimen, 30 mm, south of Tanguissan Pt. {(MNCS Baﬂch), October 9, 1948,
Limiomacrodus strigtus (Quey and Gaimard)
Seven specimens, 22 to 72 mum, south of Tanguissan P (NCS Beach), October
9, 1968,
Fallacirripectes minutus Schaliz :
Two specimens, 17 and 18 mm, north of Haputo Pi. (Doub!e Reef), December
6, 1969.7
Fsriblennius periopthalnus (Cuvier and Valencxennes)
Nineteen specimens, 36 to 97 mm, south of Tangu:ssan Pt (INCS Beach),
October 9, 1968. :
Runula tapeinosoma (Bleeker)
One <pecxmen 64 mim, Ipao Beach, July 24 1967

FAMILY CA’\ITHIGASTERIDAE
: "(Sharpbacked Puffers)

Canthigaster janthinopterus V(B!eeker)
One specimen, 28 mm, south of Tangmssan Pt. (NCS Beach) Junte 29 1968.

FAMILY CARACANTHIDAE

' Caracamhus wupmnus (Gray) _
One specimen, 20 mm, Umatac, Decembcr_27,1969.'

FAMILY CARANGIDAE

‘ . _-{Pompano or Jack Crevally) -
Caranx !reh olus (Forster)

Four Specimens, 245'to 292 mm, Haputo Pt May 15, 1968,
Decapterus pinnulatus (Eydoux and Soulevet) {ACHUMAN]

Three specimens, 220 to 320 mm, Galvez. Banks Octobcr 25 and 26 1967
Naucrates ductor (Linnaeus) -

One specimen, 252 mm, Haputo, January 28 1971
Serioia songoro Smith .-

.One specimen, 563 mm, Umatac March 11; 1970. -

FAMILY CHAETODO‘\ITIDAE'
(Butterﬂy Fxshes) _
Cenrrop_} ge heraldi Wobds and Schuitz [ABABANG] S
.- “:One specimen, 67 tmm, NW resf off Cocos’ IsIand May 23 1968
Cemrop}ge multifasciatus Smith and dechﬂ'e T _'
One specimén, 57 mm, reef off Cocos Island Guam, Apnl 7 1970

74



Vol. 7. July 1971 ' 225

Two specimens, 45 and 36 mm, MW reef of Cocos Island, March 15, 1948, -
Chromis levcurus Gilbert [FOMHO]

One specimen, 48 mm, NW reef off Cocos Island 25, 1968.

One specimen, 51 mm, NW reef off Cocos Island, May 28, 1968,
Chromis ternatensis (Bleeker) _

Taree speciemns, 33 to 39 mm, Tanguissan Pt., February 23, 1970.®
Chromis vanderbilti (Fowler)

Five specimens, 24 to 34 mm, NW reef of Cocos Island, June 30, 1968

Specimens depos;ted at Bishop Museum, BPBM §752.
Chromis xenthochir (Bleeker) [FOMHO]

Ore specimen, 88 mm, NW reef off Cocos Island, .Tanuary 25, 1968,

One specimen, 76 mum, NW reef of Cocos Island, February 21,.1968.
Pomacentrus jenkinsi Jordan and Evermann [FOMHO]

Three specimens, 21 to 39 mm, south of Tanguissan Pt, (NCS Bcach), June 29,
1968.

Pomacentrus traceyi Schultz

Two specimens, 22 and 35 mm, north of Haputo Pt. (Double Recf), December
6, 1969.*

FAMILY PSEUDOCI—iROMIDAE '
Pseudogramma polyacaniha (Blesker)

Three specimens, 21 to 39 mm, south of Tanguissan Pt. (NCS Beach), June 29,
1968.

P:eudop!eszops revellei Schultz ' ‘

One specimen, 28 mm, north of Haputo Pt. (Double Reef), December 6, 1969.
Pseudaplesiops rosae Schultz

One specimen, 18 mm, north of Haputo Pt. (Double Rccf), December 6, 1969.

FAMILY SCARIDAE
, (Parrotﬁshes)
Balbomeropan grbbus (Ruppell)
One specimen, 125 mm, Merizo, May 14, 1969
Scarus lepidus Jenyns
One specimen, 253 mm, South of Uruno Pt Iunc 28, 1968,
Specimen deposited at Bishop Museum, BPBM 9251.

, FAMILY SERRANIDAE
‘ (Groupets)
Epinephelus hexagonatus (Bloch and Schneider) [GADAQ] ‘
One specimen, 180 mm, south of Tanguissan Pt. (NCS Beach), June 29, 1968.
Epinephelus fuscoguttatus (Fotsskal) [GADAO] )
One specimen, TL. 340 mm, Apra, Harbor, April 26, 1968
Epinepheius microdon (Blesker) [GADAOQ)
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Oue specimen, 405 mm, Orote Pt., February 1, 1967.
Epinephelus corallicola Cuvier and Valenciennes [GADAQ]
Two specimens, 223 and 238 mm, NW reef off Cocas {sland, December 11,
1947,
Lromicrops lanceolarus (Bloch) ‘A
One specimen, 980 mm, Haputo Pt., April 23, 197’3

FAMILY SPHYRNIDAE
: : {(Hammerhead Sharks)
Sphyrna lewini (Cuuer Griffith and Smith) [KILUUS] -
One specimen, TL. 1,417 mm, Anae Island, April 25, 1968.

FAMILY SYNGNATHIDAE | o
_ " (Pipefishes) . ‘ N
Doryrhamphus melanopleura (Bleeker) ’ ;
None specimens, 24 to 41 mm, Marine Hole, Qctober 4, 1969.%
Dunckerocampus daétyliophorus (Bleeker) _ ‘
Three specimens, 21 to’'39 mim, south of Tanguissan Pt. (NCS Beach), June 23,
1968, o '
Ichthyocampus diacampus Schultz .
One specimen, 27 mm, south of Uruno Pt., June 27, 1968.
- Specimen deposited at Bishop Muscum, BPEM 8738
Ic}rrfz_; acanpus kampem Weber

Two specimens, 55 and 56 mm, north of Haputa Pt. (Double Reef), Dcccmber ‘ c
6, 1969.% S o

FAMILY SYNODONTIDAE -
(Lizardfishes)

Synodus englemani Schultz . ' _ T
One spec:men, 63 mm, NwW _recf oﬁ' Cocos Island; June 30, 1968 : ' baed

FAMII.Y TRICHONOTIDAE

Chalixodytes tauensis Schuitz - -
Eight specimens; 28 to 43 mm, \/Iannc Hole Octobcr 4, 1969.*

o iA'PPEND_zx L

FAMILY ACANTHURIDAE

Acanthurus gunaru: Bloch and Schneider -
One specimen, 115 mm, Merizo, July 4, 1967. :
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FAMILY BLENNIIDAZ
(Blennies)
C:rrwec-res sebae (Cuvier and Valenciennes)
Twelve specimens, 30 to 48 mm, Rizal Beach, Sepiember 7, 1974,
Enchelyurus caerules-punctatus Herre :
Oue specimen, 22 mm, Tanguisson, May 6, 1970.%
Metacanihus atrodorsalis atrodorsalis (Gunther)
One specimen, 44 mm, Haputo Pt. (Double Reef), December 6, 1969,
-~ Seven specimens, 40 to 48 mm, Tanguisson, February 25, 1970. )
Petroscirtes mitratus (Ruppell)
One specimen, 24 mm, Apra Harbor, April, 1970,*
Plagiotremus laudandus (Whitley) :
One specimen, 45 mm, Haputo Pt (Doublc Reef), December 8, 1969,
Omobranchus rotundiceps obliquus (Garman)
Three specimens, 14 to 35 mm, Apra Harbor, July 14, 1969,

FAMILY BRANCHIOSTEGIDAE |
- (Tilefish). :
Hopolatilus starcki Randall and Dooley

One specimen, 102 mm, holotype BPBM 7298, fnngmg reef of Cocos Island
June, 1968,

One specimen, 99 mm, parat) pe BPBM 7297 Haputo Pt., June 27, 1968
Randall and Dooley (1974)

td

FAMILY BROTUI.IDAE
Brosmophyciops paurzkei Schultz _
One specimen, 46 mm, Tanzuisson Septémber 16, 1972.*

FAMILY CARCHARHINIDAE
: - {Sharks) _
'l'he mt‘ormatxon on sharks is based on Bryan (1973) and personal communica-
tion with Mr. Bryan. ,
Carcharhinus albimerginatus (Ruppcll) [HALUU] e
One spcc:men, T.L. 775 mm, Alupang Island, March 24, 1973;
Carcharhinus falcifornies Muller and Henle [HALUU]
One specimen, T.L. 2260 mm, Amantes Point, August 6, 1971.
One specimen, T.L. 2030 mm, Orote Point, March 23, 972,
‘Carcharhinus galapagensis Snodgrass and Heller (HALUU] .
One specimed, TL 1150 mm, Tarague Beach, August 25, 1571.
One specimen, TL 2530 mm, Qrote, October 23, 1971.
Two specimens, TL 2390 and 2640 mm, Orote, October 24, 1971
Oge specimen, TL 2340 mm, Hospital Point, November 28, 1971;
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in 1686. Describes the Chamorro proa.

Deﬁlrog #.J.
1985 Postmortem presarvazlan and alteration of im vivo bone collagen
isotope ratics in relation to paleodietary reconstruction. ¥Nature
347 :806-809,
Discusses use of isotopic analvsis on bone fo infer diet.

Division of Aquailc and Wildlife Resources
{formerly Division of Fish amd Wildiife)
1965- Annual Report. Department of Agriculture, Mangilao, Guasm.

1088 Reports contain ihe results of the offshore flsherles surveys as well ,

as other work dome by the Division.

Division of Fish and Wildlife {Guam) _
1960~  Quarterly Progress Report. Department of Agriculture, Mangilao,
1965 Guam. - :
The reports of the early years of the Division.

Driver, Marjorie .
1977 The Account of a stcalced Friar's Stay in the Islands of the
- Ladrones. Guam Recorder. 7:19-21.
An account based on a report by Fray Antonio de los Angeles
concerning his stay in the Marianas 1596-97. Discusses fishing.

1983 . Fray Juan Pobre ‘de Zamora and His Account. of the Marlana Islands.
Journal of Pacific History 18(3):198-216. .
Fray Juan Pobre's 1602 stay on Rota Includes Sancho 's discussion of
_fishing. :

1988 Fray Juan Pobre de Zamora: Hitherto Unpublished Accounts of His
' Residence in the Harlana Islands. Journal of Pac;f;c H;story
23(1):86-94. .
Additional 1nfornat1on on Juan Pohre s 1602 stay on Rota.

1989 Fray Juan Pobre in the Marianas, 1602. Micronesian Area Research '
Center, Univ. of Guam.
Combines into one bocklet the translatlons flrst pub11shed in 1983
and 1988, c1ted ahove. :

Dumont D' Urville. J.8. C
1830- Voyage de la Corvette 1'Astrolabe (1826-29). Paris.
33 Includes Dumont D Urv111e s flrst vigit to the Marxanas in 1828
Duperry, Iﬁ. . S el : ' T
1826 ~ Voyage autour du monde, execute par ordre de roi, sur la corvette de
- Sa Majeste la Coquille, pendant les annees 1822, 1823 1824 et 1825.
(six vols., atlases). A. Bertrand, Paris..

European traveler to western Pac;fic, describes lifeways of
indigenous peoples.
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Eldredge,
1988

Freveinet,
1824

L.G.

Case sudies of the impacts of introduced animal species on renewable
resources in the U.S.-affiliated islands. In Barry C. Smith, ed.,
Topic reviews im imsular resgurce development and management in the
Pacific U.5.-affiliated islands.. pp.118=148. Univ. of Guam Tech.
Repart 88, ‘ : ,
Discussion of non~native plant and animal introduction into the
Hicronesian area.

Louis de , :
Voyage autour du monde. Pillet Aine, Paris. {Unpublished

_translation by Sylvia Cheng, Micronesian Area Research Center,

1943

Fritz, G.
1986

Garcia, F,
1985

University of Guam, Mangilas.) :
Contains a lengthy and detrailed description of Chamorro fishing tools
and technigques. :

Voyage autour du monde. Pillet Aine, Paris. Unedited translation,
Yale University Human Relations Area Files, New Haven. This
translation contains an error in the quantity of the atchoman catch.

The Chamorro: A history and ethnography of the Marianas.
Translated by Elfriede Craddock. Edited by Scott Russell. Div. of
Historic Preservation, Saipan. :

Written by the District Officer of the German Marianas in the
early 1900s. Discusses fishing and navigation.

The life and marfyrdon of the venerable Father Diego Luis de
Sanvitores. Translated by Margaret Higgens. Nieves M. Flores
Memorial Library, Agana. .

A history of the early'yeafs of the Spanish-Chamorro Wars. Contains
. references to the harsh treatment of the Chamorros by the

Spanish.

Gladwin, T.

1970,

Gosline, H.

1960

Guam Coést
1989

.'Haddon, A.
1975

East is a big bird. Harvard Univ. Press, Cambridge.
Anthropological study of traditional canoce navigation among the
Puluwatese (Central Carolines). S S

A. and V.E. Brock
Handbook of the Hawaiian fishes. Univ. of Hawaii Press, Honolulu.
Catalog of fishes, cited in Davidson and Leach 1988. " R

al Management Program

"Impact of drift gill-nets on marine resources," Man, land and sea,
News of Guam and her ocean environment 1(5). ’

C. and J. Hornell

Canoes of Oceania. Bishop Museum Press, Honolulu.
Includes descriptions of the Chamorro proa.
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Hame, D.C., HM.M.C. Quach, R. Tokunaga, and G.W. Davis

1989%9a Annual report for the 1988 pelagic fisheries of the terrltory of
‘Guam. In draft of Second annual report for the fishery management
plan for the pelagic fisheries of the western Pacific region
covering 1988 and earlier years. pp.45-87. Prepared for Western
Pac;flc Regicnal Fishery Management Council, Honolulwu.
Reports on status of the pelagic fisheries in Quam; shows present
participation in these fisheries.

Hamm, D.C., M.M.C. Quach, and §.%. Davis
19895 Annual report of the 1988 bottomfish fishery of the territory of

Guam. Appendix 4 in draft of 1988 annusl réeport: Bottomfish and
seamount groundfish fisheries of the western Pacific region.
Prepared for Western Pacific Regional ?1shery Hanagement Counc1l
Honolulu. :
Reports on status of bottomfish fishery in Guam; shows present
"participation in this fishery. -

Hanson D.B. s
1989 Skeletal biclogy of prehlstorlc human mortuary remains from the Duty
Free Site, Garapan Village, Saipan. Unpublished report prepared for
the Duty Free Shoppers, Ltd., Saipan, and the CNMI Historic
Preservation 0ffice.
Chemical isotopic analyses of human bones from Rota for 1nformat10n
on prehistoric diet. < :

Hezel, F.X. ‘ .
1983 First taint of civilization. Univ. of Hawaii Press, Honolulu.
Includes extensive bibliography and description of early encounters
hetween native peoples of the Carol1nes and Eurcpeans

1986 Unpubllshed ms., flles of the authors.
A early history of the Catholic Church in the Northern Mariana
Islands; contains details on population size and economlc act1vxt1es
of native peoples.

"Hijikata, H.
1941 Fishing methods of Satawal Island. Jap Jour Anthrop. 56(6) 310-
- 326.
Details fxshxns technlques by Satawalese’ (Car011n1ans). 1nc1ud1ng
palagic fishing.

Hornbostel, H. G. : : - i - '
1921-24 Unpublished field notes depos1ted with ‘the Bernice P. Blshop Museum,
Honolulu.
Includes photographs, drawings, maps, and notebooks on Har:.ana
Islands leeways in 1920s. :
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Johannes, R.E.

1988 The role of marine resource tenure systeas (TURFs) in sustainable
nearshore marine reousrce development and management in U.S.-
affiliated tropical Pacific islands. In (B.D. Smith, ed.) Topic
reviews in insular resource development and management in the
Pacific U.8.-affiliated islands. Univ. of Cuam Marine Laboratory
Tech. Rpt. 88, pp.1-28.

Author concludes that Mariana Islands traditional culture no
longer intact enocugh %o use as a basis for limited entry.

Kasaoka, L.D.

1889 Sumpary of small boat economic surveys from American Samoa, Guam
and the Northern Mariana Islands. Southwest Flsherxes Center
Administrative Report H-89- .

Inclides ethnic background of present day flshermen

Knudson, K.E.
1987 Non~commerc1al production and distribution in the Guam flsherv.
Contract WPC-0983, Westerm Pacific Regional Flshery Management
Council, Honolulu.
Includes a brief history of fishing and gives details on local
participation in Guam's fishery.

Kotzebue, 0. von .
1821 A voyage of discovery into the Seuth Sea and Beering's Straits...in
the Years 1815-1818. 3 vols. Longman and Brown, London.
Some description of early 19th century native lifeways in the
Caroline Islands.

Kurashina, H.

1987 Results of an LnterdLSC1pllnary research project at Tarague, Guam.
Paper presented at the Micronesian Archaeological Conference, Sept.
9-12, 1987.

Contains -the statement that pelagic fishing evidence was ; found
throughout the prehistoric sagquence at Tarague.

Lessa, W.A. ' T Lo
C 1975 Drake's Island of Thieves. Univ. Press of Hawaii, Honolulu.
Extensive bibliography of early European exploratlons in western

Pacific.
Lewis, D. )
1972 We, the navigators. Australian National Univ. Press, Canberra.
Description and study of Carolinian navigation.
Lutke, F. :
1835 Voyase autour du monde, execute par ordre de Sa Majeste l'emperieur

Nicolas Ier, sur la corvette le Seniavine, dans les annees 1826,
1827, 1828, et 1829. Part 2: Partie Histarique, 2 vols. Firmin *
D1dot Paris (reprinted by Da Capo/Amsterdam: WN. Istael). ’
Scientific voyage into the Pacific, some description of Caroline
Island native lifewavs.
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Marden, Luis
1988 "The First Landfall of Columbus.™ WNatiocnal Geographic. 170(5):
572-577. .
Gives the length of English and Iberian sea leagues.

Mever Rescurcas, Inc.
1937 Report on resident fishing in the Hawaiian Islands. Devaloped for
Hatonal Marime Tisheries Service, Honoclulu.
Economic study of fishing by native Hawalians; orovides methods for
estimating "non-market value" of fisharies.

Hloore, D.R.
1983 Measuring change in Marianas pottary: The seqaence of pottery
’ production at Tarague, Guam. Unpub. Magter s thesis, Univ. of Guam.
Mentions the presence of pelagic fishing gear in prehistoric deposits
on Guaa.

Moore, D.R. and J.R. Amesbury
1989 Archaeological investigation of the Ylig Trénch, Yona, Guam. Report
© . prepared for Juan Tenorio and Associates and the Public Utilities
Agency of Guam, Micronesian Archaeological Research Services, Guam.
Report of excavations which revealed bones of large pelagic fish in
prehistoric cultural deposit on Guam.

Myers, Robert F. :
1984 Pelagic fish feedlng study Aquatic and W11d11fe Resources Division
Annual Report--Fiscal Year 1984. Department of Agriculture, Mangilao,
Guam.
Demonstrates that flying fish are the pr1nc1pa1 food of mahlmahx.

Olive y Garcia, Francisco : ’
1984 Mariana Islands: 1884 1887. Translated and anrotated by Marjorie G.
Driver, Micronesian Area Research Center, Univ. of Guam, Mangilao.
Section on flshxng appears to be c0p1ed from de la Corte.

- Pigafetta, Antonio
1969 Magellan's voyage: A narrative account of ‘the first circumnavigation.
C Vol.. I translated and ed;ted by R.. A. Skelton. Yale University Press,
New Havea. - :
Deacribes the events of Hagellan 8 "dlscovery of the Marianas in
1521 and the Chamarros they encountered.

Ray, E.R. . T :
1981 Material culture of prehistoric Tarague Beach, Guam. Unpub. Master's
thesis, Arizona State Univ., Tempe.
Report on excavations at Tarague site in northern Guaa 1nc1ud1ng
pelasic fxsh1ng gear. :

Reinﬁag,rE,R.;, : ' : :
1967 Flshlng. An aspect 0f Oceanic economy: An archaeological approach.
 Fieldiana: Anthro. 56(2):102-208,
Reviews aboriginal fishing technologies in Oceania including the
Mariana Islands.
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1977 Archaeological survey and preliminary test excavations on the island
of Guam, Mariana Islands, 1965-1966. Misc. Pub, No. 1, Micronesian
Area Research Center, Univ. of Guam. :
Reports findings including some pelagic fishing gear in prehistaric
cultural depositis on Guam.

Rogers, Captain Woodes

1928 A cruising vovage round the world, Longmans, Green and Co., New

York.
Describes the Chamorro proa in 1790.
Safford, W.E. A ' _

19085 Useful plants of the island of Guam. Contributions from thé United
States National Herharlumg Vol., 9. szthsonlan Instltutlong
Hashington, D.C.

Inciludes a discussiopn of fzshxng on Guazm and a list of fishes with
Chamorro names, scientific names, and descriptions.

1910 A year on the island of Guam: Extracts fros the note-book of a
) naturalist on the island of Guaa. Typescript copy of Safford's dlary
as published in the Guam Recorder from §933-136. ,
Contains a description of fishing with Barringtomia.

Sakamoto, Richard K. )
. 1989 Personal communication. Interview March 1989.
Interview identifies achuman as Decapterus and reveals where the
fish 'is found around Guam.

Samples, K.C. and J. T. Sproul
n.d. Potential gains in fleet profitability from 11alt1ng entry into the
Northwestern Hawaiian Island commercial lobster trap fishery.
Southwest Fisheries Center Admin. Rpt.H-87-17C, Honolulu.

Schurz, W.L. ConE
1939 The Manila galleon. E.P. Dutton and Co., New York.
A detailed history of the Manila galleon which. stopped at Guam in the
late 17th century

* Shutler, R.
1978 Radiocarbon datlng and oceanic prehxstory. Archaeol. and Phys
Anthro.. in Oceania 13(2-3):215-~228.
- Gives dates of Mariana Islands prehistoric occupatlon

Spoehr, A. : S

T 1957 Marxanas prehxstory. archaeologlcal survey and excavat1ons on Saipan,
Tinian, and Rota. Fieldiana: Anthropolosy 48. Chlcago Natural Hlstory
Museum, Chicago.
Standard reference on Mariana Islands archaeolosys contains some
information on pelagic fishing gear found.

Thomas. S. D

1987 .The last nav1gator Henry Holt and Conpany, New York.
Personal account of young man's learning from master Carol;nlan
navigator.

86



Thoapson, L.H.

1932

1945

Tinker, 5.4.

1978

Topping, Donzald w Pedro M. Ogo, and Bernadita C. Dungca

1975

Tracey, J.F.

1964

Underwood,
1973

. U.S. Dept.

1983

Archasology of the Mariana Islands. Bernice P. Bishop Museum Bulletin
100, Kraus Reprint Co., New Vork.

Systematic presentation of many of the items in the Hornbostal
ethnograghic and archaeological collection made in the 1920s in Rota,
Tinian, Saipan, and Guam.

The native culture of the Mariana Islands. Berpice D, Bishop Museum
Builetin 185, Honolulu,

Gives details of the lifewavs of the Mariana Islands Chamorrns
mainly reconstructed from earlier UbS“fV&tlDﬂaa details on flshlﬁg

Fishes of Hawalx Hawaiian Service, Honolula.
Descrlptlve catalog of fishes, cited in Davidson and Leach 1988.

Chamcrro—Engl;sh Dictionary. University of Hawall Press, Honolulu
Used for translation.

5.0, Schlanger. J. T Stark; D.B. Doan, and H.G. May
General Geology of Guam. Geological Survey Paper 403~A Washlngton,
D.C.
Provides general environmental baékground 1nformat10n on Harlana
Islands relevant to conditions of offshore fishing.

Jane H.

Population history of Guam: Context of microevolution. Micronesica
9(1):11-44.

Discusses Chamorro and Carolinian populatlcn hlStOfY reconstructed
from old documents.

of Commerce (Bureau of the Census)
1980 Census of Population. Vol. 1--Characteristics of the

. Population, Chapter: B——General Populatlon Characterzstlcs, Part 54--

‘Guam.
The 1980 census of Guam gives a hreakdown of the populatxon by age,
sex, and locality, but not by race.

van der Merwe, N J

1982

Carbon isotopes, photosynthesis and archaeolasy. Amer, Sczent
70:596-606.

Diacusses theoretical hackground and new analytical techaiques for
inferring prehistoric diet from archaeclogical materials.

Walker, P,L. and N.J. DeNiro

1986,

Stable nitrogen and carbon isotope ratios in bome collagen as
indices of prehistoric dietary dependence on marine and terrestrial
resources in southern California. Amer. Jour. Phys. Anthro. 71:51-
61. :

Example of the application of a new analytical technxque for bomne to
infer prehistoric diet.
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WPRIMC
1983

Request for proposal, Native fishing rights in Guam and the

Commgnwealth of the Northern Mariana Islands. Western Pacific Fishery

Hanagement Council, Honolulwu.
Provides basis for oresent study.

Hoodside, D.H., M. Takata, and J.R. Woodworth

1959

Yawata, I.
1930

An appraisal of the current situation and developmental potantial
for a proggraam of fish and wildlife management on Guam. Division of
Fish and Game, Board of Commissioners of Ascriculture and Forestry,
Territory of Hawaii. '
Evaluation of fish and wildlife situationm just prior to the official
establishment of the Division of Fish and Fildlife,

Fish-shaped fishhooks in Micronesia. Japan. Jour. Anthro. 45(4):157-
i63. ,

Translated ms, abstracted In Abstracts of translated Japanese
articles: Anthropological research in Micronesia iunder the Japanese
Mandate, 1908-1945, Dept. of Anthrae., B.P. Bishop Museum, Honolulu.
Gives comparative data collected in the pre-war period on Micronesian
fishing lures. '
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