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This article summarizes some of my accomplishments during a 45-year career in fisheries science that ranged from conducting fish stock assess-
ments, working for an international marine science organization, and managing a variety of scientific projects and activities, to finally serving asa
scientific editor. In doing so, | have tried to focus on lessons learned. Starting my working life as a high-school math teacher, | soon opted for a
different career, returned to the university, and received a PhD in fisheries biology. The first 15 years of my career were at the Woods Hole
Laboratory of the National Marine Fisheries Service (NMFS) doing fish stock assessments, where my main interest was Atlantic mackerel
(Scomber scombrus). Until the USA declared a 200-mile Exclusive Economic Zone (EEZ) in early 1977, the focal point of my work was the
International Commission for the Northwest Atlantic Fisheries (ICNAF). Lasting friendships with scientists from other countries developed
during the ICNAF meetings and continued for years thereafter, some to the present day. During 1977 - 1985, my assessment activities were confined
to domestic fisheries and interactions with regional fishery management councils, where | found that a cooperative attitude and the use of non-
technical language made a positive impression and helped build trust. Involvement in ICES assessment working groups led, in 1985, to being
appointed Statistician in the ICES Secretariat in Copenhagen and the start of an 8-year life in the international community that culminated in
becoming General Secretary. Some major changes in ICES in which | was intimately involved are discussed. After my return to the USA in 1994,
my career included managing a variety of activities and projects in Woods Hole and at NOAA/NMFS headquarters in Silver Spring, MD (where
| was NMES liaison to the National Sea Grant Office), finally concluding, after my retirement from NMFS in 2004, with continued engagement
in fisheries science as an editor for ICES. Having benefited from experiences in science and administration and the lessons learned therein, it is
a pleasure, via this article, to offer advice to young scientists contemplating potential paths to pursue in their careers.

Keywords: ACFM, Atlantic mackerel, fisheries management, fish stock assessment, |CES, ICNAF, NMFS, population dynamics, Sea Grant, VPA.

Introduction assessment science was in its early stages of development. Work
Fisheries science encompasses a broad range of topics, but my spe-  wassstrictly ona single-species basis, computers were just beginning
cific area of interest and expertise throughout the first 15 yearsofmy  to be used for “number crunching”, and the concept of ecosystem-
career was fish population dynamics. During that time, I conducted  based fishery management had not been developed. During that
fish stock assessments, attempting to estimate the size of exploited  time-span (1970-1985), there was steady growth in the develop-
fish populations, calculate their mortality rates, and project poten- ~ ment and use of new and more sophisticated models. Computers
tial harvest levels at various rates of exploitation as advice for fisher-  enabled quicker calculations, and new mathematical and statistical
ies management. When I entered this arena in 1970, fish stock techniques facilitated improved data analysis and interpretation of
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results, all of which served, in my opinion, to enhance scientific
productivity. Some might argue that those innovations also led to
improved assessment advice, but they did not necessarily translate
into better management of fish stocks. High seas fisheries remained
largely uncontrolled, owing to the notion of freedom of the seas,
until more and more nations began establishing 200-mile
Exclusive Economic Zones (EEZs). Even after many of the world’s
productive fisheries resources (at least those residing over continen-
tal shelves) in the mid-to-late 1970s were contained within EEZs,
lack of strong political will, nationally and within international
regulatory commissions, to curb excessive harvesting capacity
coupled with the absence of adequate controls over fishing activity
led to fish stocks continuing to be overfished. During the subsequent
30 years, huge changes have taken place in the world of fish stock
assessments in terms of computing capacity, complexity afanalytic-
al models, and the demands placed upon assessment scientists for
advice by fisheries managers (e.g. Kuparinen et al., 2012; Deroba
et al., 2015 and references cited therein). Despite these changes, I
would argue that the management of fisheries resources throughout
the world remains problematic for many reasons, but mainly
because of excessive harvesting capacity.

My career also led me into administrative and non-quantitative
work outside the domain of stock assessments, offering a broader
perspective of fisheries science and the larger field of marine
science, including problems facing national and research institution
administrators such as budgeting, prioritization of activities, and
palitical pressures, all of which directly or indirectly affect the
basic work of the scientist. My entry into fisheries science began as
a student who thought that it would be nice to work for a state con-
servation agency and enjoy the great outdoors. Little did I know
where my career would take me, the great experiences that would
be enjoyed, and that so much of the work would involve sitting
behind a desk! In retrospect, my career was an evolving adventure
and continual learning experience.

Education and getting started

My undergraduate degree was in mathematics in 1961 from a small
Danish Lutheran college in Blair, Nebraska: Dana College. I taught
high school mathematics in southern Minnesota for two years, but
quickly discovered that I was not suited to be a teacher. Although I
enjoyed coaching football, I could not envision spending the rest of
my working life in a classroom. Since T had always loved fishing and
hunting, a profession in fisheries or wildlife, possibly working fora
state conservation agency or being a forest ranger, seemed ideal.
Therefore, T “switched gears” completely from mathematics and
immersed myself in biology and related coursework at the
University of Minnesota. Within a short time, I had decided that
preferred fisheries over wildlife, but I also became aware, mainly
from comments by my professors, that an advanced degree would
be desirable for subsequent employment. Six years later (2 years
taking undergraduate biology and fisheries-related courses followed
by 4 years in graduate school), I emerged with a PhD in fisheries
biology having investigated factors affecting the abundance of lake
herring (Coregonus artedii) in Lake Superior (Anderson and
Smith, 1971). With amath background, I had opted to minor in bio-
metrics, but in retrospect (mainly from becoming aware of courses
offered at other universities), regretted receiving no formal instruc-
tion in quantitative fish population dynamics; such coursework
simply was not available then at the University of Minnesota. I
had to subsequently learn on the job. My minimal exposure to quan-
titative population dynamics was via Beverton and Holt (1957),
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which had been published the previous decade. In the first year of
my doctoral programme, | had the privilege of meeting Sidney
Holt, who was working for FAQ in Rome. He was one of the “visiting
firemen” invited by my major professor Lloyd Smith to present
seminars to the fisheries graduate students. Because of my youth
and inexperience then, [ was unaware of the impact that Sidney
Holt and Ray Beverton had already made on fisheries science.
Only later would I realize how important Sidney Holt was in fisher-
ies science. Looking back, the 4 years in graduate school were diffi-
cult for someone who was married and had two small children; it
often seemed that the goal would not be achieved. On one occasion
when my wife was in the hospital for back surgery, our young son
and baby daughter were both sick, and I asked Smith for a few
days off, his response was, “You and Job!” I learned that persevering
under stress isa good teacher; keep your eyes on the targetand do nat
give up.

Before graduation in late 1969, and at the advice of Lloyd Smith, I
sent letters of inquiry to potential employers—university depart-
ments, research laboratories—and also submitted a blanket applica-
tion to the US Federal Civil Service, a decision that rewarded me a
year later. I do not know if doctoral students today still make
similar employment inquiries, but I think it is sound advice. One
of these queries resulted in me spending 14 months in a post-
doctoral position at Michigan State University where I coordinated
the fieldwork of a study comparing the ecology of three rivers with
different degrees of eutrophication in which I supervised some of the
work of five graduate students who were pursuing degrees in fisher-
ies and related aquatic sciences. This was a great learning experience
in that it offered some leadership oppertunities and provided some
insights into academic life from the faculty/staff perspective, a view |
had not been privileged to observe while a student. Enjoying a uni-
versity environment, [ entertained thoughts of that as a potential
career, but a new opportunity soon appeared.

Woods hole and ICNAF

Inlate 1970, I received a telephone call asking if Iwould accepta pos-
ition at the Woods Hole Laboeratory of the National Marine Fisheries
Service (NMTS). I do not know if people are still offered jobs that
way today; maybe it is now via e-mails or letters. People were
being hired for fish stock assessment positions, and my name was
at the top of the Federal Civil Service list provided to the lab. It
had proven to be a wise decision to submit the blanket Civil
Service application the previous year. Being selected in this way rein-
forced my trust in early planning and perhaps in a little luck. I was
thrilled to join the staff of the Woods Hole Laboratory, already
aware of its reputation as the first permanent (constructed in
1885) fisheries laboratory in the USA (Galtsoff, 1962). When I
arrived in late November, the agency had just changed its name
from the Bureau of Commercial Fisheries (effective 1 October
1970) and had become part of the newly formed National Oceanic
and Atmospheric Administration (NOAA).

The major focus of the laboratory’s work at that time was the key
offshore fish stocks in the Gulf of Maine, Georges Bank, and the
Southern New England area that had hitherto been the exclusive
domain of US fishing vessels, but, since the early 1960s, was being
subjected to intensive harvesting of fish stocks by Soviet-bloc
distant-water fleets (DWFs). By 1970, the USA and Canada were
both mounting major efforts within the International Commission
for the Northwest Atlantic Fisheries (ICNAF), established in 1950
for “the investigation, protection and conservation of the fisheries”
in the Northwest Atlantic, to better assess and provide management
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advice for setting catch quotas on the major fish stocks. During its
first 20 years, ICNAF had struggled with relatively ineffective tech-
nical measures, mainly minimum trawl codend mesh sizes, for regu-
lating the fisheries, all based on the underlying philosophy of
maintaining maximum sustainable yield (MSY) and bolstered
with the notion that appropriate mesh sizes were sufficient to
achieve that (Anderson, 1998). During this time, over 20 different
minimum mesh-size regulations were adopted (Halliday and
Pinhorn, 1985). However, given that these measures failed to stem
the ever-increasing catches by foreign fleets, member country scien-
tists eventually provided the scientific conscience that convinced the
ICNAF commissioners of the need for catch and effort controls.
Very high catches of haddock (Melanogramimus aeglefinus) on
Georges Bank in 1965 and 1966 that led to a sharp reduction in
stock size {Anderson, 1998) finally triggered the adoption in 1969
of a total allowable catch (TAC) by ICNAF for 1970, reserved pri-
marily for the USA and Canada. The switch in emphasis from
mesh controls to catch quotas, therefore, provided the stimulus
for more quantitatively trained scientists in Woods Hole and else-
where, which is what led to my being hired in 1970.

My first assignment in 1970 was to assist in developing a quota
allocation scheme (Anon., 1971). The scheme, first applied to allo-
cate national TACs in 1972, was based on a formula that assigned
80% of the TAC in proportion to the historical performance of
member countries in fisheries for the stock in question (40% in pro-
portion to average catches over the most recent 10-year period and
40% in proportion to average catches over the most recent 3-year
period), 10% of the TAC to the coastal countries, and 10% of the
TAC for special needs (ICNAF, 1972). This was commonly referred
to as the “40-40-10-10” formula.

The standard assessment tool in the early 1970s was virtual popu-
lation analysis {VPA; Gulland, 1965) or cohort analysis (anapproxi-
mation of VPA; Pape, 1972). This method provided the basis for
generating catch projections, but required a database of landings,
length compositions, age/length keys, and indices of relative abun-
dance from commercial and/or research vessel survey catches. 1f
such data, particularly age data, were unavailable, simpler tools
were used such as the Beverton and Holt (1957) yield-per-recruit
madel or surplus production models (e.g. Schaefer, 1954; Pella
and Tomlinson, 1969), the latter providing estimates of MSY. My
first species assignments for stock assessments were silver hake
{Merluccius bilinearis), red hake (Urophysis chuss), and Atlantic
mackerel (Scomber scombrus), all targeted primarily by Soviet
vessels, It required several years to fully assemble the necessary data-
bases needed to run VPAs for these stocks. Reports summarizing
these analyses were then submitted as ICNAF Research Documents
{Res. Doc.) for peer review at the annual meetings of the ICNAF
Assessments Subcommittee, a subgroup of the Standing Committee
on Research and Statistics (STACRES), where they were either
accepted or modified based on group discussion. Catch projections
emanating from these assessments were then recommended to the
Commission, where they were either accepted or modified.

Meetings of the Assessments Subcommittee (and its working
groups) were, in my opinion, very exciting. After attending only a
few of these meetings, I understood my good fortune to be in the
company of some of the world’s top fisheries scientists from
ICNAF member countries and observer organizations (e.g. ICES,
FAQ) and to learn from their collective wisdom. My initial involve-
ment in ICNAF coincided with that of John Pope (UK) and @yvind
Ulltang (Norway), both of whom subsequently became leaders in
the global fish population dynamics arena. I benefited considerably
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from working with them both in ICNAF and later in ICES. My first
Assessments Subcommittee meeting was in Washington, DC, in
1972. As a fairly junior scientist, I had not been officially approved
by NMES headquarters to attend, but the Woods Hole Director
Robert Edwards, nevertheless, decided that T should be there to
present my first assessment of silver hake. Therefore, 1 arrived on
the second day of the meeting; on one occasion, I recall being told
to duck into the men’s restroom to avoid being seen by NMFS
Director Philip Roedel. When I presented the results of the silver
hake assessment (submitted as a working paper), it was subsequent-
ly critiqued rather harshly by John Gulland (FAQ). In retrospect, the
assessment had been based on rather preliminary and tenuous
results, but the learning experience delivered by a master scientist
was well remembered.

For some stocks, individual scientists brought prepared assess-
ments to ICNAF meetings where they were presented, discussed,
and sometimes modified based on input from other scientists. For
other stocks, there might be several assessments presented by differ-
ent scientists, with differences discussed and reconciled to agree on a
single assessment. In yet other cases, no prepared assessments were
available, but input data from countries participating in the fishery
for the stock(s) in question were pooled enabling agroup assessment
tobe performed and agreed upon. Many countries (e.g. Soviet-bloc)
only sent one or two scientists to these meetings, but the USA and
Canada generally sent many scientists. | remember one meeting at
which one Soviet scientist (Vladimir Rikhter), accompanied by an
interpreter, participated in discussions, sometimes contentious,
on perhaps half a dozen different stocks with mainly US and
Canadian scientists. The discussion on the last stock went into the
evening hours; Rikhter finally had to concede and accept our
version of the assessment owing to his exhaustion and hunger.

As a young scientist, [ found it immensely rewarding to see the
results of my work immediately form the basis for internationally
accepted TACs. This was in contrast to my experience in a university
environment where papers were published, but where there was no
immediate follow-through and implementation of the results. I still
recall advice from Lloyd Smith a year or twe following my gradu-
ation warning that I should decide soon whether to remain in gov-
ernment service or return to academia. I think hisreasoning was that
ifI wanted an academic career, I should start working on that as soon
as possible to establish a reputation, decide on a research focus, and
begin writing and submitting grant propesals needed to fund re-
search projects and graduate students. I am glad T chose the
former, because I cherished the rewards noted above and preferred
government service to a university career which, according to Smith,
would have required the continuous writing of grant proposals. I
also did not relish giving up the stimulating discussions on stock
assessments with international colleagues.

Equally rewarding was the opportunity to establish friendships
with colleagues from ICNAF member countries. With several
ICNAF scientific meetings each year, camaraderie deepened over
time, although there was keen competition and frequent differences
of opinion on assessments between US/Canadian scientists and our
counterparts from the USSR, Poland, and the German Democratic
Republic (GDR), the three principle countries harvesting Atlantic
mackerel in the early mid-1970s, Lasting friendships conceived
during those meetings continued for years thereafter, some to the
present day. One specific area where competition was particularly
keen was in computational capability. The early 1970s signalled
the advent of hand calculators, the first of which had little or no
computing power, but they eventually progressed to the point of
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being able to handle cohort analysis. It was a question of who
would bring the latest and best hand calculator to the next
meeting, Before personal computers were brought to meetings, 1
recall Vaughn Anthony (USA) and Albrecht Schumacher (Federal
Republic of Germany—FRG) working for hours one night on a
single run of a VPA for Georges Bank herring (Clupea harengus)
in a hotel room in Rome during a 1973 special ICNAF meeting,
Using a time-consuming iterative process, the correct value for F;
would be determined from a table of values for the function
(F: + Mg~ T 1F[1 — ¢~ B M) such that this function would
equal the ratio N; 4 1/C;. This function was derived from
Baranov’s (1918) catch equation,

Fi

1= (—Fi+M,) :
el )

¢=n

where C, is the catch of a year class in year i in numbers, N; the abun-
dance ofa year class in year i in numbers, F; the instantaneous fishing
mortality, and M; the instantaneous natural mortality.

The introduction of computers aided in the preparation/modi-
fication of assessments during meetings. I recall the May—June 1974
Assessments Subcommittee meeting in Dartmouth, NS, Canada,
when the US scientific delegation brought a portable computer to
run VPAs. The machine, resembling an electric typewriter, had a
madem for connecting by telephone line to a GSA (US General
Services Administration) mainframe computer in Atlanta, GA,
and a paper feed for dispensing printout. For convenience, we had
positioned the machine at the end of a table in the meeting room,
with the computer paper feeding into the machine from a box
and from the machine into a waste basket. The waste basket was
used because of the large volume of paper being printed, only a frac-
tion of which contained the desired numerical results. When
running, the machine made considerable noise much like a teletype
machine. For some of the participating scientists, it was their first
viewing of a computer in action. Because of the paper being fed
into a waste basket, and also because we realized that the VPA
output was based on many assumptions and tenuous data, we
joked that it was, “Garbage in, garbage out”, which seemed appro-
prla[e.

The Assessment Subcommittee meetings were generally intense,
and participants worked long hours, often into the evening, to com-
plete their work. Despite the seriousness of the work, participants
also found time for humour, As mentioned earlier, a report submit-
ted to a meeting was identified as a Res. Doc. To inject some levity
and poke fun at otherwise serious topics, it became popular to
produce humorous cartoon-type, one-page “Dummy Documents”
or Dumm. Dacs. At the April 1975 meeting in Woods Hole, John
Pope demonstrated his amusing, but clever, side with his famous
“Dumm. Doc. 75/2” entitled “Estimation of Unknown Natural
Mortality”, in which, over five graphical iterations, he contrived a
derivation of M = 0.2 by progressively manipulating the “?” in his
initial “M = 2” until it became “.2” (Figure 1). This parody adroitly
poked fun at the way in which many estimates of natural mortality,
particularly the commonly used M = 0.2, were derived.

Most scientific staff at the Woods Hole Laboratory participated
in research vessel survey cruises. The laboratory’s two vessels, RV
“Albatross IV” and RV “Delaware 117, were generally at sea much
of the yecar. Although T went on several surveys aboard the
“Albatross IV”, | preferred working aboard cooperating foreign
vessels (e.g. Polish, Soviet, and FRG), mainly because I discovered
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that T was less likely to suffer from seasickness on them (having rea-
lized early in my career that I was prone to “mal de mer”; an early
embarrassment as a graduate student was becoming sick on a re-
search vessel in near-calm conditions on Lake Superior). In addition
to more stable conditions, foreign vessels provided me with the op-
portunity to gain insight into their scientific and fishing techniques
as well as their social and political mores. I also established lasting
personal friendships with scientists, officers, and crew.

By 1976, Atlantic mackerel had become a stock of high interest
in ICNAF, primarily because it was supporting large catches by
Soviet-bloc countries. Most evidence (at least in the US assessments)
indicated that fishing mortality on this stock was increasing sharply
and, conversely, that stock size was declining markedly {Anderson
et al., 1976). Analyses demonstrated the unreliability of DWF
(stern trawl) catch per unit effort (cpue) as an accurate indicator
of relative stock biomass for mackerel. This was a hotly contested
issue among scientists in [CNAF as DWF cpue failed to show the
sharp downwards trend in mackerel biomass in the early to
mid-1970s, as indicated by US bottom-trawl surveys (Anderson,
1976). One of the main conclusions of the ICES Symposium on
the Assessment and Management of Pelagic Fish Stocks held two
years later in 1978 (Saville, 1980) was that catch and effort data
from fisheries for schooling pelagic fish stocks cannot be utilized
in estimating current abundance of such stocks because of strong
evidence that the catchability coefficient increases as stock size
decreases (Pope, 1980; Saville and Bailey, 1980; Ulltang, 1980).

Compared with all other years in which I was involved in asses-
sing mackerel, 1976 was a high point for me personally. In all, 18
ICNAF Research Documents were submitted by NMFS Northeast
Fisheries Science Center (NEESC) staff to ICNAF that year
(ICNAF, 1976, 1977), and 1 was the author or co-author of ten of
them. The assessments produced that year by US and Soviet-bloc
scientists differed considerably. Three ICNAF scientific meetings
were held in 1976 (March/April, May/June, and November/
December), with agreement on a TAC for 1977 not achieved until
after the final meeting.

During my first 6 years at Woods Hole (1970—1976), when the
results of our assessment activities were exclusively considered
within ICNAF for the purposes of recommending TACs on offshore
fish stocks, my colleagues and 1 experienced strong support from
members of the US industry who were very anxious to sece
reduced quotas for the DWFs. We were rarely, if ever, subjected to
criticism by industry advisers whe served on the US ICNAF delega-
tion. However, this changed following the third and last ICNAF as-
sessment meeting in November/December 1976. At the first
assessment meeting in March/April, data available at that time led
all scientists, except those from the GDR, Poland, and the USSR,
to recommend a zero TAC for 1977, an outcome cbviously wel-
comed by the US industry advisers. At the May/June meeting,
new data from the 1976 fishery were available, but, as at the earlier
meeting, no scientific consensus could be reached; catch projections
for 1977 under two possible options on the size of the 1975 year class
ranged from 55000 to 115000 t (Anderson and Paciorkowski,
1980). Finally, at the November/December meeting, with all catch
and research survey data from 1976 in hand, agreement on an assess-
ment was finally reached, as noted above, resulting in a recom-
mended TAC of 105 000 t for 1977 {compared with 310 000 t for
1976). At a US delegation meeting before the start of the
Commission meeting, one of the lead industry advisers (Jakob
Dykstra), very upset that the scientific advice had increased from a
zero TAC in March/April to 105000 t. pointedly accused me of
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RESTRICTED TO SCIENTISTS

International Commission for the Northwest Atlantic Fisheries

Serial No. 000% ICNAF Dumm.Doc. 75/2
(WowW)

ANNUAL MEETING - JUNE 1975

Estimation of Unknown Natural Mortality

by

J.G. Pope
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Figure 1. ICNAF Dumm. Doc. by John Pope drawn at the April 1975 meeting of the ICNAF Assessment Subcommittee entitled “Estimation of
Unknown Natural Mortality”.

altering the assessment at the direction of the US State Department, rebuked Dykstra and demanded that he cither apologize or be ex-
presumably for political reasons. Happily for me, the no-nonsense pelled from the delegation. He chose the former option! I viewed
head of the delegation, Ambassador Rozanne Ridgway, Deputy  that brief encounter as a lesson for both me and Dykstra. For me,
Assistant Secretary of State for Oceans and Fisheries, sharply it reinforced my ethic that honesty is the best policy and that it

S10Z “6T ARJN uo 15903 £q /310 sjeumelpaoyxo swi(sadtcdny woiy paprojumocg




Page 6 of 11

usually prevails at the end of the day. For Dykstra, I can only surmise
that he learned quickly and decisively that it was unwise to voice
wrongdoing by cither the State Department or a government scien-
tist in the presence of a Deputy Assistant Secretary of State!

A few months after this ICNAF meeting, the USA declared a
200-mile EEZ (effective 1 March 1977) and withdrew from
ICNAE. Now, instead of providing assessment advice to ICNAF,
management of US fisheries was under the control of regional
fishery management councils, as mandated by the Magnuson—
Stevens Fishery Conservation and Management Act (MFCMA) of
1976. At Woods Hole, we interacted with the New England
Fishery Management Council (NEFMC) and the Mid-Atlantic
Fishery Management Council (MAFMC). With the large foreign
fleets gone, US fishers had exclusive access to fish stocks in the US
FEZ and felt that catch quotas were unnecessary. Dewar (1983)
noted that, once the foreign vessels were excluded, the US industry
felt more confident about the preservation of fish stocks because, in
contrast to the foreign fleets, New England fishers used larger mesh,
lacked the technology for midwater trawling, and did not have the
harvesting capacity that had caused the earlier damage to the
stocks. It was a frustrating time for those of us who had been intim-
ately involved in the ICNAF machinery and had collaborated for
vears with highly respected European colleagues. Although
ICNAF, as well as most other international fisheries commissions
then and now, was unsuccessful in implementing fully effective con-
servation measures on the stocks, ICNAF, nevertheless, claimed a
number of firsts: (i) establishing control of the overall level of ex-
ploitation, (ii) adepting TAC regulations, (iii) adopting national
allocations of TACs, and (iv) attempting multispecies management
by “second-tier” TACs (Anderson, 1998). To this day, I feel privi-
leged to have played a role in those efforts. After the extension of
EBZs by the USA and most other countries, the greatly reduced
quota allocations for distant-water fshing countries in the
Northwest Atlantic eliminated the need for strong national scientific
delegations to the Northwest Atlantic Fisheries Organization
(NAFO), the successor organization to [CNAF. Consequently, the
principal international forum for fisheries science in the North
Atlantic shifted to ICES, where it has remained to this day. Instead
of attending ICNAF (now NAFO) scientific meetings, many of the
scientists at Woods Hole began participating in ICES fish stock as-
sessment working groups. The first such meeting T attended was
of the Mackerel Working Group in 1978; I subsequently attended
again in 1982, 1984, and 1985, serving as chair the last two times. 1
consider it an honour to have been the first US scientist to be
invited to chair an ICES assessment working group.

The assessment scientists at Woods Hole viewed participation in
ICES Working Groups as mainly a learning opportunity. We were
not necessarily interested in the particular TAC advice being generated
by the working groups, but were more attracted by the prospects of
learning new assessment methods developed by European scientists,
and, conversely, being able to introduce some of our ideas and tech-
niques for their consideration. 1 feel strongly that international
exchanges and collaborations such as these help immensely in pro-
moting improved scientific advancements as well as furthering

personal and professional development. My own career is clear testi- -

mony to this (see below), and I have always encouraged young scien-
tists to take advantage of such opportunities. One has only to peruse
the scientific literature to be made aware of the many, many advances
in fisheries science resulting from international partnerships.

In 1978, I was invited to present a major review paper (Anderson
and Paciorkowski, 1980) on the Northwest Atlantic mackerel stock
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at the ICES Symposium on the Assessment and Management of
Pelagic Fish Stocks (Saville, 1980). This was my first such invitation
and the first opportunity to interact with senior-level ICES scientists
and to present my work for their consideration. As will become clear
below, this helped, in some ways, open the door to new career oppoer-
tunities for me.

Much of what 1 enjoyed about fish stock assessments was the
challenge of trying to make scientific sense out of previously unas-
sembled or unanalysed data. Nearly all the species on which I
worked were in that category. While not considering myself to be
on the cutting edge of new developments, I nevertheless still did
my best to develop new techniques to solve problems and achieve
objectives. One innovation that I successfully devised in assessing
mackerel was employing a cpue time-series from the relatively
small inshore US commercial floating trap fishery to generate a
fishing effort index for the entire international fishery (by dividing
cpue by total international catch), with the latter (i.e. fishing effort
index) regressed against fishing mortality (F) from a previous VPA
via a power curve relationship (r = 0.894) to predict the terminal F
for initiating a new VPA (Anderson, 1982). The cpue time-series
proved to be a valid and reliable measure of mackerel biomass,
and the fishing effort index derived from the cpue time-series
proved equally valid and reliable as a means of estimating the ter-
minal F for VPA. This demonstrated how an index of abundance
from a small segment of a fishery could play an important role in
assessing the status of a major fish stock.

By this time, our assessment wark in Woads Hole was coming
under greater scrutiny by the US industry, particularly when our
results conflicted with fishers’ at-sea observations. The industry par-
ticularly distrusted the results of the NEFSC research vessel bottom-
trawl surveys (Grosslein, 1969) that were based on a stratified
random sampling design and utilized a standard trawl that they
felt was inadequate for catching most fish species. Most did not
understand the concept of random sampling, and felt that is was a
waste of time to tow the trawl over grounds that they knew, from
their own experience, were devoid of fish, or at least a particular
species. Our scientific reports also typically employed technical
language, and scientists unfortunately tended to alsc use technical
language when making public presentations; consequently, com-
munication between scientists and the public proved unsatisfactory.
Despite genuine efforts to improve this situation, I am not con-
vinced that these problems have been substantially resolved over
the years, partly because it is inevitable that any profession, be it
medicine, law, engineering, or science, is encumbered by its own
sel of jargon, terminology, and acronyms. Lastly, although former
fishers served as crew aboard the NEFSC research vessels, those ac-
tively fishing were rarely invited to participate in any cooperative re-
search activities. However, I am pleased to observe that such
collaboration is now much more common. As a member of the
Scientific and Statistical Committee of the MAFMC during 1977 -
1985, 1 interacted closely with MAFMC and industry members
and found that a cooperative attitude and the use of non-technical
language when explaining stock assessment information made a
positive impression and helped build trust. Over a 4-year period
(1981-1985), 1 also managed a winter/spring research fishery for
Atlantic mackerel in the Mid-Atlantic area employing Polish
factory trawlers. In exchange for being able to fish, the Polish cap-
tains were asked to assist interested US fishers who were attempting
to learn more about offshore mackerel fishing. This entire endeav-
our proved to be a very good public relations effort, resulted in
one of the Polish captains being honoured by the MAFMC for his
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cooperation and cast a positive light on that aspect of the scientific
work at Woods Hole.

ICES and a new life

By 1985, one of the more interesting parts of my professional life had
become serving as chair of the ICES Mackerel Working Group, a
responsibility that had begun in 1984. Consequently, when the
vacancy announcement for the position of Statistician in the ICES
Secretariat in Copenhagen was released in January 1985, I optimis-
tically submitted my application. On 15 May, my wife’s birthday, |
received a call from Basil Parrish, the General Secretary, informing
me of my selection. As a US government employee, I was able to
oblain a 5-year leave of absence to accept the position. Three
months later, our family of five moved to Copenhagen, not
knowing that it would be our home for the next 8 years.

The Statistician was responsible for the Secretariat’s activities
concerned with fish stock assessment relative to the Council’s fish-
eries management advisory function, processing and preparing
for publication catch and associated fisheries statistics supplied by
member countries, providing scientific/technical services for the
Advisory Committee on Fishery Management (ACFM) and its
assessment working groups, and serving as secretary to ACFM.
Editing all working group and ACFM reports as well as preparing
minutes of ACFM meetings comprised a major part of the workload.
Together with the ACFM chair, the Statistician represented the
Council at annual meetings of the North-East Atlantic Fisheries
Commission {NEAFC), International Baltic Sea Fishery Commission
(IBSFC), and North Atlantic Salmon Conservation Qrganization
{(NASCO).

When I assumed this post, assessment working groups were still
using the same computational software (e.g. basic VPA and forecast
programmes) that had been implemented by ACFM in 1977 on the
Secretariat’s Norsk Data computer system (Hoydal, 2014). A few
new “wrinkles” such as separable VPA (Pope and Shepherd, 1982)
had been introduced. An interesting observation that I made
during this time was the concern expressed by some working
group members that the new methodological advances intended
to “fine-tune” assessments (e.g. separable VPA) produced results
(i.c. tables of numerical output) not fully understandable by many
biclogists and that more emphasis was seemingly being placed on
statistical improvements while sometimes ignoring basic biological
information. Interestingly, Ray Beverton, commenting about the re-
luctance to embrace stock and recruitment in fisheries management
in his 1995 Larkin Lecture at the University of British Columbia
(Beverton, 1998), noted that “biology became subservient to
maths”. Do we place too much emphasis on achieving the best pos-
sible statistical fit of data to models at the expense of ensuring a
better biological understanding of exploited fish populations?
Scientists need to always be aware of the need to ensure a proper
balance between statistics and biology in stock assessments.

One of the things that excited me about working in the ICES
Secretariat and interacting with member country assessment scien-
tists who came to Copenhagen for theirannual working group meet-
ings was the serious nature of their work and knowing that the
products of their efforts provided the basis for advice being recom-
mended to the client regulatory commissions. To me, it was analo-
gous to turning the clock back 10 years to the ICNAF days. [ was back
in the company of some of the scientists with whom Ihad interacted
in ICNAF, but I also became friends with many more scientists. It
was particularly satisfying to “rub shoulders” with some of the
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older, eminent scientists who were still working, but who would
retire during my time in the Secretariat.

In 1987, Basil Parrish announced his retirement as General
Secretary, effective early 1989. By this time, I was really enjoying
my work at ICES and began to consider whether T could manage
the responsibilities of being General Secretary. Aware of some
strong support for me within ICES and convinced that | possessed
the ability to do the job, I applied. Happily, I was selected by the
Council at the 1988 Statutory Meeting in Bergen, Norway, and
assumed the post the following April. I then applied forand received
a 3-year extension to my leave ofabsence from NMFS, the maximum
allowed by US law.

Although many important events and changes occurred in ICES
during my nearly 6 years as General Secretary {April 1989—
December 2003),  am particularly proud of several major transfor-
mations in which I played a key role. This stems from my perscnal
philosophy to address problems requiring attention and deal with
them as soon as possible. Within the first year of my appointment,
several such problems became evident. T initialed a number of
long overdue improvements to the Secretariat’s physical facilities
and conditions of service for staff bringing the salary/pension/
allowances more in parity with those in other non-UN international
organizations and increasing office and meeting-room space in
response to growing needs and requests for service from both
member countries and client organizations. In addition, anew com-
puter system consisting of PCs, workstations, and peripheral equip-
ment, which was approved by Delegates at my first Statutory
Meeting in October 1989 (ICES, 1990) and was fully installed and
implemented in 1991, replaced the 10-year-old Norsk Data
systemn. All these improvements led to an enhanced work environ-
ment for both staff and visiting scientists and upgraded the attract-
iveness of the Secretariat internationally as an employer. I had
personally experienced the previous working conditions while
serving as Statistician and felt that all the upgrades made good
sense and were long overdue. It is fair to say that staff morale
improved considerably as a result, and visiting scientists partici-
pating in working group meetings greatly appreciated the vast im-
provement in computing facilities.

My second major accomplishment was with the ICES publica-
tion series. Almost all of them had French titles, and their covers
were rather drab and old fashioned. Early published Council
reports were mainly in French text (with English given secondarily);
French was then and still is one of the world’s most important lan-
guages for diplomats and international organizations. Hence, when
ICES was established in 1902, it was logical that French be used. Even
today, English and French are still the two official languages of ICES.
However, in 1989, the Secretariat proposed English titles for ICES
publications to improve their marketability to people and areas un-
familiar with ICES and to join the growing trend for scientific jour-
nals, even those produced in France, to switch to English titles, the
predominant language of science. The proposal to adopt English
titles (while retaining French subtitles) was approved by the
Council in 1990 (ICES, 1991). It was also agreed at the 1990
Statutory Meeting that the publication of the “ICES Journal of
Marine Science” (formerly “Journal du Conseil”) would, beginning
in 1991, be published by Academic Press. Before this, ICES was the
publisher, with printing done by AiO Tryk AS in Odense, Denmark.
In addition to the title changes, new attractive covers were designed
for all the publication series. Clearly, the name changes, new covers,
and subsequent enhancements to all the publication series proved to
be an extremely important stimulus in helping to make ICES and its
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publications, particularly the “Journal”, better known within the
international marine science community. In contrast to my years
in the Secretariat, the number of countries represented at ICES
Annual Science Conferences has grown exponentially; the number
of countries with manuscripts accepted for publication in the
“Journal” totalled 56 in 2014 compared with 10 in 1989; and the
number of issues of the “Journal” increased from three (309
pages) published in 1989 to nine (2642 pages) in 2014, The
Journal’s impact factor in 2014 was 2.5, the highest ever, placing it
3 out of 50 among fisheries journals in the world. To me, the
lesson here is to act when faced with an obvious need for change
and to not succumb to the temptation to remain conservative and
retain something that has always been that way.

The third major change that I am most proud of pertains to en-
hancing the interdisciplinary role of ICES. I first brought this matter
to the Council’s attention in 1989 after observing that ICES was
providing environmental advice to groups or commissions that
appeared to know little about the Council or had minimal involve-
ment in its scientific work. ICES had traditionally been a fisheries-
oriented organization, but the 1970s—1980s had witnessed a
major and steadily increasing growth in interest in the status of
the marine environment (i.e. components other than fisheries). At
the 1991 Statutory Meeting, I presented a white paper to Delegates
summarizing various concerns and problems, progress that had
been made, and a list of action items for the Council to consider
to enhance its interdisciplinary role and broaden its umbrella to
include more environmental science representation in both the sci-
entific and policy-making work of ICES (ICES, 1992). Some of these
proposed action items, partly at the national level and partly within
ICES, included fisheries and environmental ministries in member
countries sharing the national financial contribution te ICES and
each having an appointed Delegate, greater representation on
subject/arca committees from non-fisheries institutions, and
greater promotion of interdisciplinary national research and ICES
activities. The paper also proposed that the Council give serious
consideration to making the composition and membership of the
Advisory Committee on Marine Pollution (ACMP) similar to that
of ACEM (i.e. national representation) so that individual member
countries, as for ACEM, would be more prone to claim ownership
of advice emanating from ACMP. Considerable progress ensued
over the next year in addressing this matter. At the 1992 Statutory
Meeting, the Council adopted the suggestion to change the mem-
bership of ACMP from co-opted experts to national representation
and to change its name to the Advisory Committee on the Marine
Environment (ACME; ICES, 1993). Some countries also adopted
the proposal of having one of their two Delegates from the environ-
ment side. I feel that my initiative to enhance the interdisciplinary
role of ICES was necessary, came at an opportune time, and subse-
quently led to a major transformation in the overall functioning of
ICES and its perception by the outside world.

At the end of 1993, primarily because my 8-year leave of absence
from NMFS had expired, but also because we wanted to be closer to
our three children who were living in the USA, I concluded my work
as General Secretary and returned to the NEFSC in Woods Hole. 1
found it very difficult to leave ICES and Copenhagen. It was a
huge let-down professionally Lo relinquish the job as General
Secretary and return to the much lesser position that 1 had
vacated 8 years carlier. Returning to the USA after years abroad
resulted in culture shock which required several years of readjust-
ment. 1 have often said that the years on the Secretariat staff and
living in Copenhagen were the best of my life. My time as General
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Secretary was clearly the capstone of my career. [ take great pride
in being the only American ta ever serve in that post. ] will forever
treasure ICES because of its unique spirit of callegiality, its ability
to have transcended national political differences since its establish-
ment in 1902, and the many lasting personal friendships that were
forged. There are many reasons for the long and successful life of
ICES, but a major one has been its exclusive focus on promoting
and coordinating marine science without taking on the additional
Lask of resource management. National politics that often plague
fisheries management have successfully been circumvented with
the ICES model. It is alesson worth passing on to bedies that incorp-
orate both science and management in their portfolio.

Post-ICES experiences and projects

By 1994, 1 had been removed from assessment research for over 8
years, although I had remained somewhat abreast of new develop-
ments and techniques while serving as ICES Statistician when [
assisted the assessment working groups. Upon my return to
Woods Hole, I was again assigned to the Populations Dynamics
Branch, but did not assume specific assessment responsibilities. 1
learned that an absence of even & years from a rapidly changing tech-
nical discipline such as stock assessments made it very difficult to
catch up. Instead, to alarge extent, | was given the luxury of handling
some special projects.

One such task was assuming managerial responsibility in 1995
for seven data-rescue projects at the Atlantic Research Institute of
Marine Fisheries and Oceanography (AtlantNIRO) in Kaliningrad,
Russia. In light of my earlicr interactions and friendships in ICNAF
with some of the AtlantNIRQ scientists, coupled with my recent
international experience in ICES, this assignment seemed like a
good fit. Many of the data in question had been gathered in conjunc-
tion with cooperative US—USSR rescarch vessel bottom-trawl
surveys conducted in the Northwest Atlantic from 1967 to 1981.
The final and largest project, my favourite, was a detailed history
of the Soviet fishery in US and Canadian waters in the Northwest
Adantic during 1961-1977. The book was first written in Russian
then translated into rough English in Kaliningrad before it was
sent to me for editing, a process that lasted several years before the
book was published in 2006 (Chuksin, 2006). The book project
was particularly rewarding for me because, as a young scientist, [
had played a small role in the book’s story that chronicled the polit-
ical, economic, and scientific organization, management, and per-
formance of the world’s largest distant-water fishery. I had been
involved in some of the scientific work reported in the book (joint
US—USSR research surveys) and had also witnessed firsthand,
during research cruises in the 1970s, the vast armadas of DWF
fishing vessels operating on Georges Bank and adjacent areas. My
interactions with the author gave me a totally new perspective on
the Soviet distant-water fishery and the people involved. It was
particularly revealing to learn about both the strengths and the
weaknesses of this huge enterprise, and what eventually led to its
demise. This experience taught me the value of sticking with an
assignment even when the ultimate outcome may initially appear
unclear or uncertain.

In May 1994, shortly after I returned to Woods Hole, Ray
Beverton presented three lectures at the NEFSC, his first stop in a
tour of NMFS laboratories in the USA. Ray had intended to eventu-
ally publish the lectures, but regrettably he became ill and passed
away in July 1995 before starting work on the manuscripts.
Because the Woods Hole lectures had been videotaped and also
because Ray had been a close friend owing to our frequent
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interactions during my years in the ICES Secretariat while Ray was
editor of the “Journal”, | undertook, in my spare time, the task of
transcribing and editing the lectures for publication, The book
was eventually published in 2002 (Anderson, 2002a) and became
a valuable reference for stock assessment scientists both because of
the lecture topics and because of Ray’s popularity and the respect
for his thinking, particularly in his final years. The unique oppor-
tunity to prepare this book led eventually to my renewed contact
with Ray’s colleague Sidney Holt and to writing several papers de-
scribing their early work in Lowestoft (Beverton and Anderson,
2002; Anderson, 2011). The lesson learned is that interpersonal rela-
tionships, whether old or new, deserve maintaining because unex-
pected rewards often ensue.

My last venture into the world of stock assessments was in 1996—
1998 when I was appointed chair of the Northeast Regional Stock
Assessment Workshop (SAW) process and its Stock Assessment
Review Committee (SARC). The SAW process had been launched
in late 1985, following my departure to the ICES Secretariat, to
ensure adequate peer review of NEFSC fish stock assessments by
federal, state, university, and other external experts for submission
to the regional fishery management councils. By 1996, the process
was well developed, consisted of semi-annual SARC meetings to
evaluate assessments of scheduled stocks, and was a respected
source of assessment advice for the two regional fishery manage-
ment councils (NEFMC and MAFMC). Participants at each SARC
meeting generally included a highly-respected international
expert. In addition to chairing these meetings, my responsibility
consisted of serving as NEFSC liaison to the NEFMC and
MAFMC and making formal presentations of the SARC advice.
Advice on some stocks was often contentious and unpopular with
the fishing industry, requiring careful explanations in easily under-
stood language. During my time as chair, industry representatives
were first invited to participate in SARC meetings and to input
their personal observations to the scientific discussions. The
lessons learned are that fishers have valuable information that can
be used in evaluating stock status and that their participation can
lead to greater acceptance of assessment results by the industry
and enhanced communication and mutual respect.

In 1996, I was appointed by ICES to serve as convenor of a scien-
tific symposium to help commemorate the centenary (2002) of the
organization. Assisted by a steering committee, planning took place
over a multiyear period, with the symposium being held in August
2000 in Helsinki. The symposium proceedings were published in
2002 {Anderson, 2002b). The symposium was unique and import-
ant historically because it summarized the full breadth of scientific
achievermnent under the ICES umbrella during the organization’s
first century. The proceedings and two major histories by Went
(1972) and Rozwadowski (2002) together form a comprehensive
historical account of the first 100 years in the life of ICES. As an
admirer of history in general and a firm believer in the value of
history in guiding future endeavours in all facets of human enter-
prise, | consider it important for young fisheries scientists, in particu-
lar, to be fully aware of the accomplishments of their predecessors.
Therefore, T was very appreciative that ICES invited me to convene
the symposium. In the process, | learned many new things about
ICES and the scientific achievements of early researchers.

In December 1998, I transferred from the NEFSC to NOAA/
NMFS headquarters in Silver Spring, MD, to assume a newly
created position as liaison from NMFS to the National Sea Grant
Office (NSGO) located in NOAA’s Office of Oceanic and
Atmospheric Research (OAR). In this capacity (until my retirement
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in 2004), I served as Program Director for Fisheries responsible for
promoting fisheries research within the Sea Grant network, improv-
ing collaboration between Sea Grant and NMFS, and managing
several competitive research and fellowship programmes. Like
other senior staff in the NSGO, I also served as programme officer
for several state Sea Grant programmes. This 6-year appointment
was one of the more enjoyable of my career in that it afforded me
the opportunity for extensive interactions with university adminis-
trators, scientists, and students and gave me immense satisfaction in
being able to facilitate some much-needed collaboration between
NMES and Sea Grant. I had not been aware of the lack of general col-
legiality between the two entities nor of the outright hostility in
some areas, particularly regarding fisheries extension work, a spe-
cialty of the state Sea Grant programmes, where agents residing
mainly in the communities they serve provide science-based tech-
nical information to address local problems. My efforts helped
improve the lack of collaboration between NMFS and Sea Grant
and taught me that difficulties such as those that I encountered
are often due to a lack of understanding and communication and
can be repaired through better personal contact and cooperation.

One example where cooperation resulted in something mutually
beneficial was the NMFS/Sea Grant Joint Graduate Fellowship
Programs in Population Dynamics and Marine Resource
Economics that were begun in 1999. T helped launch and adminis-
trate this initiative that was intended to (i) encourage qualified
applicants to pursue careers in either population dynamics and
stock assessment methodology or in marine resource economics,
(ii) increase available expertise related to these fields, (iii) foster
closer relationships between academic scientists and NMFS, and
(iv) provide real-world experience to graduate students and acceler-
ate their career development. Two fellowships with 3 years of
funding in population dynamics and 2 years of funding in econom-
ics were awarded each year to PhD students. Fellows were required to
work summers at a NMFS facility and also collaborate closely with
a NMFS mentor. This initiative proved to be very successful and
has resulted in many of the recipients of these fellowships now
employed by NMFS or academic institutions as successful scientists.
The lesson learned here is that a gamble with no guarantee of success
paid dividends by providing benefits both to qualified applicants
and their subsequent employers and improving collaboration
between NMFS and Sea Grant.

Another example was a programme involving graduate student
fellowships coupled with symposia co-sponsored mainly by the
American Fisheries Socicty (AFS) and Sea Grant, but also by
various other government agencies (including NMFS) and profes-
sional societies, on timely scientific topics. Each fellow, with 18
months of funding, was required to (i) organize an international
symposium (with assistance from a steering committee made up
of representatives from the co-sponsoring agencies) to be held at
an AFS annual meeting, (ii) solicit papers and manage the peer-
review process, and (iii) synthesize and edit the final draft of the pro-
ceedings for publication by AFS, I had the privilege of mentoring
three such fellows and their symposia: “Fisheries in a changing
climate” in 2001 (McGinn, 2002), “Aquatic protected areas as fish-
eries management tools” in 2003 (Shipley, 2004), and “Partnerships
for a common purpose: cooperative fisheries research and manage-
ment” in 2005 (Read and Hartley, 2006). It was a wonderful oppor-
tunity for aspiring students to take on a challenging project, work
with (and receive insight and advice from) senior scientists in
natural resources agencies, and gain valuable experience in further-
ing their careers. It was personally gratifying to work with these
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students and observe their growth in experience and confidence
during the period of their fellowships. As with the Joint Graduate
Fellowship Programs in Population Dynamics and Marine
Resource Economics, this venture taught that taking a chance
with a qualified, but unproven, young student can result in a very
successful outcome.

Concluding thoughts

Since my retirement from NMFS in 2004, T have been fortunate to
remain engaged in fisheries science through scientific reviews, con-
sulting, and editing. The latter activity, since 2008 with ICES, has
been the perfect culmination of a 45-year career, allowing me to
make effective use of accumulated knowledge, experience, and per-
sonal contacts. Serving as an editor of the “ICES Journal of Marine
Science” and of the “ICES Cooperative Research Report” series has
enabled me to keep abreast of progress in research in fisheries and
related marine science topics, remain in contact with scientists in
my field, contribute the added value of my experience to authors
and their publications, and thus continue to be of service to my pro-
fession.

In retrospect, I have been privileged to experience a career with
multiple phases: fish stock assessment scientist, staff member and
administrator of the world’s oldest intergovernmental marine
science organization, manager of various scientific projects and ac-
tivities, mentor to graduate students, and now editor. T have
authored, co-authored, or edited well over 100 scientific reports,
published papers, book chapters, and books as well as more than
100 reports and documents, mainly administrative in nature,
while serving as ICES General Secretary. The majority of these
were not primary publications, the metric commenly used to
measure success in science. Many of my scientific reports were
Woods Hole Laboratory Reference Documents or ICNAF
Research Documents which were the basis for recommendations
to fishery management bodies. I have witnessed dramatic changes
in assessment techniques that have enabled scientists to better
extract meaningful results from highly variable databases, observed
the sharp reduction in many exploited fish stocks, and noticed that
even the most advanced analyses are still unable to accurately predict
what nature controls. Although great strides have been made in co-
operative research activities between scientists and fishers, there is
still mistrust of assessment results by the fishing industry. This is
because assessment science will always be plagued by immeasurable
levels of uncertainty; even the most sophisticated tools will fail to
provide sufficiently accurate results that remain consistent from
year to year, Consequently, when assessment results for a given
stock abruptly change for the worse in a given year, it is understand-
able that those whose livelihoods are dependent on that stock will be
disconcerted and angry and will question the validity of the science.
Unfortunately, I see no easy solution to this dilemma.

With respect to ICES, dramatic changes have occurred in the past
20 years since my departure from the Secretariat. The number of
member countries increased from 18 to 20, the 12 subject /area com-
mittees during my time have been replaced by four scientific steering
groups under a Science Committee, an Advisory Committee
(ACOM) now replaces the old ACFM and ACMP/ACME, the
annual scientific meeting (the Annual Science Conference) now
attracts 600—700 participants instead of half that many, the “ICES
Journal of Marine Science” has grown in size and stature with an
Editor-in-Chief and 47 editors instead of an Editor-in-Chief and
two assistant editors, and the Secretariat staff now numbers 56 com-
pared with 38 in 1993, These are only some of the physical changes;
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programmatic improvements have also been implemented. Based
now on the perspective of an observer, I have to conclude that
growth in ICES has been positive, reflecting necessary changes to
keep abreast of new requirements and challenges in acquiring a
more integrated understanding of marine ecosystems needed to ac-
commodate growing demands for the comprehensive management
of all aspects of the marine environment.

With the benefit of my experiences in science and administration
and the lessons learned therein, 1 feel qualified to offer advice to
young scientists contemplating potential paths to pursue in their
careers. First of all, begin with a solid, broad-based education
coupled with a determination to succeed. Do not let difficulties or
distractions deter you from pursuing your dreams or reaching
your goals. Consider new opportunities for work or scientific colla-
borations carefully before making final commitments. Remain
abreast of the literature and new developments in your field. Set
and maintain high standards for performance and: ethics.
Continually challenge yourself to improve. Exercise common
sense, trust your intuition, and cultivate personal relationships.
When unique opportunities are presented, take them because they
may turn out Lo be life-changing and career-making experiences.
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