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Highlights of PICES VI

The North Pacific Marine Science Organization Physical Oceanography and Climate Committee and
(PICES) held its Sixth Annual Meeting on October 14 the Science Board recognized the scientific value of
to 26, 1997, next to a beautiful beach in Pusan, Koreahe second phase of CREAMS (CREAMS-II) as a
307 scientists from member (Canada, China, Japanjaluable component of research to be conducted
Korea, Russia and U.S.A.), and non-member (Chinawithin the PICES framework. The PICES Governing
Taipei, New Zealand, and Philippines) countries Council accepted Science Board’s proposal to hold a
participated in the meeting and enjoyed face-to-faceCREAMS workshop in conjunction with PICES VII.
communication during coffee breaks, which is the These actions were due to WG 10 (Circulation and
basis of scientific collaborations and which resultedVentilation in the Japan Sea/East Sea and its Adjacent
in consumption of a large amount of coffee. One ofAreas) discussions, and the attention and interest the
the most important achievements of this Annualprogram has drawn.

Meeting was that 139 Korean scientists joined PICE
activities, many for the first time, and who now
hopefully will contribute to the expansion of the
PICES scientific community. This is one of the
reasons why the Annual Meeting is held in a different
member country each year.

Sl'he scientific program of the meeting was composed
of a Science Board Symposium on Ecosystem
Dynamics in the Eastern and Western Gyres of the
Subarctic Pacific, organized by the BASS Task Team
of the PICES-GLOBEC Climate Change and
Carrying Capacity (CCCC) Program; and five topic
Another potential but important achievement was thesessions: Circulation and Ventilation of North Pacific
proposed initiation of a new research program undeMarginal and Semi-Enclosed Seas (Physical
PICES on East Asian Marginal Seas. At the openingODceanography and Climate Committee); Micronekton
session, Dr. Kuh Kim gave a keynote lecture onof the North Pacific: Distribution, Biology and
Hydrography and Circulation in Asian Marginal Seas. Trophic Linkages (Biological Oceanography and
He proposed a collaboration between PICES and th&ishery Science Committees); Models for Linking
Circulation Research of the East Asian Marginal Sea<llimate and Fish (Fishery Science and Biological
Program (CREAMS) and an extension of the program

to involve biological and ecosystem studies. The (cont. on page 12)
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The state of the eastern North Pacific in the first half of 1997

Howard Freeland

Ocean Science & Productivity Division
Institute of Ocean Sciences

P.O. Box 6000, Sidney, B.C.
CANADA V8L 4B2

E-mail: hjfree@ios.bc.ca

Dr. Howard Freeland is Head of the Ocean Science and
Productivity Division at the Institute of Ocean Sciences
(Department Fisheries and Oceans, Canada) and a member of
PICES’ Physical Oceanography and Climate Committee. His
am F‘" research interests include the climatic state of the ocean and low
F - _ frequency variability. Dr. Freeland was the scientist primarily
responsible for Canadian contribution to the WOCE lines P15
and P1. Presently he is accountable for maintenance of Line P, a

wy
o line of CTD stations that has been monitored for over 40 years
between the mouth of the Juan de Fuca Strait and Ocean Station
Papa at 50°N and 145°W (also known as WOCE Repeat
Hydrography Line P6). At the present time Howard is coordinating
Canadian projects to monitor the 1997/98 El Nifio and its impact

on the west coast of British Columbia.

Figure 1 shows the monthly mean sea-surfaceNifio forcing. This pattern is observed in response to
temperature (SST) anomalies in the eastern Nortlall EI Nifio events.

Pa(;lflcrl:romb\]anugry t_hr(zugh Juneh1$|)9_7. IThs y?ha'if this El Nifio continued to develop according to the
S0 1ar has been dominated overwheimingly by .eoook, then we would expect the largest SST anomalies
surprising events developing in the equatorial PaCIfIC,[O appear during the period January through March

The (_jevelo_pment of the 1997/98 El Nifio was 41908. However, the rapid and very early rise of this
surprise by itself, but the development so very earlyevent does make it unique in our experience and any
in the year was nothing short of astonishing.

attempt to forecast the future evolution of a unique
Within the SST anomaly picturesléiigure 1, we see  event is probably a fool's game. | make no attempt
that conditions were close to normal at the beginningo forecast the evolution. One thing is certain, by
of the year. In the Gulf of Alaska SSTs were evensummer 1997 a large amount of extra heat had been
marginally below normal from January through April. injected into the surface layers of the eastern North
In March the first indications of an incipient El Nifio Pacific. There is no easy way for the ocean to dispose
became apparent to anyone who was watching seaf this extra heat, and so we must expect the entire
level evolving on the equator. The event developedegion to be dominated by positive SST anomalies
with great rapidity, and by May 1997, as we can sedor the rest of the year.

in Figure 1, extreme warm anomalies appearing in

the map off California, meanwhile SSTs remainedAS It became evident that a large El Nifo was
near normal in the Gulf of Alaska. By June the developing, the Canadian oceanographic community

._launched a substantial effort to monitor the

o . Yevelopment and evolution of oceanographic
northeastern Pacific and are heading towards th b grap

. . onditions off the west coast of Canada. It is our
dateline along the Aleutian Islands. The pattern of%

. ) . - ope that we will thereby develop a thorough picture
anomall_es displayed in June 1997, p05|t_|ve SS;jlhof the effects that this event has on the Pacific Coast
anomalies around the coast of N. America, an

. . e -.of Canada. The writer encourages all oceanographers
negative anomalies in the central Pacific, is the classic

pattern of response of the eastern North Pacific to EIIn the countries that make up the PICES family to
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Fig. 1 Monthly mean sea-surface temperature anomalies for the eastern North Pacific Ocean, from January through
June 1997. The solid contours are at intervals of 1°C, and dashed contours at intervals of 0.5°C. The bold
contour indicates 0 anomaly.

develop similar monitoring programs. Even at this lateThis is shown clearly in the diagrams Figure 2

date the evolution of the 1997/98 EI Nifio is not overHowever, by October 1997, evidence suggests that sea-
and with co-operation we can develop a detailedsurface temperatures are beginning to decline. The
description of the event. highest temperatures were observed off the coast of
eBritish Columbia in September and were quite

Through the late summer of 1997, sea-surfac remarkably high. We have been sampling ocean

temperatures continued to rise in the Gulf of Alaska.
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Fig. 2 Monthly mean sea-surface temperature anomalies for the eastern North Pacific Ocean, from July through
October 1997. The solid contours are at intervals of 1°C, and dashed contours at intervals of 0.5°C. The
bold contour indicates 0 anomaly.

temperatures daily at lighthouse stations around thescillation index daily, and computes and displays
coast of British Columbia since 1935, and saw the30-day running means. This site can be found at:-
highest temperatures ever recorded in September 199ttp://www.dnr.gld.govau/longpdk/ Anyone who

For example, the monthly averaged temperature adccesses this site should note that Australians define
Kains Island (northwestern coast of Vancouver Islandthe southern oscillation index in the same way that
in September 1997 beat the previous record by 1.2°Ghe rest of the world does, except that they multiply
a very large margin. Other records were lesghe result by 10, thus during the Oct./Nov. burst peak
impressive, but records were set from Amphitrite Pointvalues of the SOI were reported near -60. The burst
on the southwest coast of Vancouver Island to Langarappeared to have lasted for several weeks and now
Island on the northwest tip of the Queen Charlotte(November 10th 1997) appears to have subsided.
Islands.

It is possible that the EI Nifio forcing on the equator

The EI Nifio develops on the equator, as we all knowjs now over and the ocean is steadily returning to
and affects higher latitudes. So to look at the futurenormal. However, the Oct./Nov. burst must serve as
evolution we must look south. During September anda warning that we do not really know what the tropical

early October the southern oscillation index showedPacific has in store for us. EI Nifio events are

a steady decline towards more normal conditionssupposed to develop during the period November to
Then towards the end of October a new westerly windbecember, forecasting models appear to have failed,
burst developed. This can be seen and followed quiteo all we can do is wait and watch.

easily on an Australian web site that lists the southern



The state of the western North Pacific in the first half of 1997

Takashi Yoshida
Oceanographical Division
Climate and Marine Department
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Tokyo 100, JAPAN
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Mr. Takashi Yoshida is a Scientific Officer of the Oceanographical
Division of the Climate and Marine Department at the Japan
Meteorological Agency (JMA). He is working as a member of a
group in charge of monitoring and forecasting sea surface
temperature and sea surface current in the western North Pacific.
Based onin situ and satellite data, this group makes various
oceanographical products. One of the main products is the “Monthly
Ocean Report”, which is published and distributed by JMA every
month. Mr. Yoshida is now involved in developing a new analysis
system of sea surface and subsurface temperature to improve sea
surface temperature forecasts in the western North Pacific. His recent
research interest centers on water masses distribution and its variation
in seas east of Japan and the Okhotsk Sea.

Sea Surface Temperature points in seas adjacent to Japan using in situ
observations reported from ships and buoys. In the

Figure 1 shows monthly mean Sea Surface . .
Temperature (SST) anomalies in the western Nortrﬁ'gure’ temperatures colder than 5'C are recognized
s the Oyashio cold water. The Oyashio cold water

Pacific from January to June 1997. These charts ar isplayed typical seasonal variations during the first
based on the JMAs objective SST analysis for 1X1ha|f of 1997. In February 1997, the Oyashio cold

degree grid points over the western North Pacific ) .
using in situ observations reported from ships and’vater occupied the area southeast of Hokkaido and

buoys. The anomalies are computed from the JMALS major part didn’t extend southward over 40N
. except for the small patches of the cold water around
1961-90 climatology. One of the most remarkable39°|\I 147°E. After Eebruary. the Ovashi Id wat
features in the first half of 1997 is that notable positive ' - AlterFeoruary, the Dyasnio coid water
as bifurcately penetrated into the area east of Honshu

SST anomalies, which have been observed since tha ong the western and eastern side of the warm core
end of 1995, continued in the region north of 45°N 9

Time series of regional mean SST anomaly for regionrlng centered at 41'N, 144°E. The penetrations are

o o called the coastal and off-coastal branches of the
A (45-53'N, 150-180°E) shows that the SST anomalyOyashio cold water or the first and second Oyashio

has kept exceeding +0.5°C during the first half ofI trusions. Th netrations h formed d water
1997, though the anomaly has gradually reduced sincd Tusions. 1he penetrations have formed a cold wate

. ° . . pool east of Honshu and the southernmost part of the
+
It reached +2 C at its peak in October 19B@g(re ool reached 38°N, 142°E in June 1997. The Kuroshio

2). Along 40°N from the Japanese coast eastward t ket takin non-| meand h th of
the date line, negative SST anomalies have developeff> “€P! taking a non-iarge-meander path south o
apan since the summer of 1991.

in May and June 1997 and those exceeding -1°
widely covered the area in June 1997. Sea Ice in the Okhotsk Sea

Oyashio and Kuroshio In the 1996/97 winter, drift ice came in sight at

hmeteorological observatories along the Okhotsk Sea
.Foast of Hokkaido from late January to early February
ind came on shore at the coast from mid- to late
ebruary. The first date of drift ice on shore was

Figure 3shows temperature distributions at the dept
of 100m east of Japan for February and June 199
These charts are based on the IMAs objective 100rﬁ
water temperature analysis for 0.25x0.25 degree grid
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Fig. 1 Monthly mean sea surface temperature anomalies (°C). Anomalies are departures from the JMA 1961-90
climatology. Contour interval is 1°C and additional contours of 0.5°C are shown by broken lines. Negative
anomalies are shaded.
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Fig. 3 Temperature ("C) at the depth of 100 m east of Japan for February 1997 (left) and June 1997 (right).

Contour interval is 1°C. Areas colder than 5°C are shaded.

about 10 days later than the 30 years (1961-90into the Pacific Ocean was significant from mid- to
average at almost every station and the date of ickate March.

breakup was earlier than the average at every statio
Hence, the length of the ice season in the 1996/9
winter was shorter than the average at every statiollMA made observations of carbon dioxide (i

Sea ice extent in the Okhotsk Sea was nearly equal thhe western North Pacific on her cruises in January-
the 20 years (1971-90) average in December an&ebruary and June-July in 1997. The concentration
smaller than the average from January to the end dpartial pressure) of COn surface water was lower
the ice season. The sea ice extent was the smallesian that in the overlying atmosphere in January-
among the past 26 years at the end of January and

from late April to late May. The outflow of drift ice (cont. on page 11)

arbon Dioxide



The status of the Bering Sea in the first eight months of 1997

P.J. Stabeno

Pacific Marine Environmental Laboratory

National Oceanic and Atmospheric Administration
7600 Sand Point Way

Seattle, WA, 98115 USA

E—mail: stabeno@pmel.noaa.gov

Dr. Phyllis Stabeno, a physical oceanographer at the
Pacific Marine Environmental Laboratory of the NOAA,
conducts research focused on understanding the dynamics
of circulation of the N. Pacific, Bering Sea and their
adjoining shelves. By applying knowledge of physical
processes to fisheries oceanography, Dr. Stabeno plays a
vital role in the success of NOAA's FOCI (Fishery
Oceanography Coordinated Investigations) program.
Phyllis is also a Principal Invistigator on several research
elements for other programs, including: Southeast Bering
Sea Carrying Capacity (Coastal Ocean Program), the
Bering sea Green Belt: processes and ecosystem
production (Arctice Research Initiative) and Prolonged
Production and trophic Transfer to Predators: processes
at the inner front of the southeast Bering Sea (National
Science Foundation). This research seeks to improve our
unmderstanding of ecosystems through the integration of
physical and biological phenomena.

During late spring and summer of 1997, a variety ofhydrographic sections by Southeast Bering Sea
anomalous conditions existed in the Bering SeaCarrying Capacity and Coastal Ocean Program;
including a major coccolithophorid bloom, large die— biophysical measurements of the green belt by the
off of marine birds (shearwaters), salmon returns farArctic Research Initiative; and research by Fisheries
below predicted, calm sunny days and unusuallyOceanography Coordinated Investigations). The
warm sea surface temperatures. These events weseientists (N. A. Bond, R. D. Brodeur, K. O. Coyle,
likely related, in part, to the atmospheric perturbationaM. B. Decker, G. L. Hunt Jr., J. M. Napp, J. D.
associated with the strong equatorial EI Nifio. ToSchumacher, P. J. Stabeno, D. Stockwell, C. T.
present these in a timely manner this article has beefiynan, T. C. Vance, T. E. Whitledge, T. Wyllie
expanded to include July and August of 1997.Echeverraind and S. Zeeman) from these programs
Because the southeast Bering Sea is one of the mogtovided much of the information that is reported in
productive ecosystems of the world, with this article.

commercially valuable fishing grounds, itis the fOCUSThe seasonal variation of sea ice over the southeast

gf fe;ﬁ ral rise?rlcggp;rOJeg:cs.t These FrO.JeCt.TI CO”e.(gelgering Sea is one of the striking characteristics of this
ata froughou and tuture analysis Will provid€s o ¢ “he extent of sea ice is largely determined by

insight into the causes of the anomalous ConOIItlon?he strength and direction of the winds. Strong, frigid

gnd their "T‘pa“ on the ecosystem. The Programsg;nqs out of the north blow the ice southward over
include National Science Foundation (NSF) funded,[he shelf. Typically sea ice reaches the Pribilof

research on prolonged production along the structurci/

. slands Figure 1) in March or April and then retreats
front (~50m isobath) and a group of programs funde ithin the month. The ice field at the end of

?gnrl:ll?;:c;p;vlvlosﬁ?:emg fgmj%s(ggggc ﬁlir;lgllszﬁrs?'e?inesDecember 1996 was more extensive than usual, but it
y y did not advance significantly during January since the

Science Center/National Marine Fisheries Service; . : .
monitoring from biophysical platforms and winds were particularly wealigure 2g. February

April winds were typical Figure 2b,g, resulting in



an average ice coverage by early April. Melt back,Through April, both oceanographic and atmospheric
however, appeared to be unusually rapid and ice wasonditions were not markedly atypical. In May,
gone from the region by late April. weather patterns changed, the winds weakened, so

AN P =

that by June and July winds were significantly weaker
than usual Figure 2e,J. In addition, the weather
patterns resulted in more cloud free days than usual
and thus an increase of solar radiation to the sea
62° surface.
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Fig. 1 Aschematic of the mean circulation in the eastern

Bering Sea. The Bering Slope Current (BSC) and Aleutian
North Slope Current (ANSC) are shown. Site 2, the
location of the time series measurements, is indicated.
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Ice melt provides an input of fresh water, that is the
major contributor to stratification of the water column

early in the year, while in late spring and summergig 2 Histogram of wind speed at the Pribilof Islands
solar heating becomes the primary source ofyr january, March, April, May, June and July 1997.
buoyancy. Water properties and water columngyserimposed (line) is the histogram of mean (1950~
structure separate this shelf into domains. Coastajgg7) wind speed for same months. Each represents 2
waters (z < 50 m) are typically mixed (or weakly giscrete values of knots. (i.e. bin 1 is the number of days
stratified) by a combination of tidal and wind stirring. that had winds of 0 or 1 knot: bin 2 is the number of

During spring and summer, water over the middlegays that had winds of 2 or 3 knots, etc.)
shelf (50 < z < 100 m) is two layered with the upper

layer wind mixed and lower tidally mixed. The depth One consequence of these unusual atmospheric
of upper mixed layer usually varies from 15 to 30mconditions was that the coastal domain was strongly
depending upon wind strength and duration in a giverstratified even in water depths of 30m. The middle
year. Separating these two domains is a structure fromsthelf domain usually characterized by two layers, with
(the inner front). Seabirds (Shearwaters-Puffinnusa sharp thermocline between them, was markedly
tenuirostris) return here each year, attracted by highdifferent this year. Beneath the shallow mixed layer
food concentrations (euphausiids). In a“normal” year(< 10m for much of June and July) was a transition
their prey thrive on prolonged and/or enhancedzone (~20m) to the lower tidally mixed layer. This
production from the base of the food web weaker stratification permitted greater transfer of heat
(phytoplankton) as a result of the persistent flux ofinto the lower layer. Thus, the bottom temperatures
nutrients into the sunlit waters. warmed by 4°C over the summer.




The changes observed in the water column of botl '**
the middle shelf and coastal domains resulted in : :
structure front that was not as well developed ac
previously reported. The shallow mixed layer, & iae
together with the enhanced radiation resulted ir'E
warmer sea surface temperature. Atime series of see 'E'
surface temperature on the sh{@8ifte 2 in Figure 1) £
exists for April of the last three years. This summerj
temperatures were significantly warmer than usua
(Figure 3) 3

’ 17D
. . oo
Satellite remote sensing supports the warm sea surfas ' L L i 1
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temperatures observed at site 2 and provides thgjg 3 Time series of sea surface temperature at Site 2

following sequence of sea surface temperaturgyring spring and summer 1995,1996 and 1997
conditions throughout the region: in early May

temperatures were slightly below
normal (~0.0 to -1.0°C) but by mid-June
the anomaly was strongly positive (2.0-f
2.5°C above normal). A positive ¥
anomaly persisted through Septembery .
The anomalous physical conditions
likely supported a coccolithophorid
bloom that was first observed during
early July over the southeastern Bering
Sea shelf. By this time, the normal
summertime plant community had
probably been replaced by
coccolithophores. Reflectance of light
off their calcium carbonate plates
(coccoliths) gave the water its
anomalous color which was clearly . s
visible from spaceRigure 4. Light S5 = e
penetration into the water column,rijg. 4 SeaWiFs composite true color image (Sept. 18-25, 1997)
essential for primary production, wasshowing the extent of the aquamarine water indicating a
markedly reduced. This potentially hadeoccolithophorid bloom (proved by SeaWiFS Project, NASA/Goddard
dﬁtr_imental effects throughout the foodspace Flight Center courtesy of Gene Feldman)

chain.

In June, the shearwaters were found to be eating theio avoid areas with aqua marine water, where they
normal diet of adult euphausiids and exhibited normamay have had difficulty in detecting and capturing
body weights. As the summer progressed, howeveguphausiid prey under the existing low underwater
massive die—offs of seabirds were observed. Duringdight conditions.

Ia_lte summer, both dead and living shearwaters hagn addition to die—off of birds, the number of salmon
significantly reduced body mass when compared wit eturning to Bristol Bay was far below expected. This

_blrds collected during June. The diets .Of Shearwate.'r?esulted in a catch of ~12 million sockeye, instead of
in late summer were notably more diverse than

3 ith fish and d being i ted. During | Lnthe forecasted 25 million. Candidates for this
une with fish and squid being ingested. buring 1a edecrease that are not related to conditions found in

summer, birds ingesting euphausiids were preylnqhe Bering Sea this year exist, however, evidence from

upon juveniles, not adults. The Juvenllg euphausuds[est fishing at Point Moller suggests that the fish are
are much smaller than adults, and are likely to have ing on their way to Bristol Bay, not earlier in their

lower energy density. These observations suggest
that starvation was the prime cause of the shearwater
die-off. Additionally, foraging shearwaters appearedJust as water properties, particularly temperature,

|
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were anomalous, the currents over the basin and shelfily were greater than 6X.6 s*. The transport
were unusual. Typically there is a moderate flow (5-through Amchitka Pass, the primary source of flow
10 cm ) northwestward along the 100m isobath in the ANSC, was 5x®0n® s?, also larger than earlier
(Figure 1). This year, however, trajectories of measurements

satellite—tracked drifters revealed no net flow from
May through August. In addition, stronger volume
transports were observed in the Bering Slope Curren

(BSC) and the Aleutian North Slope Current (ANSC). fish can be determined. The percentage of birds which

The flow in the deep basin is cyclonic gyre, with a . . . .
strong, steady ANSC flowing northeastward along thedled and the influence of this on the ecosystem is

. . . also unknown and must be evaluated. Hopefully,
Aleutian Islands turning northwestward mtq BSC, anenough observations were made this year to elucidate
eastern boundary currenfigure 1). Typically

transports in these flows range from 2—#xi0 s’ the mechanisms that resulted in the coccolithophorid

This year, baroclinic transports from March throughbloom and attended changes in the biota.

The long-term effects of this summer on the Bering
ea ecosystem are not known and likely will remain
mystery until the year class strength of a variety of

(cont. from page 7) a)

January te Febineary 1997

-February south of Japan,
implying that atmospheric
CO, was being absorbed into
the ocean Kig. 4a).

This is a typical feature of the
carbon dioxide distribution in
the western North Pacific in

. /,.z:’F-i]'hl

Hippms

winter. On the other hand, 3 :

CO, concentration in surface \ S

water was higher than that in s y _
the atmosphere in June-July g e S il
south of Japan. In the seas Lengitude ”"-hﬁh%%

east of Japan, CQO
concentration in the sea
surface water was much b)
lower than that in the dune to July 1997
atmosphere in June-July. The
CO, concentration difference
was particularly large from
30°N to 45°N east of Japan,

and the difference of 120 ppm :
observed at 43°N, 153°E in the .:5'

* A
June-July cruise was the ;4 E“HR i ¥y e
largest difference observed e
since 1989 by Ryofu Maru in bl 20
the western North Pacifi€ig. 150" H“m_ Latitads
4b). Similar pattern of the T ;
distribution of CQ difference Rk gl LTHE

in the seas east of Japan was
observed during the Ryofu Fig4. Difference in COconcentration between sea surface water and air in

Maru cruise in April-June January-February, 1997 (a) and June-July, 1997 (b). Red upward bars
1996 (PICES Press Vol.5 indicate that the ocean was emitting CBlue downward bars indicate
No.2). absorption of CQby the ocean.
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(cont. from page 7)

Oceanography Committees); Processes ofAnother important decision of PICES VI was the
Contaminant Cycling (Marine Environmental Quality establishment of two new Working Groups: WG 13
Committee); and Harmful Algal Blooms: Causes andon CG, in the North Pacific (POC) and WG 14 on
Consequences (Biological Oceanography and Marin&ffective Sampling of Micronekton to Estimate
Environmental Quality Committees). Three of theseEcosystem Carrying Capacity (BIO). WG 13 is
sessions were joint sessions co-organized by variousxpected to propose a plan for cooperation with the
Scientific Committees. This is a natural reflection of North Pacific Task Team of the Joint Global Ocean
the achievements of PICES as a multi-disciplinaryFlux Study Program (JGOFS/NPTT). These Working
international marine science forum. Groups are expected to contribute in evaluating the
relative importance of components missing in PICES

ctivities. The existing Working Groups, WG 8 on

ractical Assessment Methodology, WG 11 on
Marine Mammal and Sea Birds and WG 12 on Crabs
and Shrimps, will continue their activities.

The Best Presentation Awards, first introduced at
PICES V to encourage speakers to make an effort t
overcome language barriers by providing a clear
presentation, were given to the following winners this
year with congratulations; the FIS Award to Dr. Jin-
Yeong Kim (Korea) for her paper entitled “Spawner- The Communication Study Group, established at
recruit relationship of anchovy, engraulis japonica, PICES V, recommended improvement in PICES
and environmental factors in the southern waters otommunication to Science Board and was then
Korea”; the POC Award to Dr. Young Jae Ro (Korea)disbanded. Recognizing the fact that the publication
for his paper entitled “Recent investigation of the of good scientific papers is of critical importance to
polar fronts of the East Sea by CTD profiling and an organization like PICES, a new Publication Study
ADCP tracking”; the BIO Award to Dr. Atsushi Group was established to review the publication and
Tsuda for his paper on “Life cycles dfeocalanus translation policy, the desirability of establishing a
flemingeriand N. plumchrus (calanoida, copepoda) peer reviewed publication series and a PICES
in the western Subarctic Pacific”; the MEQ Award to editorial board, and other matters concerning PICES
Dr. Dmitry L. Aminin (Russia) for his paper entitled publications. Members of this Study Group are Drs.
“Use of fluorescent probes for biochemical Warren Wooster (Chairman), William Doubleday,
monitoring of environmental contamination”; and the Makoto Kashiwai, and Paul LeBlond.

Science B_oard AV\{:ard to Dr. Paul J. Harns_on for hlsAny organization and its substructures need a medium
presentation on “Phytoplankton dynamics in the

. . nd/or long-term strategic workplan, especially if
northeast Subarctic Pacific Ocean: bottom-up and ! g ed P _espetially
Y chairmen have a definite term of office. Science
top-down control”.

Board decided to discuss and prepare a strategic
The CCCC Implementation Panel, recognizing that thewvorkplan for the Scientific Committees and Science
Program is entering a new implementation phaseBoard at the PICES VII. The chairmen of Science
revised the statement of purpose for the Program, thB8oard and three Scientific Committees (BIO, MEQ
terms of reference, and modified the structure of theand POC) will be replaced at the end of the next
Implementation Panel. Distinct new aspects of theAnnual Meeting. They were instructed by Science
Implementation Panel structure are a Task TeamBoard to develop such plans by that time. The
based Executive Committee and the formation of adiscussion of a strategic workplan will give
new MONITOR Task Team. The terms of referencecommittee members an opportunity to understand the
of MONITOR include: suggesting improvements in views of the candidates in time of election.

the monitoring of the Subarctic Pacific by extending : i
the activities of the disbanded WG 9 on Monitoring of ﬁfgptgaggfllieghtg]gm('sg ogﬁ aﬁ%ir?)ngD(rM\(])al\:g-Fin(

Subarctl_c PaC'f'C _by ad_dres'smg questions OfLee (NERDI), Mr. Won-Seok Yang, students and
standardization and intercalibration of measurements

. . . : . others helped PICES VI be a very enjoyable and
particularly in the area of biological collections; .

o . .. ' successful meetind.
assisting in development of a coordinated monitoring
program to detect and describe events, such as th®ee you at PICES VII, Fairbanks, Alaska, in October
effects of El Nifio in the Subarctic Pacific; and 1998!
reporting on the PICES activities to be implemented o _ _
in conjunction with the international Global Ocean Makoto Kashiwai, PICES Science Board Chairman

Observing System (GOOS) Program.
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Organization of fisheries, environmental and ocean science in Canad

John C. Davis

Department of Fisheries and Oceans
Institute of Ocean Sciences

P.O. Box 6000, Sidney, B. C.
CANADA V8L 4B2

E-mail: davis@ios.bc.ca

Dr. John Davis is the Regional Director of Science, Pacific Region, for
Canada’s Department of Fisheries and Oceans. He is responsible for
biological, oceanographic, environmental, aquaculture and hydrographic
programs run by the Department on the west coast of Canada and in the
western Arctic. This work is delivered through three major research
centers — the Institute of Ocean Sciences (Sidney, B.C.), the Pacific Biological
Station (Nanaimo, B.C.) and the West Vancouver Laboratory. Since 1992
Dr. Davis has been Canadian delegate to PICES. He also serves as Chairman
of the Asia Pacific Economic Cooperation (APEC) Working Group on Marine
Resources Conservation, Co-chairman of the Canada-Japan Environmental
Panel on the North Pacific and Canadian negotiator or delegate for bilateral
and multi-lateral fisheries issues in the Pacific. Dr. Davis received his B.Sc.
(1966) in biology from the University of Victoria, and M.Sc. (1969) and
Ph.D. (1971) in zoology from the University of British Columbia

In Canada, under constitutional arrangementsresponsibilities of the Department and sets out an
responsibility for the sea coast and inland fisherieoocean strategy on behalf of the Minister of Fisheries
rests with the Federal Government, centered irand Oceans. Under this provision, the Minister is
Ottawa, Ontario, the nation’s capital. In practice,accountable for coordinating the responsibilities of
most of the administrative responsibility for the other parties involved in the ocean, for provision of
inland freshwater fisheries of the country have beemmarine protected areas and for integrated coastal
delegated to the Provinces who manage thoseesource planning. Th@ceansAct is somewhat
resources on behalf of the federal governmentunique, in that it provides for an ecosystem approach
Therefore, the federal government is responsible foto ocean management.

management of the marine fisheries and also retain.F

direct responsibility for anadromous species such as he Department of Fisheries and Oceans, since its
b y P recent merger with the Canadian Coast Guard, is how

f;l::gr:(;/vffrl(lacshhw;%;?tﬁjé??;;?jsgvzzge{;?;he ?jea an%ne of Canada’s larger federal departments with
produce. headquarters in Ottawa and a five regional divisions
Canadian legislation important to management ofacross the country- Pacific Region, Central and Arctic
fisheries, habitats and the oceans includes th&®egion, Maritimes Region, Laurentian Region and
FisheriesAct, the Canada OceanAct and other Newfoundland Region. The Department has
related legislation and regulations under the Acts taapproximately 12,000 staff, mostly located in
provide for an enforcement function. Both the decentralized regional locations where services are
FisheriesAct andthe Canada Oceamsct are the needed, and a budget in excess of $CDN 1.0 billion.
responsibility of the Minister of Fisheries and OceansFunctions of the Department include conservation,
TheFisherieg\ct provides for the direct management protection and management of fisheries resources and
and protection of fisheries with appropriate their habitats, science, hydrography, provision of
regulations and includes provisions to protect fish andressel harbor support to the fishing industry,
fish habitat against damage and loss. A fish habitahavigational aides and vessel traffic control, search
policy of the Department provides for no net loss ofand rescue and maritime safety, pollution response
productive fish habitat in the case of man-madeto marine spills, and a variety of related programs.
developments. Th€anada OceanAct extends In Canada, the Department of Environment, another
Canada’s jurisdiction to the full 200 mile limit, federal department, also has a major role to play in
describes the ocean science and Coast Guarhe setting of environmental standards and guidelines
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and regulation of industrial and other forms of direct research grant support or for infrastructure
pollution. grants to equip and operate facilities. In British
In Canada provincial governments also haveCOIumb'a’ the five western Canadian universities

responsibilities for natural resource management angﬁe;atceoaomg:ggvséag(;r;’i;hiv?tim:eé%m%?gz tiscfitl(())?’
environmental protection through their delegated niversit Ff) ndina suoport and federal arants. The
responsibilities as described above but also due gghiversity tunding supp 9 :

: : rovincial governments also support some aspects of
their regulatory powers over industry and commerce’ 9 PP P

in their respective jurisdictions. Thus the provincesresearCh and development, particularly applied

have regulations with respect to pollution control,lr:,erii?r:gig'l C;;)vre(rB:r%rgr?tleh;Z Brrg\l/sizgegoc:lgrrrski)clgratglee
aquaculture licensing, water and land use activities P

and the shoreline and shoreline resources. Support for research and d'evelopment e_xpenditures
related to the aquaculture industry, and is currently
With respect to fisheries, habitat and ocean science ideveloping a new program for fisheries-related
Canada, many of the universities have major programexpenditures to address problems in the industry
in these areas, particularly those in coastal provincesffecting coastal communities and habitat restoration.
Technical institutions and colleges offer courses inTh Canadi vat tor is st . ber of
applied environmental and resource management and € L-anadian private Sector 1 strong in a humbero
some also provide training in aquaculture techniques?‘sloectS of marine science and engineering and in

The Department of Fisheries and Oceans has the Iarg(—:;[%iﬂxoﬁsses’ (I_‘,Sasav(;lgrlt?alseigreernIr}[hC?r:tasIbeg?ssi b?:)
scientific infrastructure in the country with major 9y g

C . . . _design and construction, innovative manned, remote
laboratories in all of its regions. These laboratories 9 ’ ) : )
nd autonomous undersea vehicles, propulsion

have significant programs in fish and invertebrate stock

assessment in support of the management functiorfgsgirgli’ d(levslng erqzlp;nnedn:; Zcrc;usrgci’.;esmggsrzznflg?
habitat and environmental science including gies, survey ydrographic sy » U

contaminants studies, aquaculture and resourc‘ée”S and battery designs, deep sea mooring

enhancement science, ocean science and hydrograpli%(:hnomgy’ ocean buoy technology, satellite and

including the production of navigational charts and tideaIé al?citisr?su IglemC?rr(])tni(\:,vcllzgrt;ee:r?alig\(/:ieattign ?astrgr]nes
and current study and prediction. Provincial bp ; g y ,

I essel traffic control systems, specialty solvents,
governments have wildlife resource managemen}/ y P y

expertise and the federal departments of Environmen(foggaurﬂ'izan;lrj]gr?;]t;?fneeagslyi?;éﬁp}d zr;\;tfcnergen:il
and Natural Resources have expertise in environmentglgdition tﬁe biotechnolo ingdustr isgwell develol ed
science and geoscience respectively, the latter includinﬁ] ' gy y . P

. Canada and has a number of innovative
undersea geoscience. i L

technologies for ocean-related applications.

Research expenditures in Canada on fisheries, habit®rograms are available through federal sources such
and ocean related work are largely by the federahs Western Economic Diversification to support R&D
government through the programs of departmentsgievelopment involving private sector companies and
such as Fisheries and Oceans, Environment, and topgartnership building is encouraged through those
smaller extent, Natural Resources. Much of thefunding programs.

spending supports the programs conducted OIIreCtI)éeveral new developments in British Columbia are of

by the departments themselves through their own S . .
research institutions and projects, and through suppo otentlal |r_1t_erest fo the PICES c;ommumty as possible
opportunities for partnership development or

of infrastructure such as laboratories and Vesselsﬁetworkin = the Asia-Pacific reaion. First. the
From time to time, special federal programs becom%ederal Dg artment of Fisheries ar?d O.ceans ,Pac'f'c
available, such as the Program on Energy Resear P ! ' ' m

and Development (PERD) which provides special eglon, 1s act_|vely developing a new way of
funding for directed research which meets theoperatlng a marine laboratory, the Pacific Institute for

R Aquatic Biosciences (PIAB) located in West
objectives of the PERD Program. Vancouver, B.C., in partnership with the private
The National Research Council of Canada and &ector, university and other partners, including
system of grants administered by the federalinternational partners, such as Pukyong National
government also supports research in the countryJniversity in Pusan, Korea. This laboratory, which
much of it through applications for research grant
funding submitted by university faculty members for (cont. on page 19)

14



Richard James Beamish

In 1971, Dick accepted a position as Research
Scientist with the Canadian Department of the
Environment at the brand new Freshwater Institute
in Winnipeg (a city he still considers his second
home). Over the next few years he investigated the
effects of various pollutants from point-source
emissions (mines) on fish populations in the natural
environment. At this time he completed his work on
“Acid Rain”, started in his last year at the University
of Toronto. In 1972, he co-authored the initial
scientific observations linking acidification of
Canadian lakes to decreasing fish populations. This
research set the stage for the general recognition of
this major pollution problem and promoted
international co-operation and research in this field.

Dick Beamish is a major international figure in While in Winnipeg he came to the attention of Dr. W.
fisheries science. The vitality he brings to an(Wally) Johnson, Director of the Freshwater Institute
organization and energy he devotes to ensuring itand, when Dr. Johnson accepted the position of
success is boundless. Many organizations hav®irector of the Pacific Biological Station, he soon
benefited from his participation. His contributions recruited Dick to the west coast. Placed in the ranks
to PICES are known to us all, but he has worked wittof the Groundfish Program scientists, Dick almost
and influenced the direction of many internationalimmediately became recognized for the originality
organizations, including the International North of his approach to the field, no less than for his
Pacific Fisheries Commission (INPFC), the North capacity for ruffling feathers of the more orthodox
Pacific Anadromous Fisheries Commission (NPAFC),practitioners of the subject. It was obvious that he
and the International Pacific Halibut Commission did not fit the role imposed on him by his “job
(IPHC) to name a few. To describe Dick in a capsuledescription”. After a less-than-decent interval of time,
form one can call him an intellectual maverick. Itishe was asked to take over the leadership of the
his propensity for independent thinking and hisprogram. Characteristically, Dick baulked at the
readiness to question and challenge the establishgmtoposal at first, protesting that he was not ready to
“authorities” that has catapulted him from the files become a supervisor. His reluctance overcome, he
of pedestrian researchers into the unique position hok over the Program and in no time at all made of it
now occupies in the world of fisheries research. Hea unit all to itself, run by him like that other famous
displayed his capacity for original thinking early as aseafarer - Captain Bligh - in the best possible sense.
postgraduate student, when he became one of the firShe Program was welded into a team with many
pioneers who discovered and studied the phenomendeatures that distinguish a family. The team spirit
of acid rain. extended beyond the official duties of its members.

, . . . . The “groundfishers” had their own common bank
After completing his PhD in Zoology at the University account, which they used to finance their social

of Toronto (1969), Dick headed to Woods Hole activities. The climax of these activities was an

Oceanographic Institute as a postdoctoral fellow. He . . s . .
grap P nnual yachting excursion during which Dick was

conducted investigations on myctophids and othela . .
9 yetop ceremoniously tossed over the side - fully clothed. It

mesopelagic fishes of the Atlantic, then as now, .
pelag abecame obvious that he was able not only to demand

little-studied component of the ocean ecosystem. lot from hi bordinates but also t mmand their
While there he was a part of the scientific team aboard '°t 'rom his subordinates but aiso to comma el

the C.S.S. Hudson, the first vessel to circumnavigatéesloeCt and slightly amused affection.

the America’s, and participated in deep-diving In Nanaimo, Dick continued his rigorous research
submarine experiments aboard the DSV Alvin. It wasactivities, initially studying the biology of fishes in
during these cruises that Dick developed his love othe Strait of Georgia, and groundfish biology and
the ocean and his belief that “to understand how istock assessment of west coast stocks. In particular,
worked you had to go out and study it”. his contributions to age determination methodology,
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Checking the catch (early 70%s)

validation of techniques and sources of bias arélthough Dick has been involved in international
fundamental to our concept of fish life histories andactivities for most of his career through INPFC, the
population dynamics. This work led to the re- Canada-U.S. Groundfish Committee, and other
evaluation of fisheries management strategies botlrganizations, it was in the mid-1980’s that he
in North America and abroad. At this time Dick increased his efforts to stimulate international co-
developed an interest in lampreys and, through hisperation. This he has done in the Pacific Rim. In
interest in systematics, has significantly advanced thd985, he initiated and become the chairman of the
understanding of the evolution of primitive fishes. International Recruitment Investigation in the Sub-
Arctic (IRIS) project. This initiative eventually led
to an international symposium in 1988 on the effects
of ocean variability on recruitment, which was co-
sponsored by INPFC.

While continuing his own research, the time had
come for Dick to take a more active role in the
activities of others. In 1980 he was appointed
Director of the Pacific Biological Station. Over the
next 12 years (except for a 6-month stint as a Directom 1990, Dick was appointed as a Commissioner of
General in Ottawa) Dick provided dynamic scientific the International Pacific Halibut Commission. This
leadership. He initiated new programs, which nowwas one of the first times a scientist has been asked
enjoy an international reputation for excellence, ando fill this role. Dick carried the same skills he shows
increased the scientific productivity of the Station.in science into the activities of meeting with
He increased scientific services provided to thefishermen, managers, and the Commission staff. He
management sector and to industry and stimulateéncouraged the Commission staff to broaden its
attention to developments for the future, includingconsideration of environmental events as driving
aquaculture and bioengineering projects. He wagorces in halibut population dynamics. Because of
especially effective in fostering links with universities his concerns for careful stewardship of the halibut
and colleges, throughout British Columbia andresource, Dick has acted to reduce bycatch mortality
elsewhere in Canada. of halibut in non-directed fisheries in both the U.S.
During his years as Director his skills as anand Canada. Dick’s relationship with the halibut

administrator were surpassed only by his skill atmdustry has grown over his years as a Commissioner.

getting the most out of people. During those years i{ndustry respectﬁ_ h's.cof}‘.m.'t.”.‘ef‘t to resource
was not unusual to find staff at the Station evening%n?%agemem agdh 'S ﬁC'em' 'c |n|t|aé|ves concern};ng
and weekends, working on some special “Beamish’ alibut. Beyoq that, aryestgrs and processors nave
project. All for free of course. As most in PICES come to realize that Dick is approachable and

know, he has brought these same skills to this[espons've to their concerns. His appointment to a
organization. hird term as a Commissioner clearly emphasizes the

wide recognition of his skills in this international arena.
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Dick in charge — executive meeting (1986)

Helicopter ride to Kuril Lake (Kamchatka-) with Dr. W.E.

Ricker (1992)

Science Organization, which became known as
PICES. Since its inception Dick has been an active
member of PICES, striving to ensure that the
multidisciplinary goals of this organization are
reached. The first formal meeting of PICES was
held in conjunction with a symposium that Dick
organized on climate change and northern fish
populations. He has promoted the fisheries
component of PICES through his membership on
the Fisheries Science (FIS) committee and has
worked to ensure close ties between member
nations in the study of fish and fisheries related
issues. Most recently, as co-chairman of Basin
Studies Task Team (BASS) of the PICES-GLOBEC
Climate Change and Carrying Capacity Program
(CCCQ), he is leading discussions on all aspects
of meteorological and physical forcing and the
resulting ecosystem dynamics of the important
“basins” in the North Pacific. He took a lead role
in organizing the Science Board Symposium
(PICES 1997 meeting) on “Ecosystem Dynamics
in the Eastern and Western Gyres of the Subarctic
Pacific”, and was willing to return to his post-doc
interests in myctophid fishes when unable to find
anyone else to speak on the topic. This symposium
brought together, for the first time, experts in many
disciplines to examine available information on the
dynamics of these two gyres specifically to examine
differences in responses of these two areas. The
resulting proceedings will become the textbook for
future studies.

In addition to his work within international
organizations, Dick has promoted trans-Pacific
understanding by means of personal contacts
between research workers. He has organized several
meetings in Canada, and over the years has led
several “groups” to Japan and Russia. Most notably,
he organized and led several scientists and industry
representatives on the first fisheries “expedition” to
Vladivostok and Petropaviovsk-Kamchatkyi, after
those ports were opened to Westerners.

Dick is just as active at regional and local levels.
He is a member of the Georgia Basin Marine
Science Panel and co-author of their report “The
Shared Marine Waters of British Columbia and
Washington”, which reviewed the current

With Drs. Leo Margolis (centre) and Don Noakes (Ieft) conditions of, and trends in, the marine waters of

on board the research ship W. E. Ricker (1996)

the Strait of Georgia, Strait of Juan de Fuca, and
Puget Sound. This report identified areas that

He was also instrumental in the formative meetinggequired immediate and joint action and provided
leading to the development of a North Pacific Marinerecommendations, which will form the basis for
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PICES Sixth Annual Meeting (1997)
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With Sandy McFarlane looking for “research funds” in
Vladivostok (1995)
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Holidays with daughter HeatHer — electrofishing for
lamprey (1984)

animals and plants in the shared waters of the
Georgia Basin. He co-authored “Shared Waters:
the Vulnerable Inland Sea of British Columbia and
Washington” which provides recommendations to
both governments on actions to halt or reduce the
deterioration of these waters. He is an Affiliate
Professor in Fisheries and Aquaculture at
Malaspina University College (University of
Victoria) and teaches a course on Fisheries
Management which has become one of the most
popular with students over the last few years. He
is a member of the Board of the Morrell Sanctuary
where goals are to preserve the unique ecosystems
of this site for the enjoyment and education of the
public.

He is founder and president of the Fisheries Science
Documentary Society, which produces videos
portraying biographies of some better known
researchers in various aspects of fisheries science.
He was executive producer for an award winning
video on the life of one of Canada’s more famous
fisheries scientist, Dr. W. E. (Bill) Ricker. This
was especially gratifying, as Dr. Ricker has been
both friend and mentor to Dick since they met in
the early 1970’s. Bill and Dick share the same
passion for science. One recent Decemb®&r&ll
remarked to Dick that it was the last day of the
year to discover “something new”. Dick shares
the same enthusiasm for scientific discovery and
this has been a trademark of his career.

Through all this he has maintained his strong record
of research activity. His papers ranged from
biochemical and cytological studies of marine and
freshwater fishes to acidification of freshwater
lakes and resulting effects on fish populations. He
has published on fishing gear design and the
systematics and evolution of lamprey. His papers
on age determination methodology and biology of
marine fishes led to major changes throughout the
world on how we study, and manage fish
populations. For the last decade, his major interest
has been the relationship between climate, ocean
productivity and fish dynamics. He has published
numerous papers linking climate change to salmon
and marine fish production. Currently he is
studying the mechanisms underlying this
relationship. In all he has published more than 150
peer-reviewed scientific papers. He has also served
as editor of two books on climate change and fish

development of this sensitive area. He is chairman gpopulations. Quite some achievements, especially
the B.C./Washington panel on protection of marineconsidering he started out his university career in
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medicine. Luckily, a few summers at St. Andrews Biological
Station working on Atlantic fishes changed his direction. Some of
us wonder what he might have accomplished had he chosen a career
in medical research.

Although it doesn’t seem possible, Dick does have moments of
leisure. In true fashion he fills them. He is an avid gardener and
he spends hours (or his wife Ann does) tending his 100’s of
Rhododendrons, Dahlias and just about every other plant or tree
which fill his property in Nanaimo. His knowledge on
rhododendrons is renowned and even professional gardeners seek
his advice. He is a gourmet chef (long-time member of Chine de
rotisseur), and chocolate maker, which he makes for every
occasion. He collects stamps, specializing in Canadian and
Japanese; and art. He is a member of the Nanaimo Hornets “over-
forty” rugby team and enjoys travelling with the team to
tournaments to have various bones broken; most recently during a
tour of Japan (April 97). Fortunately for fisheries science, Dick’s
energy is unabated and we can look forward to many more years
of leadership both at the international level and as part of research

teams “going out to see how it works”.

This paper is written by Dr. Gordon McFarlane in appreciation and
recognition of Dr. Richard Beamish’s outstanding service to fishery
science and PICES over many years.

Gordon (Sandy) McFarlane is head of the Marine Fish Population
Dynamics Section at the Pacific Biological Station, Nanaimo. He has been
a member and advisor to many International commissions (INPFC, PICES,
Canada/U.S. Groundfish Committee) and participated in several
international research programs. His personal research centers on
determining and refining biological parameters used in stock assessments;
examining climatic and oceanographic factors influencing the dynamics
of marine fish, and the physical, biological and fisheries oceanographic
linkages of large marine ecosystems. Dick and Sandy have collaborated
on numerous projects over the last 3 decades.

(cont. from page 14)

offers excellent water systems and live holding
facilities as well as top quality research space ancz
equipment, will be a center for collaborative work
among the partners with those involved sharing thé=rom the perspective of PICES and development of
operating costs for the facility. Also affiliated with collaboration with the PICES community, from the
PIAB are two other initiatives, COFRI- Canada’s above, it is clear that opportunities to work with
Offshore Frontiers Initiative and ORNEP, a conceptCanadian scientists can be found by developing
of an ocean science network linking Pacific Rim contracts with federal organizations, private sector
research centers. COFRI is a partnership betweegompanies or university faculty members engaged in
private sector, university and government ocearfisheries, habitat or ocean science and ocean
research interests on Canada’s West Coast and see&Bgineering or biotechnology. Those contracts
to develop innovative programs in ocean scienceprovide the necessary connection into the Canadian
through partnerships with the backing of loan fundingmarine science community and the funding and
from the Government of Canada. Further informationlaboratory infrastructure that is present in Canada.

n any of these initiatives can be obtained from the
uthor.
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Highlights of the Si

T e 0
Governing Council meeting M. Kashiwai, W.S. Wooster, Q.F.
Liu, A. Bychkov, H.D. Guo, Y. Li, S. Matsumura, K. Hagino, W.
McKone, W.G. Doubleday, J.W. Balsiger, V. Alexander, M. Wildma
L.N. Bocharov, H.T. Huh, S.H. Song, C.I. Zhang, I. Shevchenk

Mr. Jung-Jay Joh, Minister of Maritime Affairs and Fisheries,
giving the welcoming address at the Opening Session

Front row: Drs. K.J. Ahn, S. Matsumura, W.D. McKone, W.G.
Doubleday; Drs. C.I. Zhang and H.T. Huh behind Drs. McKone
and Doubleday, at the Opening Session

PICES 4TH ANNUAL WEETEIGE

Russian scientists, Drs. Y.l. Zuenko, A.K. Tkalin, Mrs. Tkalin, Drd
M.A. Danchenkov and L. Gramm-Osipov at the Welcomin
Reception

et

Drs. K. Nagasawa, M. Terazaki, Y. Nagata and W.S. Wooster at tiSsm

Implementation Panel meeting Discussion at the Science Board CCCC/BASS Symposium
20



xth Annual Meeting

Secretariat staff with Grand Hotel contact person Mr. B.G. Kim
Q &. and Local Organizing Committee Chairman Mr. S.H. Song and
e e : .4 assistant Ms. H.W. Kwon

Dr. A. Bychkov desperately looking for his Secretariat colleagues
at the Pusan airport

Dr. M.A. Danchenkov compares fish size with Secretariat’s Ms. C.
McAlister at a Pusan fishmarket

PICES meets CREAMS: Drs. M. Takematsu, K. Kim and l\""
Kashiwai, after Dr. Kim’'s keynote lecture at Opening Session

o J - e T "
MEQ vs. WG 8 noodle eating contest

-

Session convenors and chairmen of PICES committees and grouln'. v
Drs. M. Kishi, Y. Nagata, R.D. Brodeur, P. Livingston, R.J. Beamislr. J.Y. Kim of Korea received the Best Presentation Award from

M. Kashiwai, M. Terazaki and B.A. Taft FIS Committee Chairman Dr. C.l. Zhang at the Closing Session
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PICES-GLOBEC Climate Change

and Carrying Capacity Program

The PICES-GLOBEC Climate Change and Carryingorganizations. It was WG 6 that raised three questions
Capacity Program (co-chairmen: Yutaka Nagata andhat led to the development of the new PICES

Patricia Livingston) is on the verge of entering a newscientific program:

phase in the program, a phase where we are moving
away from planning and beginning to undertake
cooperative research activities. All our Task Teams
(BASS, MODEL, and REX) have held workshops or
symposia to outline the current state of knowledge ir
their area of interest and to identify areas for
cooperative research experiments in support of th
CCCC Program. The cooperative projects that hav
been identified are in various stages of
implementation and we have a new task team
MONITOR, formed at the last annual meeting that
will be just beginning to define its program of work

in the coming year. In this newsletter we hope to

bring you up to date with the activities of the CCCC ) L _ ,
Program by giving you a historical perspective on The question of limitations to carrying capacity arose

how the program was formed and an idea of wherd€cause of the decreasing size-at-age of returns in
we are headed. We will also report on the REXSOMe salmon stocks suggesting that a finite carrying
Workshop and the BASS Symposium held incapacity was bei_n_g exceeded. In light of this

conjunction with the PICES Sixth Annual Meeting Suggestion, a decision was reached at PICES Il to

in Pusan, Korea, and summarize task team plans fdirganize a workshop to develop a PICES-GLOBEC
1998. program on Climate Change and Carrying Capacity

(CCCC). Workshop participants were charged to:

How do the various scales of physical variabi
affect biological processes and productivity of ghe
subarctic North Pacific ecosystem?

What is the structure of the food web in suba

waters and what controls its spatial, seasonal,
interannual variability?

What physical and biological oceanographic

processes affect the production and carryhg
capacity of salmon and other nekton in the subaigtic
North Pacific?

A Historical Perspective on the CCCC Program . )
e Develop a strategy for determining the carrying

In a workshop held in Seattle in December 1991, the
year before PICES was formally established,
scientists agreed that an underlying scientific question

capacity of the subarctic Pacific for salmon and
other high-trophic level, pelagic carnivores and
its changes in response to climate variations;

of concern to the new organization was: ]
e Develop a plan for a cooperative study of how

changes in oceanic conditions affect the
productivity of key fish species such as salmonids
in the subarctic Pacific and clupeoids and
scombrids in the coastal zones of the Pacific Rim.

What is the nature of the subarctic Pacif

ecosystem (or ecosystems) and how is it affe@ed
over periods of months to centuries by change
the physical environment, by interactions amofg
components of the ecosystem and by hurlan The workshop was held in October 1994, just before
activities?

PICES Ill, and was the culmination of an interactive
process whereby a Science Plan, published in the
Recognition of that focus was reflected in two report of PICES Ill, was developed. A committee
working groups established in October 1992 bystructure was established by which an Implementation
PICES in its first Annual Meeting. One, WG 3, was Plan was to be developed. That plan was adopted
concerned with the dynamics of small pelagics induring PICES IV, in October 1995, and is published
coastal ecosystems, the other, WG 6, on the subarcttogether with the Science Plan in PICES Scientific
gyre, was explicitly charged to determine the Report No. 4. Given that the ultimate goal of the
relationship between PICES interests and those oECCC Program is to forecast the consequences of
GLOBEC, the Global Ecosystem Dynamics Programclimate variability on the ecosystems of the subarctic
under development by the Scientific Committee onPacific the following Central Scientific Issues or
Oceanic Research and other internationalquestions were identified in the Implementation Plan:
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— ) — promote these modeling activities. The results and
What are the characteristics of climate variabilify, recommendations of this workshop have previously
can interdecadal patterns be identified, how #hd p..p reported (PICES Press, vol. 4 No 2; PICES
when do they arise? Scientific Report No. 7, 1997). Since the workshop,

How do primary and secondary producers resp@nd MODEL has been refining its role in the CCCC

in productivity, and in species and size compositlon, program and has developed the following approach.
to climate variability in different ecosystems of he  The task team recognized that many modeling
subarctic Pacific? activities are already taking place regarding North

How do life history patterns, distributions, vitgl  Pacific physics and biology. But what seems to be
rates, and population dynamics of higher tropfic lacking is the awareness and communication among
level species respond directly and indirectlyfto these activities, and the possible linkages among
climate variability? physical and biological modelers, and the awareness

How are subarctic Pacific ecosystems structur§d? and communication with field programs. Therefore,
Do higher trophic levels respond to climale the primary role of MODEL has been identified as:

variability solely as a consequence of bottomup . Eagilitate communication among modeling studies,
forcing? Are there significant intra-trophic level afid and with field programs;

top down effects on lower trophic level productpn

and on energy transfer efficiencies?  ldentify and stimulate areas of modeling that are

significant to the CCCC Program but which are
not presently addressed; and

It was recognized that the comparative approach
would be a key ingredient to the study of these Central  Assist field programs of CCCC’s (e.g. REX, BASS)
Scientific Issues, particularly, comparative studies of  with model-related needs.

the ecosystems along the continental margins of th

subarctic Pacific and east/west comparisons of thg/llotDEI; rlﬁs recen':ly i:o:ﬂplete(: several act|V|:|es_t
subarctic gyres. The first two task teams of the'clated to these goals. in the past year, an opportunity

program were formed to provide that key ingredient:to explore simple mass-balance models was presented

REX, to consider regional experiments to Compareand a topic session on “Models for Linking Climate

findings of coastal GLOBEC and GLOBEC-like and Fish” was convened at PICES VI. In addition,

programs, and BASS, to consider development o orrh PaC'f'C.E'.ﬁ.UIa“?n mE_deIers (\;velre colr:tact_((ejdlto
comparative research studies in the open oceafiXP!0r€ POSSIDIIES o making model results widely

vailable to the PICES community. An inventory and

subarctic gyres. Subsequently, two more task team% - e 0 :
were established; MODEL, to consider modeling escription of these North Pacific circulation models
' ' have been prepared, which includes contacts for

requirements; and most recently, at PICES VI, I . .
access to results. This information will soon be

MONITOR to review monitoring requirements of the bl ithin the PICES web sit b
program. The Implementation Panel of the prograrrf"waI able on a page within the > WeD site or by
(which consists of two co-chairmen, four task teams €auest to the Secretariat. In 1998, it is planned that

and an executive committee) oversees and perform![@IS web page will be expanded to include biological

the work of the program. The CCCC Program’s goalmodels and modeling activities in the PICES areas,
is to integrate and stimulate national activities on thetO serveasan m_formaﬂon exchange for North .PaC'f'C
odeling activities. Another hoped-for addition to

effects of climate variations on the marine ecosystemt b . . ¢ £ tant but oft
of the subarctic North Pacific through the oversight € web page Is an inventory of important but often
missing components of models, such as

of its coordinated implementation plan. As can be L . . e

seen from the recent activities of the task teams, Wgarameterlgatlon of "e'f“ca' mixing and diffusion and
have many activities underway or planned for the neafepresentations of vertical migration by zooplankton.
future designed to achieve this goal. MODEL will be convening a small workshop in 1998
to compare lower trophic level physiological models.
The purpose of this workshop is to facilitate
MODEL Task Team (co-chairmen: lan Perry and standardization or intercalibration of these process
Sinjae Yoo) held a workshop in Nemuro, Japan, inmodels in order to aid comparison of ecosystem
June 1996, to review the roles and limitations ofresponses. It is also hoped that a nutrient database
modeling for the CCCC Program, propose the levelwill be assembled at this workshop for modeling new
of modeling required, and provide a plan for how toproduction in PICES regions.

Recent Task Team Activities
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REX (Regional EXperimenflaskTeam (co-chairmen: Implementation Plan wherein compiling a complete
Anne Hollowed, Vladimir Radchenko, and Tokio set of historic data for some species may need to be
Wada) convened a workshop October 17-18, 1997, justompleted before a comparative study can begin. The
prior to PICES VI in Pusan, Korea. The purpose ofsecond recommendation with regard to
the workshop was to review the status of nationaktandardization or intercalibration of sampling is also
research programs and to identify areas for cooperativen important requisite to performing certain
research experiments in support of the CCCC Prograntomparative studies and the new MONITOR task
Over 50 scientists participated in the workshop,team will be addressing this issue as part of its terms
representing approximately 40 research institutionsof reference. The last two recommendations are
The focus of the workshop was to examine theactions that reflect the increasing maturity, not only
possibility of applying the comparative approach toof the CCCC Program but also the national GLOBEC
address the Central Scientific Issues identified by theand GLOBEC-like programs operating in the regions
Program. The workshop began with a review of theof the North Pacific. Now that the national GLOBEC
GLOBEC and GLOBEC-like research programs and GLOBEC-like programs have been operating for
planned or on-going in each of the six PICES membea while, researchers in these programs are ready to
nations. Subsequently, participants discussed coastplesent some of their findings. Providing a forum
research programs in breakout sessions targetinfpr these researchers to discuss and compare research
forcing, lower trophic level response, higher trophicfindings is a very important piece of the CCCC
level response, and ecosystem response. The highBrogram and an indication that we are entering the
trophic level response sessions were further dividedecond phase of our Implementation Plan where
into four major species groups: salmon, mid-water anabserving, process studies, and modeling are being
demersal fish, pelagic fish, and crustaceans. In eagherformed.

breakout session, participants were asked to review t
Central Scientific Issues that pertained to the focus o elagic species to be held just prior to PICES VII

the particular breakout group and to deve_lo_p specif arks the beginning of what may become an ongoing
hypotheses related to these issues. Participants We@%mparative research project of the CCCC Program.

he two-day workshop and symposium on small

leorfjckﬁgst?o dtg’:tutshsesg'it'n%tﬂéseoste;]:jl t(r)eisdeeagg builds on the scope of the GLOBEC International
bzfriers to implementation ﬁocom lete summary of mall Pelagic Fishes and Climate Change (SPACC)
P ' P y group, which is examining retrospective and process

s ot g for savines and anchovies, by nlucin
this year in the PICES Scientific Report Series. errings, mackerels, squids, and others in its study

. objectives. Small pelagics are an ideal group for
Ygf;ﬁzhr?:;regj ?LT??nncclﬁtj'ghs that the team has adoptec mparative ecosystem studies because of their wide
' distribution in the Pacific Rim, large fluctuations in
* PICES member nations should compile a cataloguabundance and habitat, short plankton-based food
of historical samples and data sets which are nothains, and possible teleconnections between
yet analyzed or readily available; different ecosystems. Holding the workshop /
ymposium in cooperation with GLOBEC-SPACC
orges a new link between the PICES CCCC Program
and GLOBEC International, which sponsors SPACC

. A two-day symposium and workshop on climate BASS (Ba5|_n Scale StudleﬁskTe_am (co-chairmen:
effects on small pelagic species should be conveneﬁICk Bear_msh, Makoto Terazaki) took a _Iarge_ sFep
prior to the PICES Seventh Annual Meeting in orward th.'s year to meet the cha_llenge ofldentlfynj_g
Fairbanks, Alaska: and compargtlve research projects in the North Pacific

subarctic gyres. In order to develop plans for

 Ascientific session that highlights research findingsintensifying research in the subarctic gyres of the
of GLOBEC and GLOBEC-like programs in the northern North Pacific, BASS considered it desirable
North Pacific should be convened as part of theto review present scientific knowledge of these
PICES Seventh Annual Meeting. features, with particular attention being given to

The first recommendation is a facet of the PlanningZCmParisons of the eastern and western sides of the
and Data Assimilation Phase of the CCCC'socean basin. For this purpose, a symposium was

e Issues of standardization of sampling and analysi
methods for comparative studies should be
addressed:;
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organized for PICES VI in Pusan on “Ecosystemrecommendations are already being implemented,
dynamics in the eastern and western gyres of theuch as the methods for studying and sampling
subarctic Pacific.” Nine invited papers were midwater fish, which will be addressed by a new
scheduled, to start with climate and oceanic forcingPICES Working Group 14 on “Effective Sampling of
of these systems and to include the several trophidMicronekton to Estimate Ecosystem Carrying
levels from phytoplankton and nutrient dynamics toCapacity.” Also, some of the issues on modeling
marine birds and mammals. Conveners were Rlower trophic level dynamics that were brought up at
Beamish (Canada), M. Terazaki (Japan), S. Kimthe symposium will be partly addressed by the
(Korea), and W. S. Wooster (USA). The presentationsipcoming MODEL workshop this spring.

were followed by a d'.SCU.SS'On session In Wh'ChBASS Task team also initiated some activities
speakers set forth their views on desirable fUtureregarding study of the 1997/1998 El Nifio. They

resgalr_ch. Tgerﬁ w_erel several recohmmendatlohnfho oposed a symposium to be held in 1998 at PICES
Modeting and physical oceanographic researc Il in Fairbanks, Alaska, to provide opportunities for

involved mixed layer dynamics. Particularly, the o .
. y y Heutarty researchers to present initial research findings of
importance of more small scale examination of the

mixed layer, models which consider day—to—day'mpaCtS _from this event. After t_his preliminary
variability in’the mixed layer, and information on opportunlty to present rgsearch, itis hoped thgt thgre
regional, seasonal, and interaﬁnual variation in mixe Il be anothe_r symposium t.o be held sometime in
’ ' . . 999, to provide opportunities for more complete
layer depth were cited as important research |ssue§eporting of impacts
Ocean chemistry and primary production research '
speakers emphasized the importance of understandinighe formation of a neWIONITOR TaskTeam was
the role of iron in influencing productivity and of approved at PICES VI in Pusan, Korea. The terms of
understanding mechanisms of nutrient transport intgeference for the new task team are:
the area. There were a number of research
recommendations involving zooplankton but one that
has the most potential for comparative study was the
suggestion of expanding the comparisons between
eastern and western gyres to include zooplankton
species composition, seasonal timing and study of life  Consult with REX, BASS and MODEL Task Teams
history strategies. Monitoring zooplankton species and TCODE on the scientific basis for designing
composition and examining macrocrustacea with the PICES monitoring system. Questions of
single annual breeding seasons were also suggested standardization and intercalibration of
areas of research. Areas that needed further study measurements, particularly in the area of biological
with regard to upper trophic level animals, including ~ collections, should be addressed.
fish, seabirds and marine mammals, included, Assist in the development of a coordinated
obtaining seasonal distribution and abundance of fish - yonjtoring program to detect and describe events,

inhabiting surface waters, standardization (or  gych as El Nifio, that strongly affect the Subarctic.
intercalibration) of methods for studying and

sampling midwater fish, and updating data bases of Report to CCCC IP/EC on the monitoring in the
seabird distribution in the North Pacific. Subarctic to be implemented in the international

_ o Global Ocean Observing System (GOOS) or other
The BASS Task Team will be considering these | g|ated activities.

research recommendations this year and deciding how _ _ _

discussion paper will be prepared by the symposiumsakurai and_ Bruce Taft. The rest pf the Task Team
organizers and will be the basis for the developmenfnémbers will be selected early this year and plans
of a long-term work plan for BASS. Some of the for implementing their terms of reference will begin.

Review existing activities of PICES member
nations and to suggest improvements in the
monitoring of the Subarctic Pacific to further the
goals of the CCCC Program.

Summarized by Pat Livingston (Alaska Fisheries Science Center, NOAA/National Marine Fisheries Service, 7600
Sand Point Way NE, Seattle, WA 98115, USA, e-mail: Pat.Livingston@noaa.gov) from contributions by: Dick Beamish,
John Davis, Anne Hollowed, Pat Livingston, Yutaka Nagata, lan Perry, Vladimir Radchenko, Makoto Terazaki,

Tokio Wada, Warren Wooster and Sinjae Yoo)
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Epipelagic fish production in the open Subarctic Pacific:

bottom up or self-regulating control?

R. lan Perry, David W. Welch, Paul J. Harrison, David L. Mackas, and Kenneth L. Denman

We discuss the processes regulating the production of epipelagic fisli8®ttom-up” Control

in the northern North Pacific, especially (but not limited to) SalmonidSStudies of plankton in the North
and whether this regulation is likely to be exerted predominately bﬁ‘acific suggest that production
plankton production processes or self-regulated by the influence of fi t?ocesses may differ between the
on their prey. This question is at the core of the PICES CCCC progra&estern and eastern regions, but

i.e. Carrying Capacityand Climate Change. that the temporal trends have

How is the carrying capacity regulated - by physical and resulting foodrenerally been similar from the
web processes (“bottom-up”), or by the effects of variable fish abundan@®50’s at least to the late 1980’s.
and predation on their prey? If itis from the bottom-up, then one wouMVinter chlorophyll is a particularly
expect direct linkages with climate variability. If it is regulated by fishgood indicator of these regional
abundance (in effect “top-down” control, or perhaps better described d#ferences, being low in the
“self-regulating” control), linkages with climate variability may be lesswestern North Pacific and higher
direct and anthropogenic effects, e.g. fishing, changes to habitat aimthe eastern side, especially in the
rearing conditions, etc., may be more important. southern Subarctic and Transition

) . — - zonesFig. 1). Phytoplankton in the
Fig. 1. CZCS satellite images of North Pacific chlorophyll climatology,yestern Subarctic Pacific (in

(1978-1986): Winter (top panel), Summer (bottom panel). Chlorophyll COIOU[SarticuIar the Oyashio Current
bar to the right (mg/f). Images courtesy of Gene Feldman (NASA).

region) have “traditional” spring
bloom dynamics (e.g. Kasat al.
1997) leading to the typical large
phytoplankton - macrozooplankton
- fish food web. In the early 1980s,
phytoplankton biomass in the
eastern Subarctic Pacific was
considered to be kept low and
constant year-round by a shallow
mixed layer (in winter) and
macrozooplankton grazing in
spring, summer and fall (e.g.
Parsons and Lalli 1988). The rapid
increase in spring grazing pressure
by macrozooplankton necessary to
prevent a spring phytoplankton
bloom was believed to be related
in part to large calanoid copepods,
whose arrival in surface waters
after overwintering at depth was
timed to take advantage of the
spring increase in primary
production.

However, recent studies at Station
P in the eastern North Pacific by
Project SUPER and the Canadian
JGOFS and GLOBEC programs
(Booth 1988; Bootlet al. 1988;
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Miller 1993; Boydet al. 1995a,b) have determined of iron limitation and grazing. Micro zooplankton
that small phytoplankton (<5 (m) are the largestbiomass appears to be regulated by the growth rate of
contributor to phytoplankton biomass in the easterrsmall-celled phytoplankton and the water temperature
Subarctic region. One regulator of the biomass of
this small phytoplankton is microzooplankton, whose u”-“'?-:':‘ Model: Ws=3 m/d Wu=20 """f"r'lﬁ
grazing rates appear directly coupled to "I § Fe=1.0
phytoplankton growth rates thereby preventing !
phytoplankton blooms. The microzooplankton are
eaten by macrozooplankton, which are then eaten by
fish; however, the abundance of the dominant
macrozooplankton (large calanoid copepods such as
Neocalanusspp.) varies seasonally due to the
existence of a deep overwintering phase, which -~
reduces grazing pressure on the microzooplankton E [
during winter. Therefore, the view of phytoplankton ,E. raof

£

[=]

(]

(=8

biomass variations at Station P (representing the
eastern Subarctic Pacific) must be modified to involve
small phytoplankton and microzooplankton, as well
as macrozooplankton and fish, thereby lengthening
the food web and reducing its potential productive

asf

] I:rllrm;lh M m"'r:l

" g0

capacity for fish. The negative effects of this longer S de=01 1 | ]1s
food web may be offset by the recent recognition that i } . ]
primary production in the eastern Subarctic Pacific o i R
may have been underestimated by 50% possibly due ! q | | r |
to the employment of trace metal clean techniques to 0.5F F J | 14
measure primary productivity (Woreg al. 1995). ! J."I.I“"' | 'U"—-J 1,.-"';_.__;

. . . .0t LR AN e A0
Concurrent with recognition of the importance of small © 300 400 SO0 BOD 100D 1300
phytoplankton and microzooplankton has been the dufian Doy

recognition of the role of iron in stimulating the Fig. 2 Upper mixed layer time series (3 years) from a
production of large phytoplankton such as diatoms in g PP y y

X o ~~ coupled ecosystem (Nitrogen-Phytoplankton-
the eastern Subarctic Pacm_c (e.g. Maeliral_. 1989,’ Zooplankton-Detritus) / mixed layer model for the eastern
Boyd et al. 1996). Large diatoms have higher iron

’ ) subarctic Pacific. In all three panels the detrital particles
requirements than small phytoplankton (Mugglal.  5re sinking with a speed of 3 m/day and ‘remineralizing’

1996, Muggli and Harrison 1996). Consequently, theyedissolving back to the nutrient pool) with a time scale
growth of large phytoplankton is iron-limited (except of 10 days. The nitrogen lost as sinking particles that
for winter), whereas small phytoplankton are not iron-exit the model (at 120m depth) is replenished by Ekman
limited and are growing at their maximum rates. upwelling of 20 m/year at the bottom of the model. In the
However, their biomass is controlled by micro- top panel there is no iron limitation and the summer mixed
zooplankton and hence nitrate is not completelylayer nitrate (dashed blue line) drops to nearly 1 mmol N
consumed as one would expect in the spring andn® far below the value of about 7 to 8 observated at
summer. Therefore, increases in large phytoplanktorstation Papa. In the middle panel, low iron limits primary
at Station P may be induced by inputs of iron; possiblgroduction to 0.4 of its maximum value, even in full
sources for iron include atmospheric transport andunlight - yielding a realistic annual cycle in nitrate. In
deposition (Duce and Tindale 1991), and vertical andhe bottom panel, low iron limits primary production to
horizontal advection. In addition, modeling studiesQ-1 of its maximum rate - the summer nitrate
are showing that both sinking of particulate matter ouoncentration is too high, and the phytoplankton biomass
of the photic zone and input of iron into the photic (sollq black line) undergoes wild os_cnlatl(_)n_s (unl!ke at
zone are necessary to reproduce the annuﬁtat'on Papa), probably because iron limits primary

hvtoblankton and nutrient cvele@i@. 2). produc_tion even in winte_r, ca_using zooplankton (dotted
phytop y ¢.2) green line) to drop so low in winter that they cannot graze

Plankton production in the eastern Subarctic Pacifidown the spring bloom of phytoplankton as it develops.
therefore appears to be controlled by some combinatio(Figure from Denman and Pefia 1998)
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in winter, and by the increasing biomass of mostly to improved methodologies for estimating
macrozooplankton (their predators) in spring andproduction. The higher zooplankton biomass through
summer. However, the mixed layer at Station P (andhe 1980’s has been suggested by a number of studies
by inference over much of the NE Pacific) has beer(e.g. Beamish and Bouillon 1993; Hare and Francis
shallowing with a trend of about 60 m per century, butl995) to have supported the higher abundance of
also with large multi-year variations about this trendsalmonids that have occurred throughout the North
(Freelandet al. in press). Gradual shallowing of the Pacific during the 1980’s. The question then arises
mixed layer could lead to an increase in diatoms foras to whether such high abundance of epipelagic
two reasons: an increase in iron since (assuming fishes are likely to limit the abundance of their prey,
constant supply rate) it will be dissolving in a smallerand in turn their own abundance.

volume, and an increase in the amount of time thaw 30-Jul

phytoplankton spend above the compensation deptIE H0-Jul

Increases in diatoms would shift the food web toward<2 10-Jul

the large phytoplankton-macrozooplankton-fish A0-Jun F

linkages and, since it is a shorter link, to higherE E F-dun F

production of epipelagic fishes. It also suggests thad & 10-Jun F

production processes in the western and eastern Norg = 11-May |

Pacific_ may converge towards similar plankton % 21.May | +
dynamics. E 11-May | ++
Shallowing of the mixed layer at Station P may also I
lead to warming of the upper layer as the solar heatin ﬁ g E i E E E‘ § E E i E
becomes distributed over a smaller volume. Warme i iR b i i, e i
temperatures have been associated with earlier avera vear

timing of development in copepod populations in theFig. 3 Interdecadal change in timing of the spring-
Subarctic North Pacific, with the result that the date ofSummer zooplankton maximum at Ocean Station P.
peak biomass has moved almost two months ear“e‘%easonal_development of the zooplankton populatlon was
since the 1970'sFig. 3). If warmer temperatures in Very late in the early 1970s, but by the mid 1990s had
winter also increase microzooplankton growth angshifted abou_t 60 days earlier. Circles show annual timing
abundance, then the earlier spring peak in copepoBased on biomass measurements from the 1956-1980

biomass might also translate into better copepod-@nadian weathership time series. Diamonds show
survival. A relationship between increased timing estimates based on copepodite stage composition
zooplankton biomass and increased sea temperatur60m Mackas, Goldblatt and Lewis, in review). Line is
on the temporal scale of the quasi-biennial oscillationrSmoothed fit to the weathership time series estimates.
(average 28 months) has recently been identified by

Conversi and Hameed (1997) using data from Statioibelf-Regulating” Control

P for the period 1957-1980. A variety of species dominate the epipelagic fish
These processes suggest a trend towards increastina of the Subarctic and Transition zones in the
macrozooplankton abundance, and therefore towardsorthern Pacific (Brodeur 1988able ). Salmonids

an increased potential for production of fish in at leastare an important component of this fauna, making up
the eastern Subarctic Pacific. Studies by Brodeur an80% or more of surface net catches in the Subarctic
Ware (1992, 1995) and Sugimoto and TadokoroPacific. Unfortunately, modern sampling gear still
(1997) suggest that zooplankton and epipelagic fisldoes not allow an accurate comparison of the biomass
production has indeed increased throughout most oéf vertically migrating myctophids, or the biomass
the northern North Pacific between the 1950’s andof the much faster moving squids, so the relative
the 1980’s. Wongt al(1995) noted that estimates impact of these species groups on controlling macro-
of primary production in the eastern Subarctic Pacificzooplankton abundance is difficult to assess. There
in the period 1984-90 were double the estimates madis some evidence that large abundance of epipelagic
during 1960-76. However, it was unclear whetherfishes can influence the biomass of their macro-
such a change was due to climatological effects, suchooplankton prey in the North Pacific. Cooney
as increased atmospheric circulation and increase(l988) identified a weak but significant correlation
inputs of wind-borne iron, or whether it was due between Station P zooplankton biomass (1955 to
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Table 1. Dominant epipelagic fishes in the Subarcticthe terminal size of some species of salmon is lower
and Transition zones of the North Pacific Ocean.in years when the abundance of pink salmon is high
Modified from Brodeur (1988). (e.g. Ogura 1991, Bugaex al (submitted)).

Ito (1964) suggested this type of variation was due to

entifi Common Subarctic or . : B= )
Scientific Name | Transitional changes in diet, from squids in years of low pink
Lamna ditropis salmon shark both salmon abundance, to zooplankton in years with high
Prionace glauca blue shark both pink abundance. Perhaps the best example of the
Oncorhynchus chum salmon Subarctic self-regulating” effect of_ high pink salmon
keta . . abundance on other salmon is the study of Tadokoro
0. gorbuscha pink salmon Subarctic et al.(1996), which observed clear changes in the diet
0. nerka sockeye salmon | Subarctic of chum salmon in the central Subarctic Pacific from
O. kisutch coho salmon Subarctic dominatel lati lankt hen Asi
O. tshawytscha chinook salmon | Subarctic pre ominately gelatinous zooplankton w en sian
Salmo gairdneri steelhead trout | Subarctic pink salmon were abundant to predominately
Cololabris saira Pacific saury both crustacean zooplankton when pinks were not
Trachurus . . abundant. They argued this switch was forced by

. jack mackerel Transition .

symmelricus . severe depletion of crustacean zooplankton by the
Scomber Pac{‘c | Transition abundant pink salmon. It is noteworthy that most of
Japomeus maciere these observations relate to the effect of Asian pink
Brama japonica Pacific pomfret | both | hich b It of thei |
Thunnus alalunga | albacore tuna Transition salmon, which may be a result of their very large

relative abundance in alternate years, which makes
1980) and North American pink salmon abundancean effect easier to detect.

with lower zooplankton abundance occurring one yeakha observations of salmon grazing affecting

after high pink salmon abundance. He did not,,qp1ankion abundance, and potentially influencing
fmd’_ however, a significant relationship between g5156p feeding, is rather surprising at first inspection.
Station P zooplankton abundance and the growth of 5 cyjation of zooplankton abundance in the North

pink salmon. ~ Shiomotet al. (1997) described an  p,ific suggests that there is much more plankton
alternating cycle of _h_lgh zooplankton_blomass in thegyailable than can possibly be used by the salmon
western North Pacific concurrent with low phyto- iqmags (Sanger 1972). If salmon are broad spectrum

plankton biomass in one year, followed by low 5, rejatively unselective feeders, why should they
zooplankton biomass and high phytoplankton biomasgp o\, growth responses to their own abundances? In

the next year, which they suggested was driven byhe North Pacific, maturing salmon appear to be

predation of pink salmon on zooplankton, forced by o4 nistic feeders, with the major prey items being
the 2-year variation in strong and weak Asian p'nk(first) squid and fish, followed by euphausiids and
salmon abundance. Odate (1994) also observegyhinods, and only later by copepods (e.g. Pearcy
inverse spatial variations in the abundance of largey 5 1988: Heard 1991). However, at younger ages
phytoplankton and macro-zooplankton in the centraky,q iet may contain primarily macrozooplankton, and
North Pacific, and speculated that feeding by PacifiGyitterent species of salmon show evidence of trophic

saury on macrozooplankton reduced zooplanktor, g titioning, suggesting that significant competition

biomass resulting in higher abundance of largeyay gecur in at least some areas and times. The latter
phytoplankton.

observations are especially true for chum salmon,
All of these studies address the potential effect ofwhich do appear to specialize in feeding on gelatinous
high epipelagic fish abundance on theirzooplankton and associated crustaceans (e.g. Welch
macrozooplankton prey (a true “top-down” effect), soand Parsons 1994). If the abundance of planktor_1 IS
that phytoplankton abundance appears to vary imot affected by salmon abundance, there seems little
phase with the fish. But do these variations inreason that evolutionary pressure would have selected
plankton biomass affect the growth and survival offor some of the marked anatomical specialization seen
fish? There are some indications that the amount ofn chum that help in feeding on gelatinous
food in the stomachs of chum, pink, and sockeyezooplankton (e.g. Welch 1997).

salmon varies mversgly with the abundance of p'.nkConcIuding Comments

salmon, particularly in the western North Pacific
(Sano 1963, Heard 1991, and Burgner 1991 Atsome point, the ability of the open Subarctic Pacific
respectively). Retrospective studies also suggest th&® produce epipelagic fishes must be limited.
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The guestion we have considered is whether thigrowth and survival that occur as a function of fish
limitation is most likely to be due to constraints on density or abundance) do not occur, but that it may
the basic production of food (from phytoplankton to be a question of where and when during the life
fish) or to the possibility that high abundance of fishhistory such effects may be most important. For
“self-regulate” their production by over-grazing their example, on-going work within the Canadian
prey. Observations of strong and concurrent increaseéSLOBEC programFKig. 4) suggests that growth of
in zooplankton and fish biomass on decadal scalesalmon (at least for some species and stocks) may be
(e.g. Brodeur and Ware 1992, 1995) argue for theegulated more during their out-going and in-coming
direct food web effect (bottom-up control), but the migrations along the continental shelf than by their
picture is complicated by the differences in food webtime in the open Subarctic Pacific.

dynamics between the western and eastern Subarctic

Pacific. Skeana Sockeya Scale Growth

There is some evidence for top-down control of 1ma M,
zooplankton biomass, mostly in the western North
Pacific in relation to very large abundance of Asian
pink salmon. The principal effect of this on salmon _ e
themselves appears to be a shift in the major dietariy **
items, which in turn can cause lower weights ofﬁ 0
stomach contents. However, it is not clear that this ic§, s
reflected in lower survival rates. The opportunistic E
nature of salmon feeding may serve to buffer ther2 #
from major fluctuations in the availability of
particular prey, but here again large interannual
variation in size suggests that growth must be couplewg BEe
with food abundance. The high importance of squidg 4 - "
e 3
180

18FF - 1985 trend

iea I

E
£ rtm
x
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/

in the diets of all salmon (except chum) suggests moré
attention should be paid to this trophic level in the

high seas; this attention appears to be lacking withir ~ gq |
the PICES CCCC program at present. ain |
Distinguishing bottom-up or self-regulating control of - oo jiaa 78 prves -

epipelagic fish production in the open North Pacific is
not simple. One difficulty is determining what fraction
of secondary production is consumed by other specie$;ig. 4 Changes in salmon growth, measured as width
in particular the vertically migrating mid-water fishes of the annual rings on scales for Skeena River. (B.C.)
such as myctophids. Seasonal migrants that movealmon. Note that a long-term trend towards lower
between the Transition and Subarctic zones will als@rowth rate is evident for the first (Mand last (M)
cause a net loss of secondary production from thgears of life in the ocean, but not the secong) {Mar.
Subarctic region. Another difficulty is identifying This suggests that growth conditions in the coastal
when control on fish production has been exerted bgnvironment may be uncoupled from those in the
food web processes, or by the fish themselves. Fopffshore, and that the “carrying capacity” concept may
example, if fish production were limited by bottom- need to incorporate the possibility of different carrying
up processes, the responses in fish should beapacities in different regions of the Pacific, rather than
independent of fish density, although these responsessingle homogenous whole.

may be more severe when fish density is higher.

Return Year

If fish production were limited by fish density (e.g. Summary

by reducing prey abundance), then the effect should#Ve conclude that the production of epipelagic fishes
be most apparent at very high fish densities.in the Eastern Subarctic Pacific, especially (but not
Therefore, observations obnsistentlyleclining size-  limited to) salmonids, is likely to be controlled by
at-age or ocean survival may be indicative of bottom-bottom-up (food web) processes rather than self-
up limitation. We are not suggesting that density-regulated by the effects of fish abundance on their
dependent effects of salmon (i.e. influences on salmomooplankton prey (e.g. “self-regulating” control), at
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least when considered over the entire life history androdeur, R. D. and D. M. Ware. 1995. Interdecadal
entire North Pacific Ocean. While there are indications Vvariability in distribution and catch rates of epipelagic
that exceptionally high abundances of salmon can nekton on the Northc_aast Pacifi_c Ocean. In: CIim{ate
affect the abundance of (local) zooplankton resources, €hange and northern fish populations (ed. R. J. Beamish),
this seems unlikely to be a dominant influence Can. Spec. Publ. Fish. Aquat. Sci. 121: 329-356.

. . . . _Bugaev, V.F., D.W. Welch, M.M. Selifonov, L.E. Grachey,
controlling the structure and functioning of epipelagic and J.P. Evesorsgbmittedl. Influence of the Marine

fish production in the Subarctic Pacific ecosystem. We ppundance of Pink@ncorhynchus gorbuschand

agree with the comment by Sugimoto and Tadokoro gockeye SalmonQ. nerkd on Growth of Ozernaya
(1997) that bottom-up control may be most influential River Sockeye. Fish. Oceanogr.

on decadal and longer time scales. Although thesBurgner, R. L. 1991. Life history of sockeye salmon
authors also suggest that top-down predator control (Oncorhynchus nerRap. 3-117. In: C. Groot and L.
may be the dominant source of short (biennial) Margolis (eds.). Pacific Salmon Life Histories. UBC
fluctuations in zooplankton and phytoplankton biomass Press, Vancouver.

in the Northern North Pacific, we believe that broad®°0ney, R. T. 1988. Distribution and ecology of

scale plankto : : .. zooplankton in the Gulf of Alaska: a synopsis. Bull.
p n dynamics, such as those associated Wlthocean Res. Inst. Tokyo 26(1): 27-41.

inputs of iron an(_j micrqz_ooplankiton grazing ir_] the Conversi, A., and S. Hameed. 1997. Evidence for quasi-
eastern Subarctic Pacific, are likely to dominate biennial oscillations in zooplankton biomass in the

generally. However, an important issue that still syparctic Pacific. J. Geophys. Res. 102 (C7): 15,659-

remains to be resolved is the possibility of area-specific 15,665.

“bottlenecks” to production, such as shelf vs open-Denman, K.L. and M.A. Pefia. Submitted. A coupled 1-D

ocean, particularly when considered in the context of biological/mixed layer model of the subarctic Pacific

possible differences in spatial distribution and trophic Ocean with Ekman upwelling and iron limitation. Deep-

overlap. Sea Research II.

Duce, R. A. and N. W. Tindale. 1991. Atmospheric
transport of iron and its deposition in the ocean. Limnol.
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Activity report of SCOR Working Group 105

Chang Ik Zhang

Department of Marine Production Management,
Pukyong National University,

Pusan, 608-737. REPUBLIC of KOREA

E-mail: cizhang@dolphin.pknu.ac.kr

Currently about 80 x PQons of fish are removed North Atlantic under the auspices of the International
from the world’s oceans every year. An unknown Council for the Exploration of the Sea (ICES) by the
but large amount of additional biomass is destroyedVorking Group on the Ecosystem Effects of Fishing,
as unreported catch and as catch discarded at seahich has been active since 1990. While the ICES
Studies of freshwater systems have demonstrated thatudy concluded that the underlying reasons for the
the removal of predators alters the biodiversity andspatial and temporal differences in the patterns
stability of the ecosystem (“top-down control”, observed remain unclear, it is considered thata SCOR
cascade models). Alterations of intermediate trophidNorking Group focusing on species regime shifts in
levels have consequences both higher and lower iall geographic region is appropriate at this time. At
lacustrine and riparian trophic systems. Despiteghe PICES Fifth Annual Meeting in Nanaimo, Canada
continued expansion of fisheries on top predators an@996), the Governing Council named me, then the
into lower trophic levels, only limited ecosystem-level Chairman-elect of the Fishery Science Committee,
examinations of the impacts of fisheries harvests oo represent PICES on the SCOR WG 105.

marine ecosystem dynamics have been carried OUtThe first meeting of the new WG was held in Halifax,

Many examples of changes in ocean ecologyNova Scotia, Canada, on November 5-7, 1996. In
including so-called regime shifts, have beenessence the terms of reference of the SCOR WG 105
documented; for example, the upsurge in Antarcticare to provide a global synthesis of what is known
crab-eater seal; declines in Bering Sea seal and seabiathout the impacts of fishing on the marine ecosystem,
populations; and changes in relative abundance afeport on new methods for quantifying the impacts at
sardine and anchovies within eastern boundaryhe ecosystem level, and to provide a forum for
currents. These changes may be the directliscussions on how these methods can provide the
consequence of environmental influences. Fobasis for formulations of management strategies and
example, the declines in Bering seal and seabirdactics. The goal of the first meeting was to develop
populations may be the result of mortality in drift- a work plan to meet the spirit of the terms of reference.
nets; while subtle changes in circulation and mixinglt was decided that a number of teams should be
of eastern boundary currents may have favoredstablished to provide peer-reviewed syntheses of the
sardine growth over anchovies. However, thesampacts of fishing on diverse ecosystems. To facilitate
changes may also be the consequence of responsti® synthesis and a forum for discussion, ICES and
of the whole ecosystem to fishery harvests. SCOR are planning to hold a symposium on “The
ecosystem Effects of Fishing”, the results of which
gre to be published in the primary literature (Co-

not just the changes in ecosystems that have occurre rarr]rzlgvr\‘/g:i Ig][. SMI.’nSIggila::]avC: M dri.st:'. Slzlc?sa?:li).i tTvC:
but also the contribution of the fisheries to causing ymposiu S uss S

the change. Moreover, as fisheries expand into IowedeCided to aim for a four-day meeting on March 16-
ge. ' P 59, 1999, in Montpellier, France; Presentations will

trophic levels as well as different production regimes, . o
it is important to understand and document hOWbe restricted to invited keynote papers that should all

marine ecosystems respond to harvesting at differenI?e subject to peer-review before the symposium.
trophic levels. I am encouraging all interested PICES members to

In 1996 SCOR initiated a Working Group on the attend the ICES/SCOR symposium. Any person who

Impact of World Fisheries Harvests on the StabilityIS interested in more details of SCOR WG 105

and Diversity of Marine Ecosystems. Theiractivities.aCt'V't'eS’ feel free to contact me for more

compliment parallel work being carried out in thelnformatlon.

Given the magnitude of fishery removals in the
world’s oceans, it is urgent that scientists documen
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Dr. Yutaka Nagata is the first Director of the Marine Information
Research Center at the Japan Hydrographic Association, which was
established in April 1997. Dr. Nagata spent 43 years at the
Geophysical Institute of the University of Tokyo, where he received
his B.Sc. (1956), M.Sc. (1958) and Ph.D. (1964), and where he worked
as Research Associate (1961-1965) and Professor (1980-1994). After
retirement from the University of Tokyo, Dr. Nagata was Professor at
the Mie University (1994-1997). He was a member of the WOCE
Scientific Steering Committee for seven years, and then he was the
first Chairman of PICES’ Physical Oceanography and Climate
Committee (1992-1995). He continues to be deeply involved in PICES
and serves as Co-Chairman of the Implementation Panel on PICES-
GLOBEC CCCC Program. Details of Dr. Nagata's research and
personal interests can be found in “Yutaka Nagata Eulogy” (PICES
Press, Vol.5, No. 2, 1997).

Data and information are essential for any researclkxchange (TCODE) at the Fourth Annual Meeting
and exploitation business in various fields. Recentlyjn Qingdao, China, (1995).
human activities have expanded to oceanic space

and the need for high-quality data and mforma’uonoceanographiC data and informatiodapan

ggczzzinsclesaﬁgmllgUC;T]S:'Yn'r;(;::sts Irrc])?e inEtShp:i:A'glr?/Meteorological Agencymainly for collection and
piay P xchange of real-time data relating to weather

climate system, dense and accurate _glpbal datg S€ grecasting);Japan Oceanographic Data Center
on oceans are needed to conduct predictions of cllmag

h 0 hic ob " i ODC) in the Hydrographic Department, Maritime
changes. Lceanographic observations are not ea afety Agency (for delayed-mode or historical data),
to collect, and they require huge expenses and laboy.

) . ] dJapan Fisheries Information Centép arrange
So, an effective data management system is requwe%n P a 9

. . . e oceanic data especially for fishermen).

in oceanographic works, and the International

Oceanographic Data and Information ExchangeJODC has served as a synthetic data bank for the
(IODE) was developed by the Intergovernmentaloceanographic community in Japan since its
Oceanographic Commission (IOC) to meet the needsstablishment in 1965. We believe that JODC is one
PICES is also aware of the importance of oceani®f the most active and responsible data centers in the
data management, and one of its two objectives iwvorld. Thus, one of the Japanese delegates for
“to promote the collection and exchange of TCODE/PICES is usually selected from the staff of
information related to marine scientific research in JODC.

the area concernédConvention for PICES: Article 1o fie|d of oceanic research has tremendously
I1l, Purpose of the Organization). PICES Organ'zedexpanded, especially that relating to the global

a Working Group on Data collection and quality oironmental problems, and many large research
control (WG 4) at the First Annual Meeting in h,05rams had been conducted or are in progress.

Victoria, Canada (1992). This Working Group pegjges, by reason of the Law of the Seas, the social
became the permanent Technical Committee of Datg,iq ests on oceans increased and intensified. Due to

™ Japan, there are three organizations handling
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the rapid data accumulation and the increasindacilities to conduct this business. To serve the
requirements for high quality data products, it becamestudies on the global environment and the climate
difficult for JODC to respond to all the needs of its prediction researches, MIRC joins in international
users. As a governmental organization, JODCdata exchange systems to produce the necessary
focuses its efforts on basic data management such gobal data sets of high quality. However, MIRC has
collection, arrangement, storage and distribution, thusio intention of overlapping any activities of JODC.
another organization will be needed to effectively MIRC will help JODC by designing higher quality
produce data products and respond to individual user'sontrol schemes and producing the various data
demands in various fields. Under this circumstanceproducts. The former users of JODC will benefit
the Marine Information Research Center (MIRC) wasfrom MIRC by receiving data products that are much
established in the Japan Hydrographic Associationrmore suitable for their special needs. The staff of
with the financial support of the Nippon Foundation MIRC and JODC will be conducting various joint-
onApril 1, 1997. MIRC conducts high-grade quality studies on data management problems. For this
control of the oceanic data compiled by JODC, andourpose, a special task team has already been
produces useful data products for users. Speedilgstablished in JODC. MIRC will work to enlightening
distribution of necessary data sets and data producend popularize knowledge of the ocean for the
is also the task of MIRC. MIRC has experts andgeneral publics use of some of its data products. The
technical staff and computer and communicationtask of MIRC is illustrated ifrigure

To contribute the resenrchers and enginsers of the |
global environmental problems and of the
sustninnble utilization of cceans.
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MIRC is made up of the following three sections: thesets and data management systems; and the Service
Planning Division, which is responsible for general Office, which acts as a consultant and distributes data
management, planning, and accounting and is alseets and data products to general users, and issues
the window of international affairs; the Researchvarious publications, etc.

Division for investigation and development of data
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The Service Office shares the same room with thevalues” are always studied in case studies, but never
Marine Information Service Office of JODC on the investigated statistically. Namely, it is hard to discuss
first floor of the Hydrographic Department Building, and find the “extreme values having physical
whereas MIRC has its main office in the Ginzasignificance” in a statistical sense. | do not
district, one of the most famous places in Japan. Thisscommend developing any special technique to
site was chosen simply because it is very close ttnandle such special data distribution and “extreme
JODC (only 4 minutes walk). Powerful values” in a routine data management system.
communication cables to the JODC databasdHowever, if we clarify their nature, we can get some
computer is under construction and MIRC’s high- precise meaning of the basic quantities such as
potency computer system will be in operation from“mean” and “standard deviation”. We have lots of
October 1, 1997. Limited on-line service will also research items relating to the data management
start in October. Please visit our MIRC office whenbusiness and this is the reason why the term
you are in Tokyo! “research” is included in the name of MIRC.

We have no data-products available at the preserit should be noted that “quality control” does not
stage of development. So, | shall introduce thesimply mean puting a quality flag on each data item
strategy of MIRC (including the director’s personal or each data set. We need to improve the quality of
opinion) below: the data flowing into JODC and MIRC. Enlightening
Due to the huge accumulation of data and theor popularization of marine knowledge is one of the

increased variety of data items, individual researchergnaln tasks of MIRC, by usmg various data prodqcts
é)t only for the general public but also for scientists

hardly ever arrange the data sets (raw data sets ar . . .
supplied directly) by themselves into an applicablegggsaﬁﬁ]ragzg sggg:iirs's \S/Yer?:gg t:]oefns;‘erlglsehmtgst
form to meet their own interest. For example, for 9 gsy 9

world ocean simulation studies for climate prediction,mc the_‘ oceanic instruments, o_bservatlon an_d df.ita
Qandllng techniques, and quality control tactics, in

dimensional lattice points would be most desirrclble.ordertO improve data quality flowing into our system.

But usually, researchers in this field use the datdnternational cooperation is essential to manage the
products arranged by other investigators or othedata, as our targets are huge oceans. High quality data
organizations. Namely, they do not use the mossets of world oceans are required for climate change
suitable data set for their study, but rather arrangénvestigations. We need to set the standard techniques
their simulation scheme so as to fit the available datdéor the quality control and related formats in order to
set. In this circumstance, accuracy, variability, andimprove data flows in the world, but these systems
representativeness of the data set are almost in a blaskould be renewed according to the development of
box for the individual users. Thus, the data productscience and technology and to the changes of demands
should be of high quality, and the investigators or theof the various users. MIRC should join and contribute
organizations producing such data products shouldo these international games. Enlightening or
have a high responsibility. Also, a mutual popularization business should be done also in an
understanding between the product producers anthternational sense. MIRC hopes to contribute to the
scientific users is essential for future investigations.education and training programs of the

To produce the high quality data products, high_leveloceanographlcally developing countries.

quality control of the data is required. It would be In the present stage, there is a huge volume of valuable
one of the study items to clarify the definition of oceanographic data which have not been collected
“high-level” quality control. Usually, the first step by JODC, so we should be involved in the data rescue
of quality control is to exclude data that have extremébusiness too. The present data management business
deviation and unbelievable values from a data set bys rather limited to physical quantities. We need to
eye inspection. Next step is to make a statisticabxpand our activity to also include biological and
calculation, and obtain a “mean value and standaréhemical fields. MIRC will work as hard as possible
deviation” for some sub-domains and for some giverin cooperation with JODC. However, the size of the
period or given season. These values are often usédIRC'’s staff is limited in comparison with our tasks.

to judge reliability of the data and to improve quality. We hope to receive the help and advice from domestic
The skewness and/or bimodal nature of the datand overseas oceanographers and users in order to
distribution are usually not considered. “Extremepursue our tasks efficiently.
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Bering Sea Ecosystem Biophysical Metadatabase: A Collaborative

Research Tool for Fisheries Oceanography and Ecosystem Investigatig

Bernard A. Megrey S. Allen Macklin

Alaska Fisheries Science Center Pacific Marine Environmental Laboratory
NOAA/National Marine Fisheries Service NOAA/Environmental Research Laboratories
7600 Sand Point Way N.E. 7600 Sand Point Way N.E.

Seattle, WA 98115, USA Seattle, WA 98115, USA

E-mail: bmegrey@afsc.noaa.gov E-mail: macklin@pmel.noaa.gov

The U.S. National Oceanic and Atmosphericcommon set of terminology and definitions using the
Administration (NOAA) is beginning a project to recently established Federal Geographic Data
assemble a biophysical metadatabase on the Berirgommittee (FGDC) metadata standards.

Sea ecosystem. The goal of this projectis to facilitate%/\/hen completed, the metadatabase will address a
research, education, and general knowledge of thgerious deficiency identified in 1996 by the National

Bering Sea by locating and assembling an inVento'“l'?{esearch Council. In their report on the Bering Sea

of the biological angl physical data that have beenecosystem, the council concluded that a directory of
collected on the Bering Sea ecosystem.

data and information sources relevant to the Bering
The three-year project is funded by NOAA's Sea, catalogued in one place, was critically needed.
Environmental Services Data Information Furthermore, they flagged the lack of such a database
Management (ESDIM) Program. The project isas the one major impediment to studying the Bering
managed by the Fisheries-Oceanography Coordinate8ea. Although there is no accessible database at
Investigations Program through the Alaska Fisheriegpresent, the project has identified many different types
Science Center (AFSC) and Pacific Marine of physical and biological data that have been
Environmental Laboratory (PMEL). Bernard Megrey collected. For example, single-point and gridded time
and Allen Macklin serve as the project’s co-leadersseries, repetitive observations from earth orbiting
The inventory of physical and biological data will satellites, ocean surveys of physical and biological
help PICES and other researchers, managers, student&eanographic significance, specimen collections,
fishermen, and the general public investigate andand historical records of animal population changes
understand the complex ecosystem of the Bering Se&ave been assembled. Unfortunately, there is no easy
The inventory will be presented in an indexed,way to know what institution has what research data
annotated catalogue (metadatabase) available throudtolding because the data reside in the custody of
various mechanisms, including the World Wide Webvarious investigators or their institutions. Data are
(WWW). Those seeking more information or having available from at least the last century, and in the last
knowledge of data that would enhance thetwo decades the Bering Sea has been the subject of
metadatabase are urged to register through the WWWIlose scrutiny by such major research programs as
at URL http://www.pmel.noaa.gov/bering/mdb/, or the Outer Continental Shelf Environmental
contact Dr. Bernard Megrey, NOAA/AFSC, 7600 Assessment Program (OCSEAP) and Processes and
Sand Point Way N.E., Seattle, WA 98115, U.S.A., 01-Resources of the Bering Sea Shelf (PROBES). What
206-526-4147 (phone), 01-206-526-6723 (fax), or ats needed, and what NOAAs ESDIM Program has
bmegrey@afsc.noaa.gov. funded through this project, is a single, stand-alone

What are metadata? They are brief summaries anréasource that will reference as much historical data
as can be located.

references to the actual scientific data. For example,
if the data were vertical profiles of ocean propertiesRecently the Bering Sea’s economic and biological
obtained from CTD casts, the metadata wouldsignificance has provided impetus for the proliferation
describe the locations and times of the casts, thefanumber of developing and active, regional (PICES/
inclusive depths, the variables measured, the locatioGLOBEC CCCC, Bering Sea Impacts Study, Bering
of the data, and the name of the person to contact t8ea Ecosystem Project), national (Bering Sea FOCI,
request access to the data. The data themselves @eutheast Bering Sea Carrying Capacity, Bering Sea
not part of the metadatabase and continue to residecosystem Study), and international (PICES/
with their owner. Metadata will be described in a GLOBEC, Japanese and Russian programs) research

37



efforts aimed at understanding dynamics of the Beringopcean currents and velocities; bathymetry; all satellite
Sea ecosystem. All of these current programs havanages, including maps of atmospheric circulation,
active and/or planned field and data collectionocean color, ocean SST, or ocean chlorophyll
components associated with them and are in a positioconcentrations; abundance and distribution of all
to contribute to, and benefit from, the metadatabase biological organisms from all trophic levels of the

ecosystem, from microbacteria and small benthic

Presently, the project is intent on identifying those roanisms 1o whales- sea bird data: sea ice phvsics:
researchers and institutions with data holdings thaf"™ . : . ’ PNYsICS,
eological information; bottom composition;

pertain to the Bering Sea ecosystem. Generally, da formation on atmospheric circulation: broperties of
from the eastern Bering Sea is better known, so th : pheric circulation, propert
e atmosphere and ocean-atmosphere interface;

project is focusing on cooperating with Asian scientists ources of anthronoaenic contamination- and harvest
and their institutions. Toward that end, PICES has beeﬁ Pog ’

an important and willing partner. The project mailed Of exploited marine populations.

an information letter and metadata entry form to allPlease bear in mind that we &X©OT interested in the
scientists on the PICESgeneral mailing list. Oralactual data Rather, we plan to report the existence of
presentations were made to each of the PICE$he data with a metadata description. Metadata
Committees during the Sixth Annual Meeting in Pusansuccinctly describe the content, quality, condition,
South Korea, during October 1997, a close workingspatial and temporal characteristics of data. A database
relationship with the PICES Technical Committee onof metadata is not a database of scientific data
Data Exchange was established, and a poster describindpservations; rather it serves as a tool, which simply
the project was centrally located in the meeting areareferences the existence of data and information
As a result of these activities, important contacts wergoroducts. Reporting your information as metadata will
established and information on the whereabouts anldleep your data under your control while assisting other
accessibility of data was obtained. scientists in locating and understanding your data.

Besides its outreach through PICES, the project haBenefits from this project will accrue both immediately
also published its call for data in over twenty scientificand with time. Although the call for data only was
newsletters worldwide, and made an appeal for dataublished in the middle of the summer of 1997,
references to the subscribers of news from the Northesponse has been good. By fall there were already
Pacific Fishery Management Council and the Fisheriesappreciable returns of forms and an obvious excitement
Oceanography Coordinated Investigations communityfor the project. Nearly 70 forms from five countries

You can participate and contribute to this project byhave provided references to data representing all facets

. o . . . of the ecosystem — from chemistry to ice physics to
identifying sources of physical and biological data on__. . . . )
both the eastern and western parts of the Bering Serglcroblology to fish, birds, and mammalsd. 1). As

ecosystem you are familiar with, submitting a form \\I/V\/(i/lvl’vt/hﬁfri]oejec;h:: fhoaTF(;Icl)erzl(tjaar?c(jjraetzs?;;fanniatrcl)yt;g
describing your data, remain available to answer_ ". pag In ¢ v
ering Sea ecosystem. The project home page has

questions we may have about your metadata, an en queried nearly 4,000 times since June from a wide
submit updates as new data become available. We se gen quer o . ) .
riety of international locations, with most queries

data products related to the Bering Sea ecosystem th ‘ L ) L
P g y ollowing outreach activities by mail or meetirtgd.

span all biological and physical scientific disciplines, : . )
including historical as well as current information and 2). Inthe coming year, metadata_ W'I,I be compiled and
made available through the project’'s home page and

information products on all Bering Sea ecosystemfhrough the NOAA Data Server. The historical

metadatabase should be completed by the end of 1999.
Updates on project status will appear regularly on the
metadatabase home page on the WWWhtad://
www.pmel.noaa.gov/bering/mdb/.

Bering Sea Ecos

components, ranging from open ocean to intertida
areas. Types of information that are of interest include
but are not limited to, CTD; XBT or other water
property and water chemistry information sources;
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Dr. Bernard Megrey is a research fisheries biologist with NOAA's
Alaska Fisheries Science Center in Seattle, Washington, U.S.A.,
where he has worked since 1982. Presently serving as lead
investigator for recruitment modeling studies for Fisheries-
Oceanography Coordinated Investigations (FOCI), he has over
15 years experience studying the dynamics of exploited North

Pacific fish populations, the relationships of the biophysical
environment to recruitment variability, and the application of
computer technology to fisheries research and natural resource

management.

Mr. Allen Macklin is a meteorologist with NOAA's Pacific Marine

Environmental Laboratory in Seattle, Washington, U.S.A.
Presently he is the coordinator for Fisheries-Oceanograp
Coordinated Investigations (FOCI), a NOAA research progra
focused on building sustainable fishery resources in the Gulf
Alaska and Bering Sea while maintaining a healthy ecosyst
Allen received his B.Sc. (1970) and M.Sc (1975) from '___
University of Washington. Since then he has acquired over s
years of experience studying Alaskan coastal meteorology 4
its relationship to the physical and biological oceanography
the region. His research encompasses wind drag on Bering !
seasonal pack ice; katabatic, gap, and other ageostrophic wi
in coastal areas; and relationships between measured attribu
of the physical environment and the recruitment of marine fis

PICES Seventh Annual Meeting

Science Board Symposium: The impacts of the 1997/
98 El Nifo event on the N. Pacific Ocean and its
marginal seas

Controlling factors for lower trophic levels
(especially phytoplankton stocks)

Decadal variability of the North Pacific climate

Carbon cycle in the North Pacific Ocean
(co-sponsored by JGOES)

Science and technology for environmentally-
sustainable mariculture

Contaminants in high trophic level biota - linkages
between individual and population responses

Climate change and carrying capacity of the North
Pacific: recent findings of GLOBEC and
GLOBEC-like programs in the North Pacific

More information available at the PICES Secretariat
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A Note of Thanks

The Secretariat would like to thank the following for
their gifts and thoughtfulness: Drs. B. Megrey, A.
Macklin, V.B. Lobanov, Y.l. Zuenko, N.M Pestereva
for the different kinds of chocolates which many
participants shared; Dr. M.A. Danchenkov for the
daily supply of fresh fruits and juice; Ms. D.
Bergamaschi for the champagne; and Drs. R.J.
Beamish and W.S. Wooster for their jokes.
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