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To: Rep, Herrmann, Co-Chair
House Resources Committee

Fr: Rep. BexuSrussendorf
Speaker of the House

Dt: 18 March 1986

Re: HJR 67 : Requesting the United States Congress
to establish advanced all-weather satellite,
coverage of North Pacific waters

We would like to request that you consider scheduling House Joint
Resolution 67 before your committee. Attached you will find a fiscal
note and bill analysis prepared by the department of Fish and Game.
Other backup material is also included.

Analysis

The resolution requests congress to establish and fund two elements
of a weather satellite system:

1) The Gilmore Creek receiving station. This station, located 25
miles northeast of Fairbanks, was abandoned by NASA in October of
1984 . Transfer of this facility to National Oceanic and
Atmospheric Administration (NOAA) would greatly enhance the
National Weather Servicels ability to gather weather data.

2) The placement of a color scanner and other all-weather equipment
on the next available satellite with aview of the north Pacific
Ocean.

The receiving station and satellite equipment will provide a
powerful system of interpreting oceanographic data to track salmon
patterns in the northern Pacific Ocean. This information isvital to
determine the location of salmon, and thus, the location of foreign
vessels who may be inviolation of international fishing treaties.
It will also target the location of salmon for use by Alaskan
fishermen.



The Gilmore Creek receiving station can be easily modified by the
Weather Service, with little capital outlay. The data link from

Gilmore Creek to the weather computer in Anchorage is already in
place.

The Hawaii legislature has passed a similar resolution, which is
attached. Other back-up information has been provided to your staff.
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................................... LEGISLATURE. 19....
STATE OF HAWALI

t tito

REQUESTING THE UNITED STATES CONGRESS TO ESTABLISH SATELLITE

REMOTE SENSING RECEIVING STATIONS IN HAWAII, GUAM AND
MIDWAY.

WHEREAS, remote sensing of the ocean 1is playing an
increasingly important role in fishery research and fish

harvesting along the Pacific Coast of the United States and
Canada; and

WHEREAS, satellite sensors give a unique view of the ocean

surface and provide extensive and detailed 1images of sea surface
temperature and color; and

WHEREAS, the oceanic measurements taken by the satellite are
used in determining variations 1in ocean conditions which play key
roles in causing fluctuations in stocks of fishes and in their
vulnerability to harvesting; and

WHEREAS, this information on the changing ocean, vrather than
on average ocean conditions, is necessary to understand and
eventually predict the effects of the marine environment on Tfish
populations; and

WHEREAS, the use of satellite sensors combined with
conventional data collection techniques provide a powerful tool
toward ensuring the wise use of living marine resources; and

WHEREAS, the Japan Radio Company Limited has developed an
oceanographic color display designed to receive signals from the

satellite and to display 1in color an absolute surface temperature
distribution for a large water area; and

WHEREAS, in order to provide this information to fishermen,
receiving stations need to be established 1in Hawaii, Guam and
Midway to monitor the entire Pacific region; now, therefore,



BE IT RESOLVED by the Senate of the Thirteenth Legislature
of the State of Hawaii, Regular Session of 1986, that the
Legislature requests that the United States Congress establish
satellite remote sensing receiving stations in Hawaii, Guam and
Midway to assist the fisheries 1industry in locating stocks of
fish for harvesting; and

BE IT FURTHER RESOLVED that the Legislature also requests
that funds are allocated for the purchase of oceanographic color
displays for the receiving stations and for the distribution of
ocean temperature information to fishermen; and

BE IT FURTHER RESOLVED that certified copies of this
Resolution be transmitted to the Speaker of the United States
House of Representatives, the President of the United States
Senate, to each member of Hawaii®"s congressional delegation, to
Guam®s congressional delegate, and to the Secretary of the Navy.

OFFERED BY:

6-SR
SMCRO1
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Application of Satellite Remote Sensing
to U.S. Fisheries

R.M. Laura

National Marine Fisheries Service, Southwest Fisheries Center, La Jolla, CA 92038. USA

ABSTRACT

~Satellite oceanic remote sensing 1s beginning to play Important roles
In fishery research and fish harvesting. Spaceoorne sensors are being used
to make Synoptic oceanic measurements” for use In determining variations 1n
ocean conditions which play key roles 1In causing fluctuations In stocks of
fishes and In their vulnerability to harvesting.

INTRODUCTION

The use of satellite remote sensing to provide ,smnoptlc measurements
of the ocean 1s becoming Increasingly Important In fisheries aPpllqatlons.
Variations In ocean conditions play key roles 1In natural fluctuations of
fish stocks and In their vulnerability “to harvestln_%: Information on the
changing ocean, rather than on average ocean conditions, 1s necessary to
understand and to eventually predict fhe effects of the marine environment
on fish populations. The evolving capabilities of satellite sensor and
data-processing technology, combined with conventional data collection
techniques, provide a powerful tool toward ensuring the wise-use of living
marine resources.

Laurs and Brucks (1985) review fisheries applications of satellite
oceanic remote sensing 1In the U S. Examples of recent and potential uses
of satellite Imagery In U. S. fisheries In the eastern North Pacific are
given In Fiedler et al. (1985). Yamanaka (1982) describes the utilization
of satellite Imagery In Japanese fisheries. Gower (1982) (%.IVES an overview
of the different kinds of remote sensing data relevant to tisheries science
and oceanography, and Mantgomery (1981) discusses the utility of satellite
Imagery to ocean Industries, Including fisheries.

SATELLITE DATA USED IN FISHERIES

Satellite remote sensing applications In U S. fisheries have
concentrated on the measurements of ocean temperature and color, and
computation of ocean transport based on satellite measured wind stress.

figean- Temperatur.

Virtually all fisheries studies employing satellite ocean temperature
measurements have utilized ImagerY from thermal Infrared sensors. The
advanced Infrared sensors, nofably the Advanced Very High Resolution
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Radiometer (AVHRR! aboard the TIROS orbiting meteorological satellites, are
cnaractarlzed by high sensitivity In narrow wave lengths, fine ground
resolution and an extensive data arcnival (Fiedler et al. 1985). "These
Sensors ){leld nigh quality data which, exceot for some limitations, meet
the rs'qulrements for most™ fishery Investigations.

There have been a very limited numoer of attempts to apply ocean
temoerature measurements made from microwave Instruments aboard satellites
to fisheries studies. These attempts have been only marginally successful,
mostly because of the large footorint of the measurements and the
contamination of the data 1n the vicinity of land. However, an a  mate
evaluation of the utility of satellite microwave ocean tsmoei .ture
measurements In fisheries problems has Yet to be conducted. Efforts to do
so have been hampered because of difficulties 1n obtaining microwave
temperatlutre data and lack of high speed data processing capabilities to
process It. .

Csgan.Cal.9r

The Coastal Zone Color Scanner CCZCS) on hoard the NIMBUS-7 satellite,
launched In Octooer 1978, Is the only sensor in orolt that Is s;%emflcally
designed to study living marine resources (Hovls et al. 1980). The CZCS Is
capaole of measuring very subtle variations In water color resulting
primarily from variations in phytoplankton concentrations. Ocean color
measurements from the CZCS are being used In fishery resource applications
(a) to determine the locations of oceanic fronts, effluents, and water
masses, Ch) to determine circulation pattarns, and (c) to make quantitative
measurements of chlorophyll and sestonlc concentrations.

Ocean Winds

~ The scatterometer (SASS) aboard the SEASAT-A satellite provided data
which demonstrate the Importance to fisheries of high resolution surface
wind stress measurements made from space. Winds stress measurements made
oy satellite can be used to calculate ocean surface layer transport which
controls the distribution of larval stages and the subsequent recruitment
and harvests of many marine fishes and shrimps (3rucks et al. 1384).
Satellite measurements of winas are also Important In the detection of wind
conditions that affect the safer/ and performance of fishing vessels at sea
(Hawkins and Black 1983). While the data record of satellite measured
winds Is very limited due to the unfortunate, premature failure of 3EASAT,
extensive glooal coverage of oceanic surface winds will be made by
satellite systems planned “for launch In the late L980's (LI et al. 1984)

USE OF SATELLITE MEASUREMENTS IN FISHERIES RESEARCH

~ Variations In environmental conditions affect the recruitment,
distribution, abundance, and availability 0f,f|sher% resources. It Is not
possible to measure remotely from satellites the entire spectrum of
Information needed to assess changes in the marine environment. However,
knowledge of Important oceanograpnic conditions and processes affecting
fish poPuIatlons.may_ often be deduced usm(g ocean measurements made by
satelllte e.g., distribution of surface Isotherms, locations of oceanic
frontal boundaries, Information on currents and circulation patterns,
regions of unwell ing, etc.

Ocean measurements made bysatellite remote  sensingcan beextremely

useful In defining tne distribution ofmarinefish habitats. Lasker et "al.

o YS/L



(1981) and Fiedler (1983) have demonstrated that the northern boundary of
northern anchovy spawning habitat In the Southern California Bight may be
delimited using AVHRR Imagery from NOAA polar orbiting satellites (Figure
1). In general, the northern extent of spawning 1n the Bight and the
offshore extent of spawning north of Santa Catalina Island _are limited by
cold, upwelled waters adveCted south of Point Conception. The cold waters
are readily evident In satellite Infrared Imagery of the region. The
southern limit of spawnin mﬁjy be defined using “océan color measurements
made bY the CZCS aboard the NIMBUS-7 satellite showing low chlorophyll
concentrations (Fiedler 1983).

The distribution and availability of albacore tuna off the west coast
of the U. S. have been found to be related to oceanic fronts seen In AVHRR
Infrared and CZCS Imagery (Laurs et al. 1984) (Figure 2). Commercially
flshable aggregations of albacore are found 1n warm, blue oceanic waters
near temperature and color fronts on the seaward edge of coastal water
masses. These oceanic boundarJ features, which are ‘believed to result
primarily from coastal upwel ng, are_c_learly observable In satellite
Imagery collected along the U. S, Pacific coast. The distribution of
albacore durln? winter fime In reglons hundreds of miles off the coast has
also been related to sea surface femperature fronts, believed to mark the
outer| b(itglg(%zjlry of the California Current, observed In AVFRR Imagery (Laurs
et al. :

Satellite Infrared measurements have also been used to trace the
development and duration of the various bluefln tuna fisheries along the
east coast of the U S. (Roeffer et al. 1982). These fisheries follow the
movement of seasonal warming of near-surface waters which are monitored by
observing the northerly progression of the 19-20'C Isotherms In satellité
Infrared” imagery. ~ Limited Success has been achieved during winter months
In relating the distribution of tuna Iongllne fishing In the Gulf of Mexico
with the position of the Loop Current deduced from temperature frontal
patterns observed In Geostationary Orbiting Earth Satellite (GOES) Infrared
Imagery (Leming, Internal Report, NMFSE}. In summer months after seasonal
warming has occurred, 1t Is not possible to resolve temperature frontal
structure In the GOES Infrared Imagery of the Gulf of Mexico.

Satellite remote sensm_? has been an especially Important tool durlng
the recent El Nifio for monitoring anomalous ocean ‘conditions along the U
S. Pacific coast (Fiedler 1984a). The satellite Imager%/ contains
Invaluable Information for use 1n assessing the effects of the EI NIRo
conditions on U. S. west coast fisheries.” Virtually all of the fisheries
were affected In varying degrees with some fisheries showing benefits from
the El NI1Ro, and others being harmed substantially. Many fish populations
experienced changes In their distribution and centers of abundances. For
example,  there were shifts In the usual distribution of anchovy spawnin
\lNhICh Fiedler (1984h) found could be delineated using AVHRR Infrare
magery.

USE OF SATELLITE MEASUREMENTS IN FISHERIES-AID PRODUCTS FCR FISHERMEN
Several pro;{ects and programs have used or are using satellite derived
ocean data In flsherles-ald products which are distributed to U S.
fishermen by a variety of mechanisms, Including radio facsimile
transmission, voice broadcast, U S mall, and telephone telecopier. A
?rlme motivation leading to the expanded use of satellite observations In
Isherles-ald products was provided by the SEASAT Commercial Demonstration
Program sponsored by the National Aeronautics and Space Administration/jet



Propulsion Laboratory. This program led to the develpment of an
operational Satellite Data Distribution System used to distribute
oceanographic products to ocean users (Montgomery 1981).

Charts shovmg the locations of oceanic thermal boundaries are derived
from AVHRR Infrared Imagery from polar orbiting satellites ana are provide
to commercial and recreational fishermen for "use In locating potentially
Eroductwe fishing grounds along the Pacific coast from central 3aja
alifornia to British Columbia, Canada (Breaker 1981) (Figure _3J).>
Fishermen use these charts to save time In searchlngS for productive fishing
areas associated with oceanic frontal features (Short 1979 and Breaker
1981). High resolution Infrared Ima?es from the GOES satellite and ship
reoorts are used In ,the,greparatlon of charts for waters off the Atlantic
Coast, which are distributed to fishermen and other Interested users
Chamberlain 1981). Of particular Interest to fishermen these charts show
a) the outer limit of the shelf water mass, In which many fishery resource
species reside, and (b) the numoers, sizes and persistence of warmcore Gulf
Stream rlngs, which can markedly alter conditions on the fishing grounds.
These charfs have been particularly useful to lobster fishermen 1n reducing
loss of fishing pots due to strong currents of the Gulf Stream warmcore
eddies. Charts based on GOES Infrared Imagery are also prepared to snow
the path of the Loop Current In the Gul f of Mexico and are used mostly py
recreational fishermen (Lowry and Leaky 1982).

~ Experimental ocean color boundary charts based on CZCS Imagery are

distributed to U S. west coast fishermen (Montgomery 1981). ’'hese cnarts
show _four categories of ocean color-—green coastal, transition green,
transition blue and deep ocean blue (Figure 4), They are produced at
almost weekly Intervals depending on cloud conditions, ~and cover coastal
areas up to 700,000 km® between Guadalupe Island and Vancouver Island.
NIMBUS-7 CZCS passes along the Pacific coast are collected and processed In
near-real time, and transmitted Py radio facsimile the following day to
f|_sh|n_% boats at sea. Color photographs of the satellite Images are also
distributed by express mall to various fishing Eorts and to Sea Grant
marine advisors In dally contact with fishermen. = The color boundary charts
and photographs are uSed primarily by commercial albacore ana’ salmon
fishermen,” and recreational fishermen In southern California.

~Sea lce forecast charts derived from NIMBUS-7 Scanning Multichannel
Microwave Radiometer (SMMR) and AVHPR Infrared Imagery ar9 preoared for
regions of Alaska and transmifted by radio facsimile to fishermen and other
marine Uusers.
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Fisheries Applications of Satellite Data
in the Eastern North Pacific

PAUL C. FIEDLER, GARY B, SMITH, and R. MICHAEL LAURS

Introduction

Remote sensing of the ocean is
playing an increasingly important
fole i fishery resedrch and fish
harvesting ann? the Pacific coast of
the Unifed States apd Canada.
Satellite sensors make synoptic
Mmeasurements, of water temperature
and color, winds, ice cover, wave
height, and surface currents over
large areas, of the ocean surface.
Variations in these ocean conditions
play ke}r roles in natural fluctua-
jons of_fish stocks and in their
vulnerability to harvestrnr%

The promise of remaote sensing
techniques for fisheries research,
management, and exploitation has
been ~recognized  since _ the  early
1960's when the first visible and in-
frared images of the earth’s surface
Were obtarned trom orbit. However
successful applications have ong
recently been realized with the a
vent of advanced and sensitive
radiometers, high-speed data pro-
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cessing, and the availability of im-
agery ~ to fishery scientists and
fishérmen.

Gower (1982) provides a, useful
overview of the different kinds of
remote sensing data relevant to
fisheries sciencé and oceanography.
Laurs and. Brucks (In press) review
livin manne resources ap{p ications
in the United States. Yamanaka
81982) ?rves examples of some ses

f satelfite data for fisheries applica-
tions off Japan. Qther potential,
ocean-related uses of remote sensing
data were discussed by Montgomery
1981). This paper will review the
Satellite sensors currently measuring
sea surface temperaturé and ocean
color, data processing and availa-
bility, and several examples of re-
cent and potential applications to
eastern North Pacific fisheries.

Satellites Brovrde a unrdue view of

the ocean covering large areas
synoptically. Coverage of hrstoncally
ata-poor areas IS particularly usefu

However, satellite measyrements are
usually limited to the surface or near-
surface layers in cloud-free areas.
Therefore, satellrte data complement
conventional shipboard” observations
but cannot replace them. The best

research approach often requires close
coordination of the two sources of in-
formation. In this way, the evolving
capabilities of satellite Temote sensing
are providing a powerful fool t0
enhance the “efficient use of living
Mmarine resources.

Satellite Sensors

A variety of instruments measure
radiance from the earth's surface i
visible, thermal Infrared (IR), and

microwave wavelenqth bands (Table
1), The most readily available and
use ul data come from the Agvanced

Ve \y h Resolution  Radiometer

AVHRR] on meteoroloprcal satellites
operated y the Nationa Oceanic and
Atmospheric ~ Administration
gNOAAS) and the Coastal Zone Color
canner ;CZCS? on the experimental
Nimbus-/ satellite operated by the
National Aeronautics and_Space Ad
ministration  (NASA). These ad-
vanced sensors are characterrzed bhl
high sensitivity in narrow wavelengt
bands, fine ground resolution, and
extensive datd archival.

Satellites  receive electromagnetic
radiation emitted from the sea siirface
(the IR temperature signal) and back
scattered from below the surtace (the
visible ocean color srg[r)ta These
signals are contamrnated reflection
from the sea surface and clouds and
by absorption, emission, and scatter
by “atmospheric particulates and
molecules. Some of these errors ¢an
be eliminated or minimized very sim-
ply. For e,grample sungiint and “Irmb
darkenrng (by long atmosphere pats
at obliqué vrewrn% an les) are avoided

¥ constrarnrng the viewing geometry

the sensor.” Corrections of some
other errors, however, require ad-
vanced Image processing methods.

Dense Clouds may So.completely
absorh visible and IR radratron from
the sea surface that no type of data

Paul C. Fiedler and R. Michael Laurs are
with the Southwest Fisheries Center. Na-
tional Marine Fisheries Service, NOAA, 8604
La Jolla Shores Drive. La Jolla, CA 92033.
Gary B. Smith is with the Northwest and
Alaska Fisheries Center. NMFS, NOAA.
2725 Monilake Boulevard East, Seattle. WA
98112.
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rocessing can retrieve a useful signal.
louds severely limit satellite covérage
of the sea surface in some regions 0f
the eastemn North Pacific, pariicuiarly
north_of lat. -IQ°N (Fig. 1). Soutn of
lat. 27eN, off 3aja California, mean
monthly cloud cover is consistently
less than 50 percent, due to persistent
offshore How of dr/ continental air.
From lat. 30°N to 38°N, coastal
waters are covered by a dense layer of
low stratus clouds during the summer
ugwellmg 5eason 1(Nelson and Husby,
1983). The most favorable conditions
for remote sensing at these latitudes
are found from ~ October through
March or April, especially during dc-
casional brief periods when Santa
Ana winds blow warm, dr/ desert air
offshore and produce cloud-free con-
ditions up to LGOkm from the coast.
In_contrast, the most cloud-free
conditions at lat. -U3°-50°N are found

N :ate summer, from August to Qc-

tober. Mean monthly cloud cover n-
creases to the north and is consistently
"0 percent or greater in the Gulf of
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Alaska, aIthougih March and April
may be relatively clear. As a general
rulé, percent clotid cover increases by
at least 10 percent from the coast to a
distance on the order of 200 km off-
shore in the eastern North Pacific
(Nelson and Husby, 1983).

_The probability“of cloud-free con-
ditions in a r,e_glon of interest during
reﬁwar sateilite passes s loosely
reflected in these monthiv cloud cover
statistics. C.oud cover restricts the ex-
tent to which sateilite data can be an-
ticipated. or depended upon, to_be
available. Whereas it may be possible
to obtain regular dallry or  weekly
coverage of sea surface features in the
south,” such, as .in the Southern
California Bight, in the north there
ore generally” more _frequent and
longer data gaps. Sateilite coverage of
ocean features in the Alaska region is
characteristically limited to occasional
cloud-free scenes that, despite being
infrequent, can be rich in” informa-
tion. " Microwave radiometers can
measure Sea surface temperature

through clouds, but with a lower sen-
smth and much coarser resolution
than 1R radiometers.

Data Processing

The AVHRR measures thermal in-
frared radiant energy in three
wavelength hands “(Table 1).
Temperature calibration data are ob-
tained by scannln? deep space and in-
ternal blackbcdy fargets. Accurate sea
surface temperatures are calculated
from empirical regressions of ship ana
buoy temperatlires on sateilite
temperatures in two or three bancs,
Such ~ muitispectral corrections are
based on the different  response of
each band. to the coid hias caused by
atmospheric water vapor (McCain ét
al.. 1983). Pixeis (samples) containing
clouds even smaller than the sensor's
field of view are screened in daYume
passes using the near-infrared albedo
data from™ channel 2 (Bernstein.
, %he CZCS measurTs wﬂbl%nsd]l
in five narrow wavelength  bands

Marine Fshenes Re*t*
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selected for estimating phytoplankton
pigments, suspended”sediments, and
issolved orgic matter. Up to 90
percent of the visible radiance. re-
ceived at the satellite is. skylight
reflected and scattered within the “at-
mosphere. Corrections are based on
assumptions that the red light emitted
by the ocean and measured by chan-
nel 4 is either ne Ir?rble Or can be ac-
curately predicted Trom radiances in
other ands. The atmospheric ra-
diance measured by channel 4 can
then be related to”atmospheric ra-
diances in other channels usin
known spectral _properties of af-
mospheric scattering (Gordon et al.,
1983). Corrected ratios of blue to
yellow-green (channel Ychannel 3) or
green to _yellow-green (channel
/channel 3) radiance are then used to
calculate phytoplankton prgment con-
centratron from e {)rrrca fegression
rleggyons ips  (Smith Baker,

Satellite data, properiy corrected
for the various errs + described
above, have been vaIrdated by, sea
truth data from shrps to £ <1°C
(Bernstern 92 and £0.4 Iog
ch oroph Iconcentratron (Smith an
Ba e, 182 While imp ortant sub-
surface eatures such as chlorophy
maximum layers and some cold-core
eddies or oceanic fronts may not be
detected by satellites, the measured
parameters are, i general, closel
reIated to properties Such as mixed-
aﬁ/er tem eratyre  and  Integrated

loropnyll or primary ?roductrvrty n
the euphotic zone (Smith, 1981)

Data Availability

Applrcatrons of satellite data are
ultrmate limited bY their avarlabrlrtY
user would have Immediate
access to data received drrectly rom
sat% ites and convenrentY archrv%
with data processrng facilities at his
fing ertrgg This ideal has been ap-
groac by an arrangement at i e
atellite Oceanographg Facility
Scripps. Institution of Oceanog ra
in La Jolla, Calif., for most of the
work reported here gFrg ) Similar
arrangements, lacking™ direct data
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Figure 2.-Sateilite data collection and processing network utilized by the Na-
tional Marine Fisheries Service on the west coast.

reception caPabrlrtres have heen
established at the University of Miami
and by the Northeast Aréa Remote
Sensing . System, which_is a_ regional
association of university, industry
and government organrzatrons that
was fecently formed in the north-
eastern United States.

Global satellite data are archived by
the Satellite Data Services Division ot
NOAA and are available to the
public, although acquisition maY re-
gurre several “months. and a farge

acklog of CZCS data is unprocessed.
AVHRR and CZCS data are available
In various, forms including photo-
graphrc prints and negatives, digital

ata on magnetic tapes, and maps of
derived sea surface ‘temperature” and
ice cover, These products and a
catalog of available’ CZCS data are
available from the National En-
vironmental Satellite Data, and Infor-
mation Service, Satellite Data Services
Division, NOAA, Room 100, World
WWeather Building, Washington, DC
20233 Detailed “procedures for ob-

taining environmental satellite data
are %rven in CorpillonL. In general,
p hotographic copies of raw data are
f limited value and a user must have
access fo a computer-based, image
Processrng S)Fstem to extract useful in-
ormation from satellite data on
digital tapes (this_situation may
change in the future if p-oducts deriv-
ed from satellite data a/e offered by
commercial processing enterprises).

Applications

We brrefIY review here examples of
?enera applications of satellite data
0 fisheries research and management

roblems along the Pacific coast be-

een California and .Alaska. Some
of these examBI s have been publish-
ed elsewhere, but none of the applica-
tions has as yet been fully realized.

‘Cornillon. P. 1982. A guide to environmental
satellite data. Univ. R. 1. Mar. Tech. Rep. 79,
469 p. Available for S2Q.00 from the University
of Rhode Island, Marine Advisory Service,
Publication Unit, Narragansett. Rl 02S82.
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Fig

Lui.e 3.-Northern anchovy egg distribution. 20 March-10 Aonl 1980; »=0, 1= 1+ 2= 5-17, 3= ]f
m\ Op photo (A) isseasurface :emperature t3G from NOAAib .AVHRR. ~ April 1980: Photo 3 is 0 pnytoolanktcn

pigments tmg m *;) from Nimous-7 CZCS. 3 Aprii 1980.

InterPretatlon of Ship Survey Data
A Targe stock of northern anchovy.
Engraulis _mordax. IS fOU.nd Off
southern California, where intensive
e%%surveys have been conducted since
1980. fo estimate spawning biomass.
Sateilite images of sea surface
temperature and phytoPIankton pig-
ment concentration, obtained during
an egg survey in April 1980, depict en-
vironmental” limits on the range of
spawning anchovy (Fig. 3). North of
an Dlef;o, no e(ﬁs were found in
water colder than 14°C, To the south,
spawning nonhem anchovy were con-
fined along the coast to a narrow
hand of water with hlgh pigment con-
centrations. Similar distribution pat-
terns were observed in 1981 and 1982
(Lasker et ai., 1981: Fiedler, 1983).
The distribution_of spawning adults
may_reflect the critical need By first-
ee m{q larvae for aggregations of
suitable food organisms in a stable
water column. “The environmental
limits revealed by the satellite |ma%es
would not have een revealed by the
e%g survey data alone, because
phytoplapkton pigments were not
measured and spatial coverage was

4

limited, _
Satellites data may be used to inter-
Eret the iarge-scale patterns and possi-
le causes of spatiall* temporal " vari-
ability in other types of ship. survey
data.’Most meastirements of fish eggs
and larvae, piankton concentrations,
chlorophyll, " nutrients, temperature,
and salinity are made at point loca-
tions at “regular intervals along
transects or A ?nd patterns. Remote
sensing data collected concurrently, if
available, may provide valuable irifor-
mation on factors contributing to pat-
terns_ in the shipboard data and on
conditions beyond the area sur/eved.
Besides the insight that usually resuits
from a synoptic view, this informa-
tion Is |mPor_tant In evaluating the
validity of interpolation and ex-
trapolation of ship survey resuits.

Pelagic Fisheries Distribution

,A'b&COre. Thunmts ‘jiahinta. IS @
mlqrator/ oceanic tuna {hat,_ls an im-
Por ant target species for jigrishing,
Ive bait, “and "recreational” fishing
along the U.S. Pacific coast from July
to OCtober. Fishermen search for ag-
gregations of these fish in warm, blue

8-245 eqggs, 0.05

oceanic waters near tem?erature or
water color fronts at the offshore ed%e
of productive coastal waters. Daily
catch records during peatc fishing n
late summer 1981 Were taken from
loghooks submitted to west coast state
fisheries agencies. Concentrations of
fishing activity and large catches in-
dicate sites of aibacore aggregations.
Satellite images of 'sea ~surface
temperature and phytoplankton pig-
ment concentrations clearly show
favorabie sites for aggregations in
pockets of warm, blueoceanic water
Intruding into the colder and more
turbid Coastal water mass (Fig. 4,
Laurs et al.. In press). Albacore are
visual predators and may feed most
efficiently in the clear water adjacent
to coastal waters where Rrey densities
are higher. Albacore fishermen, run-
nln(% several days out of port in;small
boats to reach offshore fishing
grounds, can benefit from timely
maps of sea surface temperature and
ocean color gradients derived. from
satellite data.” Potential benefits in-
clude decreased search time. lower
fuel usTJ and increased catches,
Sateliite data may be applied to

Marine Fineries Review



Figure 4.-Daily albacore catches off central California, 19-24 September 1981: 1=0-27,
2 =33-63, 3=64-81, 4 =37-140, 5=148-750 tlsh/boat. A is sea surface temperature (3C)
from NOAA-7 AVHRR, 21 September 1981; B is phytoplankton pigments (mg m *J) from
Nimbus-7 CZCS, 22 September 1981.

other pelaqlc fisheries, both to direct
fishing etfort and for _fisheries
manadement. In the Pacific North-
west and off Alaska, five species of
Pacific salmon-sockeve "salmon,
Oncorhynchus nerka\ Chum salmon,

0. k<., plnk salmon. o. gorbusclw,

chinook salmon, o. tshawytscha; and
coho salmon, o. kisuicti - are impor-
tant resources for a large fishing in-
dustry. During their “oceanic "~ life
hlstorY phase, these salmon are
cau?h power or hand-frolling
boals uslnﬁ_ methods  similar, 10
albacore fis mgi. The study described
bY Borstad et al. (1982) s an example
0T a use of remote. sensing techniques
to study relationships between salmon
distributions, fishing, and oceang-
graphic  conditions.” Other pelagic
fesources for which there ma){
analogous applications include
Pacific herrlnl% Clupea harengus
pallasi, Off Alaska; jack mackerel.
Trachurys symmetricus, and Pacific
mac ereT. Scomber japoniciis, 0
California; and bluefin’ tuna, Thun-
ruts, tliyrunts orientalis, 0 Baja
California,

Stock Recruitment Predictions
An application of satellite data that

merits investigation is the improved
understanding” and prediction of
variations In” recruitment to coastal
fish, stocks. In the eastern North

Pacific, offshore transport and tur-

bulent m|me ma?/ have important ef-
fects on the farva

aBuent recruitment  of some  species
(Bakun and Parrish, 1982). Both
processes are driven by surface wind
stress. Offshore tranSport  removes
eﬁgs and larvae from productive near-
shore_nursery grounds. This may be
most important where strong seasonal

upwelling oceurs over a nafrow con-

tinental shelf, as it does along_the
U.S. coast, north of lat. 34°N. Tur-
bulent mlxm? redluces stratification of
the near-surface water column and
disrupts aggregations of food
organisms required lor successful first
feéding
(Lasker, _

Variations, in annual recruitment of
Pacific Whltlng, Merluccius produc-
es, have been related to monthly
mean Ekman transport estimated
from equatorward wind stress off
central California (Balle\y 1981).
Fiedler (1984) has used AVHRR m-
aﬂery [0 document interannual
changes in the sea surface temperature

bg newly hatched larvae
1981).

survival and subse-

field related to variations in coastal
upwelling, off the U.S. Pacific coast.
Satelll%e imagery has also revTaled
that ofrshore transport 1 a highly Ir-
reqular process in both time “and
space, manifested as meandering jets
and eadies of cold water (e.g. Fig. 5).
Offshore transport could’ perhaps ce
quantified by measuring the areal ex-
tent of relatively cold water nearshore
or the offshore"displacement of fron-
tal features between daily sateilite
Passes. This application may be ex-
ended .to other species for which
there is evidence of similar en-
vironmental effects (e.g. Hayman and
B{I}ezr 1980:  Bakun™and" Parrish.

The seasonal timing and spatial
location of northern a ChOVYS awn-
Ing has been related to turbulent mix-
Ing, as indexed by the cube of mean
surface wind  speed In_historical
marine weather observations,
Husby and Neison (1982). They sug-
ested that strong year classes maP( de-
Een upon the occurrence of “time-
pace windows” with sufficiently low
turbulence to allow  development of
layers of food organisms.

The magnitude and direction of
surface wind stress are directly



Figure 5.-Localized offshore
transport of cold upwelled water
(whiter shades) off northern
California and southern Oregon.
The three major coastal iandforms.
from top to bottom, axe Cape Blan-
co, Cape Mendocino, and Point
Arena. White features in the top left
corner are clouds, tmaee from
NOAA-7 AVHRR channel A 14
June 1982.

measurable by microwave _Sensors
such as the scatterometer which flew
on the short-lived SEASAT sateilite in
1978, The U.S. government has not
yet committed funds to orbit another
such sensor, tor which there are many
potential scientific and commercial
a{)pllcatlons (NASA Satellite Wind
Stress Work_mgz, Group. 1982).
Fisheries applications might include
the real-time planning “of fishing
operations to avoid adverse sea state

conditions, as well as the measure-

ment of surface winds driving en-
vironmental processes _ affecting
recruitment into coastal fish stocks.
These benefits would be particularly
significant in northern areas, such &
the Pacific Northwest and Alaska
regions, where, present remote sensing
coverage by visible and infrared sen-
sors is usually limited by cloud cover.

6

Coastal Zone Monitoring

Mesoscale processes, such as
upwelling and ‘eddy formation, are
very. important comPonen_ts of the
spatial and temporal variability of
eastern North Pacific coastal waters,
especially in the complex California
Current "System, Extensive and, hIPh-
resolution satellite data are Rartlcu ar-
ly valuable for studies of these Broc-
esses (3ernstein et al., ,
Anomalous ocean conditions ,along
the U.S. Pacific coast were monitore
during the 1982-83 El Nino event us-
mg AVHRR and CZCS data (Fiedler.
1984). Localized sea surface
temperature anomalies up to -6 =C
were observed. Reduced coastal
upwelling during the first naif of the
year was detectéd in patterns of coid.
nearshore surface waters. CZCS .im-
ages of the Southern California Bight
Indicated reduced phvtopiank’.on pro-
ductivity. This event aifected many
commeicial and soon fisheries along
the coast (Anonymous, 1984).

‘Monitoring coastai zone variability
within a year or season with satellite
data may be useful for developing
beiter release strategies for hatchery-
reared juvenile salmonids by enabling
management decisions to"be more
adaptive and based on conditions in
nearshore nursery areas. It might be
possible to improve the growth and
survival of hatchery-reared salmon by
scheduling releases’ during perigds of
most _favorable ocean ~conditjons.
AVHRR and CZCS imagery could be
used as sources of information on sea
surface temperature, nver plume tra-
jectory, upweiling intensity, primary
production,  and "the oceanic frontdl
areas associated with each of these
factors, Small improvements in the
survival of juveniles released from
hatcheries, couid result in substantial
increases in the numbers of returning
aduits. If successful, this application
would be particularly important in the
Pacific Northwest and Alaska region,
where hatchery operations are exten-
swle and salmon resources have high
value.

Salmon enhancement programs on
the Columbia_ River, the Iarqest river
on the Pacific Coast of North
America, provide an example of the
potential.~ The National Marine

Fisheries Service funds 22 salmon
hatcheries and 7 rearing ponds on the
Columbia River at an annual cost ex-
ceeding s2.5 million. Each year, these
facilities culture and rejedse so-1co
million” salmon smoits in late April
and early May. The present release
schedule” is decided largely on the
basis of administrative criteria, tradi-
tion, and attempts to emulate nature.
However, survival rates for these
hatchery-reared salmon are relatively
low, only about 3.* percent (range.
023 to” 1235 percent) for coho
sl%lg?)on N their first vear (Mathews,

. There is_increasing evidence that
juvenile saimon survival, and subse-
c1uent aduit retu, .5, are critically in-
fluenced hy conditions in the ocean
environment within the first 6 months
after hatchery reiease [Hartt. 1950:
Wanle and aqu, 1982), Important
factors may be 0od availability ar.d
the extent that food limitations ‘occur
in the_nursery habitats as a. result of
crowding. On the Columbia River,
aIthou%]h hatchery-reared saimon pass
downstream and’ through the :Qwer
river_and estuary relatively rapidly,
significant 1osses OCCUr In eacn Of
these migratory stages and areas.
After reaching the ocean, juvenile
salmon  typically mlgrate dong a
relatively narrow coastai beit (Hart;.
1980). In purse seme studies of: ;r.e
Columbia River, g)uvenlle salmonids
<50 :m& have been found to be
distributed mainly within 28 km of
shore; chinook saimon and steeiheaa,
salino rairdneri, Were distributed
almost ent_lrelf in the river piums
(Miiler et ai., 1983). Upweiling ana its
effects on rood production have csen
related to juvenile survival and aduit
salmon production (Gunsolus:> A
better understanding . of . these en-
vironmental relationships is a goai of
current research. o
Figure o shows three sateilite im-
ages 0f sea surface iemceratures along

:Gunsolus, R. T. i9r$. The status or Oregon
;ono mo recommendations for managing :r.e
production, narrest, and escapement orved
and hatcnery-reared stocks. Oreg. Dep. Fisn
Wildl.. Coiumoia Reg. Off., 1320 S.E. E'.elyn
St., Clackamas. OR erOIf. Lncuol. mar.user..
59 p.
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the Pacific Nophwest coast during
summer 1982, illustrating changes in
coastal conditions that cdn occur over
relatively short (2-3 week) time inter-
vals. On 5JU|?/ coastal upwelling was
very weak, afthough sighs of mten-
sification were developing at Cape
Mendocing. By 23 July, upwelll,n(l;
had intensified considerably, especia-
ly to the north. By 18 August, how-
éver, upwelling Was agiam Weaker.
Changes in thé' mesoscdle pattern of
cold-water jets and meanders can be
seen. In the latter two images, the
Columbia River plume is indicated b
a dark, warm-water break in the band
(c)éasct()ld' upwelled water along the

Monitoring Sea Ice

Sea ice is an important Seasonal
feature of the Alaskan environment
that can be monitored by satellite
coverage (Weeks, 1981; ~ McNutt,
1981). “Ice affects commercial fishing
activities by threatening vessel safety
limiting navigation and access, and
damaging fishing gear. Yet sometimes
waterS near theedge of pack ice can
offer shelter or rich fishing grounds.
Ice is also important because of its
significance in the ecology of, and asa
habitat for, northermn Tarine mam-

mals. .
~In the eastern North Pacific, winter
ice cover occurs in inlets along the
coasts of southeastern Alaska the
Gulf of Alaska, and the Aleutian
Islands. Its formation is often
associated with freshwater runoff,
such as in Cook Inlet EPooIe and Huf-
ford, 1982&. Freshwater ice forms on
stream and river deltas, then sea ice
forms in lower parts of the em-
bayments. However, much greater ice
cover occurs in the extended area to
the north. Ice covers the Chukchi Sea,
Bering Strait, and nearly the entire
northeast half of the eastem Bering
Sea during winter and spring.. Move-
ments of “pack ice in the Béring Sea
are influenced by winds and Water
currents, and are highly dynamic.

lce off the North Slope, along the
southern coast of Alaska, and in the
Bering Sea, Is monitored routinely by
the National Weather Service. Whef
cloud cover permits, ice and open
water can be discriminated with a 1
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Figure 6. —Variations in the intensity and pattern of coastal upwelling off the
Pacific Nonhwest between lat. 39°0(yN and 48°30'N, July-August 1982. Sea
surface temperature (’C) from NOAA-7 AVHRR channels 4 and 5. Clouds

(white) screened with channel 2 data.

km resolution usmg, AVHRR visible
and infrared data ( |%|_7). Combined
with data from the Nimbus-7 Scan-
ning Multichannel Microwave Radi-
ométer. which are not influenced b
clouds but have a resolution of 60 ki
large-scale maps of ice coverage or
concentration are produced. Some in-
formation about ice t){pe (age and
'[thk[]@S%} can be gleaned” from
satellite data, but the dnalysis is s >
plemented by aerjal reconnaissance
and reports from ships and shore sfa-
tions. ‘Ice analysis maps are distrib-
uted to users irf the fishing and oil In-
dustries three times a week by radio
facsimile and once a week by ‘mail.
Winter fisheries affected by ice
cover In the eastern Bering Séa in-
cludT:_ Forelém groundflsh fisheries
Involving 200-300 vessels per g/ea[ and
an a_nnutal cat(%h I?kf ?boutt 1i ml%%)n
metric tons (Bakkala et al. ;
higiwly-valued S aneries To king
Crab,” paralithodes SPP., and Snow

Otto, 1981); and U.S. fisheries fgr
acific hering that take place alon
the north shore of Eristol Bay. Vessels
operating in these fisheries orten need
t0 work™ around sea ice, can have
stability problems, and are sometimes
tra|ope_ In shifting Pack ice and lost.

e Is an important part of the
habitat of 25 species of marine mam-
mals that occur in the Bering Sea
(Fay, 1974; Burns etal., 1981). ft may
Serve as a substrate, barrier, or t0
force migrations. Species that regular-
ly come in contact with ice include the
following: Polar bear, ursits mart-
limits; Wa|rUS, Odobemts rosmarus;
harbor_seal, pfioca yintlitia; IiNGed
seal, P. nispida; ribbon seal, "P.
fasciata; bearde Sea|, Erignaihus
barbauts; narWhaL Monodon
monoceros; DElU aWha|e, Delphinap-
lents leucas; and bowhead whale
Balaena mysticetus. . For _these and
other species, the wide views of ice

ganneq crab, chionoecetes SPP.
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Figure

- lce cover in the eastern Bering Sea. 8 February 1983. NOAA-" AVHRR channel A Ice. clouds, and snow-

covered land all appear whiter (colder) than open water. Pack ice extends t'rom the Bering Strait, in the top left corner,
past St. Matthew and Nunivak Islands, but does not reach the .Alaska Peninsula to the southeast. Photograph courtesy
of G. L. Hufford, NOAA/ NESDIS. Satellite Fieid Services Station. Anchorage. .Alaska.

characteristics that can be obtained
from satellite imagery provide unique
information for Use” in conservation
and management.

Migration Routes and Timing

. Satellite imager/ can provide useful
information o environmental condi-
tions related to the routes and timing
of long-distance mlﬁratlons by maring
mammals and tish. In the eastem
North Pacific _and in waters off
Alaska, many
cupy Iarge habitat areas and make ex-
tensive “seasonal migrations. These

Important Specles oc-

Iarge activity areas are often in remote
and data-poor reglqns. Satellite
coverage, because 0T its wide areal
views and long-term repeated obser-
vations. provides data with time an
space. characteristics that are ap-
propriate icr mterpretln% large-scaie
mlagratory phenomena. Applications
Induce. planning research, experimen-
tal design, and” evaluating Strategies
for_popUlation enumeration.

The North Pacific aibacore. Thyp-
mts alalunga. Performs transpacific
migrations and supports important
commercial fisheries in the western.

central, and eastern North Pacific.
Seasonal mlgratlon into North
American coastal waters is associated
with the Transition Zone hbetween
Pacific centrai and subarctic water
masses (Laurs and Lvnn, 197"). The
frontal structure of these waters may
affect hoth the timing and location ot
the arrival of albacore into the sum-
mer fishery along the coast. Flﬁ]ure S
lllustrates "CZCS™ color. frontal pat-
terns In the central Pacific chat couid
influence the course of the migration.

The potential for using both colgr
and infrared temperaturé imagery in

Marine Fsher.es Review
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Figure S. —Phytoplankton pigment concentration in a 600 x 600 km area of the
central North Pacific, measured by the Coastal Zone Color Scanner, 30 June
1980. Black = douds, darkest grav=0.08 mg m*3, white= 5.7 mg m*3

fishery operations in, these waters has
been explored on a limited basis with
promising  results, AIthou?h cloud
cover allows only infrequent views of
the sea surface,”the surface pattems
seem 10 be less dynamic than i
coastal waters. Color houndarjes are
detectable from satellites during al
seasons, but Pronounced sea surface
temperature fronts are not present
during summer-autumn due to
seasonal warming. However |nfrared
satellrte |ma er%/ has een use to
locate the sub roorca front durin
winter (Van Woert, 1982) and sprrng
months3.

In Arctic and subarctic areas, such
as the Beaufort Sea and northern Ber-
Ing Sea, the movements and distribu-
tron of sea Ice have important In-
fluences on the movements of marine
mammals. Bowhead and beluga

'R. Lynn. 1984. Southwest Fisheries Center,
National Marine Fisheries Service. NOAA,
P.O. Box 271, La Jolla. Ca 9203S. Pars, com-
mun.

A3

whales make reqular seasonal mi
tions through the shear zones and
systems that develop In the Arctic
pack ice (Braham et al., 1980). In th
case 0f the bowheau whdle, . the
rediction and evaluation of migra-
lon paths is impgrtant because it iS an
ecies and the western
lon requires careful an-
Satellite  imagery
g Ice cOver and open-water
corridors is used to spot check  the
samplrng desrgn for summer whale

endangered S
Arcticpopula
nual . Censusing.

otentjal for similar ap-
satellite data in other
oceanic and coastal areas, althqugh
hetween environ-
errstrcs and marine
mammal mrgratrons are not as ob-
For “example,
Pacific  stock of
Eschrichtius robustus,
reqular annual migration  between
grounds in  the
Chukchi Sea and “winter breedi
rounds in- Mexico (Pike, .
atellite coverage of the onset of win-

the relationships
mental charac

the eastern
gray whale,

ter ice cover 11 the Bering Strait may
help explain tne environmiental sronals
that Initiate the southern migration
Other marine mammals that are im-
portant in the region, and that
undergo long-distarice movements,
include: Northern fur seal, cailo-
rhinus ursirius, mlgratln betWeen
summer _breeding l%;rouns on the
Pribilof Islands in the easter Bering
Sea (and on other islands aroynd the
Northern Pacific rim) and winterin

areas In the Gulf of Alaska and 0

the U.S. Pacific coast (Frscus 1978);
humpback Whale Xlegapiera nova-
earglice, an endangered species of
which the eastern Pacific  stock
migrates between breedrnq and calv-
Ing areas in the Hawaiian Islands and
summer feeding grounds in the inland
waters of soltheastern Alaska
(Wolman, 1978); and a number of
species of dolphins and porpoise.

Allocation of Sampling Effort

Annual egr%; and larva surveys of
northern anc ovy are a regular activi-
California  Cooperative
ceanrc Frsherres Investigations
(CalCOFI). Each survey requires 4-5
weeks of ‘ship time to make vertical
net tows at 800-900 stations. The ac-
curacy of the estimate of spawnrng
brom ss derived from each survey
depend s on complete coverage of the
geogirao/vrc range of _the sPawnrng
Stock. Without a priori knowed%e 0
this distribution, many extra stations
beyond the range limits must be
sampled to ensuré adequate coverage.
We are now mvestrgatrng the use of
satellite imagery o plan engr survev
based on “environmental limits
characterrzrn the spawnrngi habitat
detectable from satellites, as
descnbed above.

The 1983 survey. plan was
modified during the cruise using |n
formation from’ satellites, When' the
CIuise, belr:ran north of Point Concep
tion in Feb ruaP/ %%s Wwere found
much farther north and offshore than
In recent years, Ugon examination of

VHRR " temperature Imagery, We

realize. that this extensjon of Ene
sipawnrng range was due o the

3 “El Nino event. The cold-
water boundary which normally limits

9



rigure +2. - Northermn ancpowy. e

disribution. o @e%ruarv—% Wit
1983 »=0. I =i-3, I-i-i2.
? 3-129 eggs. 0.05 m: a, SUl-
ace temperature « C) “from
NOAA-" A'-HRR. tO FeOruarv
1983.

spawning to the squtheast of Point
once tion had sn‘ted :0---he norm
and orfshore (Fig. compare with
Fig. 3). As areswt the lines of sam-
phnﬁ stations were extended farther
fishore than orlomally planned, to
ensurte coverage of the entire spawn-
Ing stock.

gIn another study conducted in June
1980 on the feedm% biology of larval
jack mackerel, sateflite da a were Uidd
to locate an intensive sampling grta on
a temperature front. The front vas
observed southwest of San Diego :n a
NOAA-6 AVHRR image . obtained
over 1week prior to me crwse and t
’oer3|ste durln? the sampling period
Fig.i 1C). The front was subseq uenth{
found to be related to an |mportan
gradient in food availability*.

These two examples démonstrate
how a single satellite image, from data
received and processed in a matter of
hours, can save days of ship time b){
locating — significant _ environmenta
featureS and permitting efficient
allocation, of sampling effort. The
Potentlal cost savings are bvious, out
he real-time use of satellite data re-
quires facilities for direct reception
ana processing.

Fisheries aia Charts

Operational applications of sateilite
data to commercial fishing activities

"V Hewitt. 19S3. Soutn'vesf Fur.enes Center.
National Marine Fisneres Service. NOa.a.

P.O. 3c\ 271. La Joiia. CA ¢’0JiJ. Pers. com-
eenuN.

Figure iO.-Cncaiibrated NO.AA-6
AVHRR channel a image off
southern California. : June 1980.
Lighter shades represent coid sea
surface temperatures, clouds aocear
white. Box encloses a 30 < 6* km
grid of ai stations centered at lat.
313 N. long. iCO’cO \V

Marine FHsheries Review
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hegan annrly the Pacific coast in 197?
(Breaker, 1981) and have now been
extended to Alaska. Charts showing
sea surface temperature fronts and sea
ice visible in satellite AVHRR images,
and surface isotherms mapped from
sateIIrte and ShIB data, are produced
routinely b The
Northwest Ocean Servrces Center in
Seattle produces .a chart covering
northern” California, Oregon, Wash-
ington, and southern British Colum-
bia, from lat. 40°N to Jat. 52°N. The
Satellite Field Services Station in Red-
wood City, Calif., produces a ¢chan
coverrng central and southern Califor-
nia and nonhern Baéa California,
from lat. 28°N to lat, 40°N, Coverage
o both charts extends offshore 1o
%rvr T ey are produced once
ce wee ear roun and are
drstrrbuted prrmarrlg ar radio fac-
simile from the U oast Guard

Figure 11.-Sea surface
temperature chans produced
by the National Weather

Service.

Arena

SEA SURFACE
THERMAL
ANALYSIS

Temp.Conversion

.Conception

iLoma

Santo
-.-Tomas
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radio station at Point Reyes, Calif,
Fishermen use these chans to save
time in searching for productive
fishing areas assoclated with frontal
features. _ _

The Alaska Ocean Services Unit,
located In_ Anchorage,. produces
charts covering British Coiumbta, the
Gulf of Alaska, Aleutian isiands.
eastern Bering Sea, Chukchi Sea, and
eaufort Sea. from lat. -8°N to [at.
"33N. Chans showing sea surface
temperature, and sea ice are distrib-
uteq three times a week: these are in-
tended to aid the safety and efficiency
of fishing. Other Chans showing
3-and 5-day sea ice forecasts are also
distributed daily in winter, Bath types
of chans are isSued by radio facsimile
from the U.S. Coast Guard Station at
Kodiak. Alaska.

Ocean color boundary chans have
been produced experimentally from
CZCS data since 1981 in a NASA/ Jet
Propulsion  Laboratory program
(Montgomery, 1981). “The Chans
delineate strong gradients in the
biug- green  color ™ ratio _ (channel
1 channel 3 radiance). In 1983, chans
were produced at almost weekly inter-
vals from May to October (18 chans

2

g oo

totaB covering coastal areas up to
700,000 km:"~ between Vancouver
island, B.C., and Guadalupe Island.
Mex. (Fig. 12). A chart was produced
only when a large, cloud-free area was
located in a Nimbus-7 pass. The chart
was then broadcast on the same or
following . day to flshl_nq boats b

radio faCsimile from Point Reyes and
La Jolla, Calif. Color photographs of
the sateilite |maPes were distributed
by express mail to various fishin

pons and to Sea Grant marine ad-
visors in daily contact with fishermen,
The color boundar%/ chans and
photographs are used by albacore and
salmon fishermen. These fish are
sometimes found aggregated along
coior fronts which do nof correspon

to temperature rToncs.

Conclusions

. Satellites have altered our percep-
tions of the ocean environment
through the extensive spatiai
coverage, temporal continuity, ana
hjgh resojution of the data they pro-
vidle. Limited, but useful, applications
to several types of problems in
fisheries research and operations have
been demonstrated. Continued

development of these and other ap-
plications will depend on inexpensive
and convenient access to data and
data-processing  facilities, ~ Recent
trends in the federal budget have not
been encouraging. For inStance, there
are no current prosPects for a nev.
ocean coior scanner to replace the ag-
ing CZCS on Nimbus-7. The com-
mercial ut|||tY of satellite data
depends Iar?ey_ on near rea-time
availability to “fishermen and other
maritime users, in the future, this de-
mand may be met by processed
satellite data proaucts tailored more
to particular user needs.
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U.S./Japanese Bilateral Salmon Talks
Alaska Department of Fish and Game
March 13, 1S86
An agreement was concluded between the U.S. Statp Department

and Japanese negotiators in Tokyo on March 8 \after nine

months of bilateral talks.

The U.S. objective has been to eliminate significant
interception of North American salmon and steelhead by these
fisheries. The U.S. had proposed elimination of their
fishery in the central Bering Sea, reduction of their effort
in our fisheries conservation zone (FCZ) and substantial
movement to the west of their landbased fishery. The State
Department was not able to accomplish all of these
objectives in thiscurrent round of negotiations. The
agreement falls well short of our original objective to

eliminate all significant interceptions.

The agreement does not;

1. Reduce 1interceptions in the U.S. FCZ.
2. Move the Jlandbased fishery ten degrees farther west,
which current data indicates would be required to

eliminate significant interceptions.
1

3. Get them out of the Bering Sea immediately.



The agreement only moves us part way toour objective and
should not be viewe'd as an acceptable end point to the
interception 1issue, although it 1is an 1improvement over the
present situation and gives us some directions to pursue 1in

further reducing the interceptions.

The agreement does:

1. Phase-out their fishery in the central Bering Sea over
an eight year period of time. This has long been a
U.S. goal since the chinook salmon caught in this area
are nearly all from western Alaska and since this area
is outside our zone, we have had serious doubts that we
can adequately tell what they are catching in this
area. Actually, they will have to end their fishery in
the eastern part of this area after only two more years
and there are provisions to prevent transfer of their

effort to other areas as these fisheries close.

2. Limit their fishery 1in our FCZ. Currently, there 1is no
effort limit 1in this area. The agreement will Kkeep
them from increasing their fishery from current levels.
The agreement also specifies an improved monitoring
program in this area to better verify the Japanese

catch data.



3. Move their Jlandbased fishery one degree of longitude
(45 miles) farther west. We had wanted more movement

in this fishery, but the Japanese maintained that this

movement, plus enforcement would eliminate most
interceptions. We know the fleet has chronically
violated the current eastern closure line and we do not

know how much of the current interceptions are due to
these violations as opposed to fishing in legal areas.
The agreement for the Tfirst time has provisions for
specific agreed enforcement and catch monitoring
measures with annual vreview” of their adequacy and

change 1if needed.

4. The agreement provides for a three to five year
research and monitoring program to determine if these
regulations really do the job. By the 1991 season, the
closure line in the landbased fishery will be

renegotiated if necessary.

Involved parties must see that pressure is maintained to
keep moving toward elimination of interceptions. The
federal government must provide the funding for research,
observers and enforcement. The state is writing to
Secretary of State Shultz and our Congressional delegation

to request thi"s support.



The state will, continue to press for elimination of
interceptions. We are dealing with a problem that has
existed for more than 30 years. Significant reductions 1in
interceptions occurred 1in 1978 when the International North
Pacific Fisheries Convention was renegotiated to move .the
Japanese fisheries farther west. Now eight years later,
this agreement is another step in this process and provides
for further negotiations within the next five years. The

state will make every effort to keep the process going.
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UNITED rioHERMEN OF ALASK/

Jack Cadican
Executive Director

907-536-2220
1-2C0-473-FiSH

17 MARCH 1986

FOR IMMEDIATE R ELEASE

SALMON INTERCEPTION ON THE HIGH SEAS

The recent developments towards final agreement between the Japanese and
United States over the dispute of High-seas salmon interception is both "good

news" and "bad news", as described today by Bob 3lake, President of United
Fishermen of Alaska (UFA), the umbrella organization representing virtually
all commercial fishing interests in Alaska. The "good news" is that there has
been an agreement reached. The "bad news" is that it only achieves in very

small part what the UFA, believed to be both necessary and achievable.

Salmon is a highly wvaluable, highly renewable, resource. The tentative
agreement between the U.S. and Japan concerning the matter of high seas fish-

eries is one which accomplishes little and accomplishes it too slowly. It is
from that level of disappointment that any basis for optimism or rays of
encouragement must be sought. "It is from being realistic that the position of
UFA is one whereby although we cannot endorse the agreement or sing its
praises, we realize that the miniscule gains made overall are nonetheless

gains," according to Blake. According to 3lake, that is why UFA does do not
endorse or support any efforts being made by environmental or other groups who
may seek to pressure the U.S. or Canada into refusal to sign the tentative
agreement. "One slice of bread off the loaf is better than no bread at all,"
said 3lake.

What does the agreement include which provides any encouragement to UFA?
The agreement moves the land based fisheries one degree (a little less than 60
miles) further west. Specifically, no salmon fishing by the land-based fleet
will take place east of 174 degrees East longitude. This will help - maybe not
much - but it will help. More importantly, the agreement includes provision
for U.S. Coast Guard enforcement of that line. This is an important feature
which United Fishermen of Alaska consider critical. We now seek to insure that
in a climate of shrinking dollars in Washington D.C. we don't find that
feature moot by virtue of the Coast Guard not getting the fuel money it needs
to do the job. That may seem a remote possibility only to those unaware of how
ridiculously restricted the service is in that regard. The Japanese have
agreed to assign six of their own enforcement vessels in the area, and to
permit a U.S. observer aboard. We think there should be a U.S. observer on

each Japanese enforcement vessel, and that observer should be a Coast Guard
officer, not a summer employment collegian. However, since the agreement
requires the fishing vessels to report by radio if they are within 50 miles of
the line, and assuming there will be a high endurance U.S. Coast Guard cutter

on scene,, plus U. S. air surveillance, as provided for in the agreement, we do

not foresee difficulties in the enforcement aspects.
Senate Building Suite 306 . 175 S. Franklin Street . Juneau, Alaska 95201



Another very critical part of the agreement is the increase in tagging
and biological samplings by Japanese Research ships in critical fishing areas,
as well as the presence of U.S. scientists aboard to insure concurrence be-
tween the two countries of the scientific data achieved. This feature, as well
as the onboard observer aspects, must be fully funded by the federal govern-
ment for the next three to five years to provide the needed basis for renego-
tiations called for in 1990 under the terms of the agreement.

Thus the most critical parts of the agreement are those that prpvide the
data base needed by this country for meaningful negotiations to take place in

five years. "W iithout good solid enforcement by the Coast Guard, without the
presence of U.S. scientists and observers, we will be right where we were in
the talks preceding this agreement - unable even to agree on the data basel!l"
said Blake.

There are other features of the agreement which are both complex and
accomplish less than expected by UFA. Specifically, there is an area commonly
called "the donut" which is in the central Bering Sea and encircled by U.S.
and Soviet 200 mile limits. This fairly circular region is split by the 180th
meridian (International Date Line, and essentially lies within the 1867 U.S.-
Russia Convention Line. The current agreement would incrementally phase out
all Japanese High Seas salmon fishing on this side of 180th meridian by 1988,
and all fishing in the entire "donut" by 1994. Blake said "We certainly had
hoped for a speedier timetable than that, but again, at least it is a phase
outt”

The area of really no movement at all is in the slot which runs near Attu
(which is 173 degrees East longitude), at the end of the Aleutian Chain. This
is also the area of primary concern to environmentalists. In this area fishing
will continue, essentially wunabated, indefinitely.

The Japanese salmon fleets are large and efficient. There are four "High
Seas" companies, each owning a mothership and servicing 40 to 50 gillnetters
or a total of 172 catcherboats. The land-based fleet numbers over 200 medium

and nearly 700 small driftnetters. There is also a fleet of 125 driftnetters
and 171 longliners which fish salmon in the Sea of Japan. The total crew of
these fisheries totals over 17,000 persons. UFA concern centers wupon the
impact these Japanese Salmon fisheries have on North American salmon, not
Asian salmon. In a closing summary, Blake said: "The crux of the dispute has

hbeen over the numbers of returning Alaskan salmon caught by these fisheries,
and how the treaties can be redefined to reduce that number reasonably close
to zero. Since data supported by the U.S. did not even remotely resemble the
data provided by the Japanese, there was scant foundation to even begin talks.
mQwr—eying in- flUoc&tior.a of—grcuncfiah in an—antagaly. rtiffpr°tu-.fisher'Pi,— a-rki-
cronfi—whioh -+n»lvos GO'S-o—&l:r.—jm—m'dTrS rtolieiies- —\\BS——w-ea-k—nd- ill-
conegiv-rd—brprgrrinirrg— cfdgs. The area in which we take heart focuses on the
enforcement, research, and on-board observer aspects of the agreement. Even
though we also consider the on-board observer arrangement weaker than it
should be, we believe that if the U.S. fully wuses its ability wunder the
agreement to police the effort and achieve the necessary data for rengotiation
in five years, we will have the potential capability at that time to accom-
plish our most reasonable goals. As the strongest voice of the fishing indust-
ry in Alaska, we now can only say "This agreement is better than nothing...but
not by much!"



POLICY OF UFA RE:

THE UFA TOTALLY SUPPORTS HIR 68 AND SJR 47,

SALMON INTERCEPTION ON THE HIGH SEAS

AND HERE'S WHY!

The recent developments towards final agreement between the Japanese and
United States over the dispute of High-seas salmon interception is both "good
news" and "bad news". The "good news" is that there has been an agreement
reached. The "bad news" is that it only achieves in very small part what the
UFA, believed to be both necessary and achievable.

Salmon is a highly valuable, highly renewable, resource. The tentative
agreement between the U.S. and Japan concerning the matter of high seas fish-
eries is one which accomplishes Ilittle and accomplishes it too slowly. It is
from that level of disappointment that any basis for optimism rays of
encouragement must be sought. It is from being realistic that the position of
UFA  is one whereby although we cannot endorse the agreement or sing its
praises, we realize that the miniscule gains made overall are nonetheless
gains. That is why UFA does do not endorse or support any efforts being made
by environmental or other groups who may seek to pressure the U.S. or Canada
into refusal to sign the tentative agreement. One slice of bread off the loaf
is better than no bread at all.

What does the agreement include which provides any encouragement to UFA?
The agreement moves the land based fisheries one degree (a Ilittle less than 60
miles) further west. Specifically, no salmon fishing by the land-based fleet
will take place east of 174 degrees East longitude. This will help maybe not
much but it will help. More importantly, the agreement includes provision
for U.S. Coast Guard enforcement of that line. This is an important feature
which United Fishermen of Alaska consider critical. We now seek to insure that
in a climate of shrinking dollars in Washington D.C. we don't find that
feature moor by virtue of the Coast Guard not getting the fuel money it needs
to do the job. That may seem remote possibility only to those unaware of how
ridiculously restricted the service is in that regard. The Japanese have
agreed to assign six of their own enforcement vessels in the area, and to
permit a U.S. observer aboard. We think there should be a U.S. observer on
gach Japanese enforcement vessel, and that observer should be a Coast Guard
officer, not a summer employment collegian. However, since the agreement
requires the fishing vessels to report by radio if they are within 50 miles of
the line, and assuming there will be a high endurance U.S. Coast Guard cutter
on scene, plus U. S. air surveillance, as provided for in the agreement, we do
not foresee difficulties in the enforcement aspects.

Senate 3uilding Suite 206 . 175 S. Franklin Street » Juneau, Alaska 99301



Another very critical part of the agreement is the increase in tacci.ng
and biological samplings by Japanese Research ships in critical fishing areas,

as well as the presence of U.S. scientists aboard to insure concurrence be-
tween the two countries of the scientific data achieved. This feature, as well
as the onboard observer aspects, must be fully funded by the federal govern-

ment for the next three to five years to provide the needed basis for renego-
tiations called for in 1990 wunder the terms of the agreement.

Thus the most critical parts of the agreement are those that provide the
data base needed by this country for meaningful negotiations to take place-" m

five years. W ithout good solid enforcement by the Coast Guard, without the
presence of U.S. scientists and observers, we will be right where we were m
the talks preceding this agreement - unable even to agree on the data base!

There are other features of the agreement which are both complex and

accomplish less than expected by UFA. Specificaily, there is an area commonly
called "the donut" which is in the central 3ering Sea and encircled by U.S.
and Soviet 200 mile limits. This fairly circular region is split by the 180th
meridian (International Cate Line, and essentially lies within the 1367 U.S.-
Russia Convention Line. The current agreement would incrementally phase out

all Japanese High Seas salmon fishing on this side of 130th meridian by 1938,
and all fishing in the entire "donut" by 1994. UFA certainly had hoped for a
speedier timetable than that, but again, at least it is a phase out!

The area of really no movement at ail is in the "Slot" which runs near
Attu (which is 173 degrees East longitude), at the end of the Aleutian Chain.
This is also the area of primary concern to environmentalists. In this area
fishing will continue, essentially unabated, indefinitely.

The Japanese salmon fleets are large and efficient. There are four "High
Seas” companies, each owning a mothership and servicing 40 to 50 giil.netters
or a total of 172 catcherbcats. The land-based fleet numbers over 200 medium
and nearly 700 small driftnetters. There is also a fleet of 125 driftnetters
and 171 longliners which fish salmon in the Sea of Japan. The total craw of
these fisheries totals over 17,000 persons. UFA concern centers upon the
impact these Japanese Salmon fisheries have on North American salmon, not
Asian salmon. The crux of the dispute has been over the numbers of returning
Alaskan salmon caught by these fisheries, anc how the treaties can be re-
defined to reduce that, number reasonably close to zero. Since data supported
by the U.S.did not even remotely resemble the data provided by the Japanese,
there was scant foundation to even begin talks. The area in which we take
heart focuses on the enforcement, research, and on-board observer aspects of
the agreement. Even though we also consider the on-board observer arrangement
weaker than it should be, we believe thatif the U.S.fully wuses its ability
under the agreement to police the effortand achieve the necessary data for
rengotiation in five years, we will have the potential capability at that time
to accomplish our most reasonable goals. As tne strongest voiceof the fishing
industry in Alaska, we now canoniy say: "This agreement is better than

nothing...but not by much!”

UFA considers it important that Alaskan legislators fully understand what
this issue is about, and why it is IMPUTATIVE that a united position be
established. We must all try to insure that the federal government provide the
required law enforcement and scientific support needed, or else the agreement
is useless!






State of Alaska

Jc v EAI

March 14, 1986

The”~Rerre rJcowski
United States Senate

709 Hart Building

Washington, DC 20510

Dear Frank,

.0 regarding -the*recenllv corctucfe
agfeemerit,. be tween the Unit*ed*St"te-s~and*Japarv--.on.- the- salmow
interceptiorr™* i"ssue*. As reflected in the letter, we are very
disappointed that the State Department was unable to achieve
our objective of eliminating significant interceptions of
Alaskan saimon in this current round of negotiations. |
believe that we must continue to work on further measures to

reduce these interceptions.

The agreement does contain measures which will assist Alaska
fishermen if properly implemented. This implementation will
require that the provisions of the agreement are adequately
enforced and that the research and monitoring provided for
in the agreement are carried out as a basis for further
negotiations on the reduction of interceptions.

I have requested that the State Department seek funding to
support these activities. I have enclosed a copy of a
research and monitoring proposal drafted Jointly by the
University of Washington, the National Marine Fisheries
Service, and the Alaska Department of Fish and Game which
gives their assessment of the program which would be re—
quired tc fulfill the U.S. obligations under the agreement
and put us in the best position for future negotiations

regarding regulation of these Tfisheries. I do not have a
specific proposal related to enforcement funding. However,
as indicated in my letter to the Secretary, | believe that

the presence of a U.S. Coast Guard vessel 1in the eastern
part of the land-based fishing area for the entire season 1is
essential to both the enforcement of the line and monitoring
of the activities of this fleet. Provisions 1in the agree—
ment call for an exchange of observers cnlv if we have an
enforcement presence 1in the area.

I would Ilike to request that you support State Department
funding of these activities. I know that we all want to see
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an end to the interceptions of our saimon by Japan on the
high seas, and that this agreement takes us only part way
toward this objective. However, even this movement will
have no value either directly to our fisheries or in terms
of supporting future negotiating positions unless we can
assess to what degree these measures reduce interception
levels. This can be done only if, in fact, the United
States can hold up our end of the cooperative research,
manaaement, ana enforcement provisions called for in the
agreement.

I believe that the agreement currently before us must be
viewed only as a partial step toward our ultimate objective
of eliminating significant interception of North American
salmon. We still have a long way to go. While we certainly
want the enforcement and other limitations imposed on the
Japanese fisheries this summer, we must immediately start to
focus cn what our direction should be, both within and out—
side the terms of this agreement, to continue the campaign

to end interceptions. To this end, I would like to propose
forming a work group to advise us on strategies to follow in
this campaign. I believe the Alaska members of our delega—

tion to this last ten months of talks could form the nucleus
of such a group since it included congressional staff,
Alaska fishermen, state officials, and industry representa—
tives. Interested Alaska legislators may also wish to take
part or have staff participate. I would hope such a group
could meet within the next month so that we can initiate
required action as soon as possible. Proarammatic support
and planning for the 1986 season, for example, need to be
accomplished in the immediate future.

I plan to initiate this type of brainstorming session within
the state and hope that you or your staff will be available
to participate. I would appreciate any suggestions you
might have on timing relative to your ability to partici—
pate .

Thank you for your assistance.

Sincerely

Governor

Enclosure

(ldentical letter sent to Senator Ted Stevens and
Congressman Don young.)
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Brief Outline of FY 86-87 U.S. High Seas Salmonid
Research Program Under Terms of U.S./Japan Agreement
Initialed March 8, 1986

Additional funding for U.S. high seas salmonid research 1is
required to intensify continent-of-origin research in
response to the new research mandate included in the
March 8, 1986 U.S./Japan bilateral agreement on salmon
interceptions ar.d scheduled to be 1included in a new INPFC
Annex, Memorandum of Understanding or Agreed Minutes.

Additional funding of $80K for FY 86 will provide the
following activities:

1. Hiring of two scientific observers who will travel to
Japan and board Japanese salmon vresearch vessels to
collect supplementary scale samples and biological data
during June cruises of the vessels in the landbased
fishery area and vicinity.

2. Purchase of an image analyzer system to facilitate more
rapid measurement of scales and simplify statistical
analyses. The new, "state-of-the-art™" system will also

possibly be purchased by Japan®s Far Seas Fisheries
Research Lab; coordination of scale studies between the
two agencies will be greatly enhanced if they both have
the same scale measurement equipment.

3. Purchase of |IBM-compatible micro-computers for use in
data management, statistical analysis, word processing
and report preparation, graphics preparation, and

project administration.

4. Necessary travel to attend the extraordinarv meeting of
the INPFC; the present project budget does not provide
for the unforeseen travel expense.

5. Collection of whole-fish steelhead from 1986 Japanese
commercial and research operations.

6. Intensified efforts to increase high seas tac recovery
from Asian and North American coastal fisheries.

In general, the major features permitted by supplementary
funding in FY 86 will be limited (due to late timing)
observer participation in Japanese salmon research vessel
cruises, and gearing-up for intensified scale pattern
analyses in 1986-90.

Funding of S400K for FY 37 will provide for the following
activities in addition to those routine and ongoing
activities covered by existing, base-level funding:



Two scientific observers on two cruises of Japanese
salmon research vessels in 1987, for the purpose cf
collecting supplementary scale samples and data, and
possibly tissue samples for parasitological and
electrophoretic analysis.

A trip by a senior staff member to Kamchatka for, 1in
part, collection of high quality scale samples for use
in new scale pattern analyses, and communication with
Soviet personnel regarding scale sampling requirements.
Such a trip would be made under provisions of the 1986
U.S./@3.S .S .P.. Bilateral Talks on Fisheries Assessments,
and would be contingent on cooperation and 1invitation
from the (J.S.S.R.

New scale pattern analyses (with special emphasis on

coho, Chinook, and sockeye salmon) to determine
continental origins of salmonids migrating in the high
seas fishery area. These studies will be Tlargely

contingent on the success of obtaining improved scale
samples for the U.S.S.R.

Full laboratory analysis of 1985-86 whole-fish
steelhead samples, including parasitological and food
habitat analyses, and 1initial efforts to obtain gene
frequency data for stock groups not sampled previously,
and data on infestation vrate of origin indicating
parasites in Pacific Northwest steelhead.

Further intensified efforts to increase high seas tag
recovery, 1Including perhaps television advertisements.

Continued collection of whole-fish salmonid samples
from Japanese commercial and research vessel
operations.



Bilateral USG/GOJ Salmon Accord, 1986
Estimated Funding Requirements for Research Annex 11

Projected addition to FY 86 budget to begin intensified
continent of origin studies on salmonids.

Salary (including benefits)

1. Perm. Biol. 11 6,630
2. 2 observers to work 1 month at sea
on FAJ research vessels 4,000
3. Student helpers to process 1985
steelhead parasite samples 4,320
14,950
Travel
1. To attend extraordinary INPFC meeting,
April 1986 3,000
2. 2 observers to travel to and fronm
Japan for boarding research vessels 3.400
6.400

Supplies and Services

1. Transport of 1986 steelhead whole fish 5.000
2. PC software 1.000
3. Fisheries Cost Center 1,200
4. Misc. 1,286
5. Extra CDC computer time 2,000
10,486
Equipment
1. Image analyzer for scale processing 25.000
2. PC and ancillary hardware 11.000
36 ,000
Indirect Costs 12,164

FY 1986 Tota) = 280,000



Projected Budget for FY 87

Salaries

Faculty

Biologist 5 FT

Res. Asst, (steelhead parasites ana electr.)
Temp. Biol. I (U.S.S.R.)

Temp. Biol. J (2 for FAJ RV"s for 2H months)
Student hourly:

3er.efits
Travel

U.S.S.R.

Japan Observers

INPFC Meetings

Alaska

Alaska + 1local for R.A.
Misc.

Supplies and Services

Cost Center

CDC Computer Time

Eauipmer.t (misc. micro hardware)

Total Direct Costs

Indirect Costs

Total Budaet

7.000
129,640
10,800
2., 369
8,459
5.000
163,468

33,387

3.000
3,500
3,000
4.000
3.000
3,500

20,000
41.000
18.000
6.000
4,000
$285 ,855
S114,586

3400,441
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e March 14, 1986

The Honorable George P. Shultz
Secretary of State

U.S. Department of State
Washington, DC 20520

Dear Mr. Secretary:

The recently concluded agreement between neactiators regarding
U.S./Japan high seas salmon relationships falls far short of
our ultimate goal of eliminati.nc significant interceptions of
North American salmon and steelhead by the high seas fleets of
Japan. By our calculation, the agreement 1in its present form
will provide no mere than a 20 to 30 percent reduction in the
interceptions currently being made by these fleets over an
eight year period.

The agreement does not reduce interceptions in the U.S. Exclu—
sive Economic Zone. It does not move the land-based fishery
ten degrees farther west as required to eliminate significant
interceptions, nor does it remove the Japanese from the central
Bering Sea as quickly as we desired.

I am extremely disappointed that you were unable to achieve
greater reductions 1in Japan®s time and area of fishing, partic—

ularly in the land-based fishery. Although an 1improvement over
the current situation, the agreement is not an acceptable end
to the interception problem. We must continue to seek further

movement in reducing interceptions.

While the phase-out of Japanese fishing in the central Bering
Sea has 1long been an objective of ours, 1| believe that the
primary value of this agreement 1is the improved enforcement,
research, and catch monitoring programs jointly agreed to by
the two countries. These aspects of the agreement serve as the
basis for future evaluation of what further measures will be
required to eliminate significant interceptions.

The agreement contains the appropriate language regarding
research and monitoring, but the governments of both countries



Secretary Schultz -2- March 14, 1986

must commit resources to ensure that this - “ogram goes forward.
Since the U.S. State Department has committed to this process
in lieu of immediate regulatory relief from interception, |
believe that it is the obligation of the State Department to
help secure the funding to support this agreement.

The National Marine Fisheries Service, Fisheries Research
Institute at the University of Washington, and the Alaska
Department of Fish and Game are cooperating in drafting pro—
posals for research and monitoring, including the presence of
U.S. observers on Japanese research and enforcement vessels.
These proposals will be provided to Ambassador Ed Wolfe for his
information.

I respectfully request that you strongly support Administration
funding of these proposals. I also request that you support
funding of the presence of a U.S. Coast Guard cutter in the
eastern part of the land-based fishery during the entire season
that this fishery is open. I believe only by this type of
cooperative research®, monitoring, and enforcement presence can
we ensure that the Government of Japan will reciprocate and
that any long-range benefits of this agreement can be realized.

Thank you for your consideration of my views.

Sincerely,

Bill Sheffield
Governor
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The Honorable Adelheid Herrmann
Alaska State Legislature

Pouch V (MS 3100)

Juneau, Alaska 99811

Dear Adelheid:

Thanks for sending me a copy of your letfer to Secretary
Shultz concerning ongoing negotiations between Japan and the
United States on the salmon interception 1issug. Despite
recommendations from U.S. Secretary of Commerce Malcolm Baldrige,
the Alaska Congressional delegation, and most Alaskan groups, the
State Department has thus far not been willing to effectively
ewithhold bottomfish allocations from Japan. After seven rounds
of bilateral talks Japan still does not appear willing to sit
down and work out a solution.

However, that battlrt is not over yet. I met this week with
Ambassador Uegraponte, .0 Is directing the State Department
negotiations on this 1issue and expressed my disappointment over
their inability to use allocations to bring about a solution to
this problem. I told him that 1 have not lessened my resolve to
solve the problem and that | expected the State Department to be
a tough negotiator and come up with a winning solution.

The State Department"s reluctance to withhold bottomfish
allocations has disturbed me, and it is apparent that they are
weighing the salmon interception issue with other foreign policy

questions. I am also aware of the extent to which Japan is
willing to retaliate if we withhold allocations.. 1 that" j
Japan**1tts$!1&#2p)&rn Eridus$fy:vif* fkehStacfeey*]
Department”d"oes comple.telywithhold. " poftoraff sfr* " "llwca |

will continue to resist the State Department®"s attempts to trade
away this issue, and Japan®"s delaying tactics.

This is a very complicated and difficult issue. It has
risen to a high level of visibility within the governments ol
both Japan and the United States, and we are now closer to a
resolution than at any time since 1978. It is important not only
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for Alaska®"s salmon fishermen whose fish are being intercepted,
it also addresses very important questions regarding high seas
resource management. The resolution of the interception problenm
will also affect future Japan-U.S. fishery development plans,
both directly and indirectly.

Please be assured that I will continue to work to resolve
the salmon interception issue.

Sincerely,

Frank H. Murkowski
United States Senator



CITY COUNCIL OF MOUNTAIN VILLAGE

P.O. BOX 204 « MOUNTAIN VILLAGE. ALASKA 99632

Honerable Ted Stevens
United States Senate
Washington D.C. 20510

Dear Honerable Stevens,

I am writing you and asking for support for Western Alaskan®™ Fisher —
men .

Fishing is the only source of income for our village, fishermen
within my village, and others. The fish is also the major source of

food for our families.

We would like to see all interceptions fisheries on the 200 mile
area removed immediately. This includes all gill net fisheries and
trowl fleets.

We immediately request that the United States and other foreign
trowlers be deceased within the South Unimek Shumgin Islands.

I am requesting this due to the reason that the Western Alaska
Fishermen are suffering from hardship this summer season. The majority
of the fishermen did not make enough monies this summer to pay for
their winter and summer bills.

Majority of the fishermen would not like to depend on welfare to
make ends meet with their families.

We need your immediate assistance and support for our Western
Alaska Fishermen. Quyana.

Sincerly,

Harry Wilde, Sr.,
Chairman of AVCP

cc: Honorable Governor Sheffield
Honorable Frank Murkowski
Honorable Donald E. Young
Sen. John C. Sacket
Sen. Frank Ferguson
Rep. Kay Wallis
Rep. John Fuller
Rep. Albert Adams
Pep. Adelheid Herrmann
Pres. AVCP Gene Peltola
Calista Fisheries Ray Christiansen

HW/las
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HOUSE OP 9GPPESENTATIVES

M EMORANDUWM May 8, 1985
TO All Leaislators
FROM Representative Peter Goll l

SUBJECT: High Seas Interceptions of Alaska Salmon

Attached are three letters of support for House Joint
Resolution 43, which requests the federal government to take
quick action to halt the interception of Alaska salmon on the
high seas by Japanese gillnet fleets. The widespread support
for this effort is reflected in the letters from the state"s
two largest sportfishing associations and Alaska®"s largest
group representing commercial fishermen.

Renegotiation of the treaty with Japan affecting the high
seas fisheries 1is currently under consideration 1in
Washington, D.C. Quick passage of this resolution will help
trigger a decision.

I respectfully request your support of this resolution in the
waning days of the session.



Alaska Sportfishing Association

3605 Arctic Blvd., Suite 300 * Anchorage, Alaska 99503

TO:  All Alaska Legislators DATE: May 7, 1985

SUBJECT: HJR 43

The Kenai River Sportfishing Association urges your supDort of HJR 43
which calls for a halt to the High Seas interception of Alaska Salmon
by Japanese fishing fleets.

The most recent figures estimate that the Japanese mothership and the
landbased salmon gill net fleets intercepted one million, ninety-nine
thousand Alaska bound salmon in 1983. These interceptions include
106,000 King Salmon from South Central Alaska spots; more than the
combined sport, commercial, and subsistence catches in Cook Inlet that
year. An end to these destructive fisheries would greatly enhance re—
creational sportfishing opportunities in Cook Inlet.

We urge immediate passage of this important resolution.



KENAI RIVER SPORTFISHING ASSOCIATION
€

S

May 7, 1985

Kenai River Sportfishing Association urges your support of HJR 843
which calls for a halt to the high seas interception of Alaska sal-
mon by Japanese fishing fleet. The most recent figures estimate
that the Japanese mother ship and the land based salmon gill net
fleet intercepted 1,990,000 Alaska bound salmon in 1983. These
interceptions include 105,000 King Salmon from southcentral Alaska
spots more than the combined Sport, Commercial and Subsistence
catches in Cook Inlet that year.

An end to these destructive Tfisheries would greatly enhance rec-
reational sportfishing opportunities in Cook Inlet. We urge im-
mediate passage of this important resolution.

by Bob Gerdon , Jr.
acting President of Kenai- River Sportfishing Association

/A
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UNITED FISHERMEN

Cass M. Parsons
Executive Director

Peter Goll
Representatives

Honorable
House of
Pouch V

Juneau, AK 99811

OF ALASKA

319 Sewara Street. Suite *10
Juneau. Alaska 99801-1183
(907) 586-2320

May 8, 1985

Dear Representative Goll:
The United Fishermen of Alaska (UFA) wish to inform you of
our position and recommendations regarding the ‘interception
of Alaskan salmon on the high seas. The UFA is the largest
association of commercial fishermen in the United States,
and represents fishermen throughout Alaska. The UFA are
opposed to any foreign interception of Alaskan
salmon, since interception decreases the ability of our
hardworking members to earn a living.
Of course, it dis mnot just the fishermen who are hurt by
the loss of Alaska bound salmon. The over 40,000 people
employed in the seafood industry, and the many thousands of
other people employed in the transportation and service
industries which support the commercial fishing harvest,
are all negatively impacted. This needless loss of Alaskan
salmon also translates into a loss of revenues to the State
and local governments.
Just one example of interception is the 106,000 king salmon
which have been denied to commercial, recreational, and
subsistence wusers in Southcentral Alaska. The UFA would
like to know what, if any, benefit the State of Alaska envoys
in exchange for this subsidization of the foreign fleet?

The UFA supports HIR 43 because the comolets elimination o_f
(1Sl interception is long overdue. For this reason,

we recommend that che State of Alaska request the U.S. State
Department to immediately begin negotiations which will bring

an end to high seas interception.
Sincerely,
Cass M. Parsons

UFA Executive Director



Introduced: 512185
"Referred: House Special Committee
on Fisheries and Resources

J

ij IN THE HOUSE BY GOLL
2 HOUSE JOINT RESOLUTION NO. 43

dm IN THE LEGISLATURE OF THE STATE OF ALASKA

o]l FOURTEENTH LEGISLATURE - FIRST SESSION

_ Relating to the ‘interception of Alaska
6;;j salmon on the high seas.

7" BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA:

8; WHEREAS Alaska's salmon represents one of the state's most important
91 renewable resources: and

io WHEREAS more than 40,000 people are employed in commercial fish pro-
i cessing and harvesting jobs in the state during the salmon season, and
2 thousands of other people in the transportation and.service industries in
12 . the state benefit from this economic activity: and

o WHEREAS the Alaska commercial saimon industry contributes millions of
‘5] dollars annually to state and local government treasuries through taxes,
‘6 assessments and fees, and salmon fishing and processing represent the
17 economic backbone of many coastal communities in the state: and

18 WHEREAS salmon is a mainstay in the diets of state residents who
19 harvest the great fish by rod and reel, net, and fishwheel for personal and
20: family consumption; and

211 WHEREAS recreational fishing for salmon is an experience enjoyed by
22, most state residents each year; and

23 WHEREAS an estimated 1,099,000 salmon originating in the state were
24 harvested on the high seas by Japanese fishing fleets during 1903; and

25: WHEREAS these high seas interceptions deprived state residents of
ZGZ'I commercial fishing opportunities valued at 516,100,000 to fishermen, and

27 $30,500,000 to seafood processors; and

o

8 WHEREAS this lost opportunity cost the state treasury between $482,452

29 and $804,086 in lost fisheries business tax revenue alone; and
1. HIR 43
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WHEREAS the interception figures include 106,000 chinook salmon from
South Central Alaska stocks, more than the combined catches of recreation-
al, commercial and subsistence fishermen in Cock Inlet in 1983; and

WHEREAS Japanese fishermen catch billions of pounds of fi .1 and shell-
fish in the state's 200-mile fishery conservation tone each year;

BE IT RESOLVED that the Alaska State Legislature respectfully requests
the U.S. Department of State to immediately begin negotiations that will
lead to complete elimination of high seas interceptions of salmon of Alaska
m'igin; and be it

FURTKEP. RESOLVED that the Alaska State Legislature respectfully
requests U.S. Congress to adopt amendments to the Magnuson Fishery Conser-

*
vation and Management Act preventing nations chat intercept Alaska-bound
salmon on che high seas from receiving allocations to harvest groundfish in
the United States' 200-mile fishery conservation zone.

COPIES of this resolution shall be sentto the Honorable Ronald
Reagan, President of the United States; che Honorable George Schultz,
Secretary of State; che Honorable Robert Dole, U.S. Senate Majority Leader;
the Honorable Thomas P. O 'Neill, Jr.. Speaker of the U.S. House of Repre-
sencatives; and to che Honorable Ted Stevens and che Honorable Frank
Murkowski, U.S. Senators, and che Honorable Eon Young, U.S. Representative,
members of the Alaska delegation in Congress; to Mr. William Gordon, assis-
tar.t acministracor tor tisheries, National Marine Fisheries Service; and to

Mr. James Campbell, chairman. North Pacific Fishery Management Council.

j
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r-enacotmaicn o0s .on

Fisheries <convention between Canada, Japan, and

United 3:arcs in SSUI'CSG in a substantial
reduction in the harvest of American sairr.cn bv
the Japanese. Japanese mothership fishery had to pull

bach ten degrees of longitude to the west and incurred

time ar.d area restrictions

.andbasec fisheries likewise _ullac ecan cecraa:
' ok
(to 175=  ONE— .
J.0S. ciiilic - iwS'i C PRy v nave oae:
.a Ir cono eend chum sa or

ilec realised bv these chances 1in

Levels of interception in the lendbased

clearly defined prior to the renegotiation of FUFFC.
but were known to be significant. The western pullback
of ten degrees did move this fleet cut of areas .of
known concentrations of Worth American sock-evs and cOho

salmon, mostly from western Alaska.






Recant inforrriation frc*- o stv.dy co..1i:rcccéc! by the
C3pd T3173TV co th3 im2.3f*3-133 -»'2330.7C*%  LHSt CCUCO/
University of Washington, showed that substantial
number of chinook 1in both the lar.dbased and mothership
flasts e~mw/fare of Alaskan origin end, surprisingly, a
largs proportion were from central Alaska, as well as
western Alaska, The catch cf central Alaska

eaverage about 100,000 chinook per year, which encases
the annual catch for recreational, commercial and
subsistence fisherman in this area, Again, these
figures do not take into account unreporuec loss due to
dropout from the gillneis. Also, these fish are being
taken as immatures weighing an average ®f only five or
si;: pounds compared to an inshore average as adults of

20 pounds or more.

The United States has consistently maintained that high
seas salmon fisheries should be eliminated for a
variety of reasons, including the fact that stocks are
fully wutilised 1in coastal areas, stocks are broadly
mined on the high seas, making management for
conservation difficult, and significant wastage occurs
in high seas salmon fisheries because cf the harvest of

immature Tfish ana the dropout from high seas cillness.

Prior to the IMP?C meeting November 198 . the Governor

sent letters and 1issued press releases regarding this












