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The Lisison Committes of ICES, general soncern expressed sboubt the

Worth Sez herring fisheriss at the | in Msy 1‘5‘4689 invited the Pelagic Fish
Northern) Commitize of ICES +o sst Group to describe the pre@ent stats
of the North Ssa herring stocks smd ures for the improvement of the
fisheries. At its wmeesting in October negen, the Pelagic Fish [Nerthern)
Committes of ICES appointed such & Worklng h Mr. J. J. Zijleira (Néuaprlandq)
as Chairmen, Member States nominated tha sclentistes~
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The Group met betwsen &th ane L ICES Hesdgusrters,
Charicttenlmmd Slot, Charlottenlund. It regret that Dr. Popisl was
unable to attend the meeting.
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Jugtification £ ol is offered by the results of tegging
experiments, which indi conmections between the herring stocks, fished in zll
central and n@rther@‘ﬂ@: 3 , including the Skagerrak {gee also Coop.Res.

Rep., Ser.B, Ammex II,

Io a former Lisison Committee Report, presented to NEAFC im 1965, attention

WAS dxawm,tﬁ the Dhgpe 33 vield curve in herring, which differs in some respecis
] such as plaice and cod. Heevy fishing on

of the total calch, wheresas in
herriag meawy expl ; ecllne in the tobal catch. It must
be noted tha- the Hohal catch, I the hcr% ng fA: eries with imcreasing effort
will remain steady only if recruitment iz not affected by heavy exploitation of
the stock.
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As pointed owd im the formsr Report, the differemce in the shape of the
vielﬁ curve is mainly osused by the Zact that thoss demersal species increass in
eight by 20-30 times during the exploited adult state, the herring only by 2 to
3 %mmeso :
Factors other than toital yield also play an important role in the ecanomy of

the fisheries, e.z. profitsbil the individusl fishing vessel in terms of
catech per effort, stability of the land:ngs from year to year and optimum size
range of the fish can be alfectsd by heavy exploibstion.
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1), the mater

considered to be less Sorye There was for instance doubt concerning the
all@@ati@n of the Land o different arsas for some counitries. With some
‘ tics weres found tno be poor in the northern arsas
refer to the main fisheri=sg.

Similaxr objar**%ﬁi
Sampling was most often 4
times to the catch of £ guw¢j“u of
snd sampling intens! gtood in 3
the areas.

samplines, agsin with some exceptions.
to the actual cabches, referring some-
@imwr im@@rtarce o o ressarch-vezsel catches,
n to the magnitude of the lamdings from
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IIT. The Development of the Herring Fisheries in the North Sea

The developmemt of ﬁM% herring fisheries in the Worth Sea uwp to 1963 has been
deseribed in a previous % bo the Liaison Committes {Coop.Res.Rep., Ser.B, 1965)0
Since then thers have heen fu&ﬁhez maior changes in the fisheries. There has thus
been & Turther decline in the drift-net fisheries in all areas particvlarly in the

2 fis
central and southern North Sea, whers drift-net fiching is now on 2 very small

scalse.

The trawl fisheries changsed in their nature. The large German trawlers
which in the 1650's forme > part of the trawling effort have almost completely
-withdrawn from the ¥ w “isheries, but the number of trawlers from
other countries most gd. No direct information on the size of the
trawl flsets opersat ; e to the Working Group. In the trawling fleet
there has been z gon cral changs from bottoem trawling to pelagic or semi-pelagic
peir- and single-bozt Trawling. the ind r@aa01¢@n of sonar leading tc greater
fighing efficiency =od new fishing ta :

° P’

The nost striking changs in the fisheries, however, has been the
indroduction of pur 2 Worth Ses herring. This wag started by the
Norwegian fleet 1ﬂ * ‘“Qé” in the north-ezstern North Sea and Skagerrak.
The Norwegisn fleet range of the purse-~seine fishery t¢ the Shetland
agrea in the summer of l&cb @mu havb since beenm joined in these areas by purse-

geine vessels of other




a) The lendines

Table 1 ghows the Jandings from the Horth Ses znd Skagerrek by statistiesl
areas in the yvears 1247-1962, The recorded landings of juvenile herring from the
central North Sea (ald& IVt ) heve been separstely accounted for. It should be noted,
kowever, that the landings of "adult® herving, especizlly for the north-esstern
Horth Ses and Skegerrak, comprize @ proporiion of juvenile herring, and it was
reported that the aﬂ@m@h of juvenile herring landed in the “adult® herring fisheries
increzsed in recant years.

s f

Tables 2 1o 6 show the landings in counbries from different statistical
areas from the Norith Sse and Skegerrak in the years 1960-1968 (see Figure 1).

The main features in the landings statistics were:=

herring from the Horth Sez, Skagerrak and
el @3@Lﬂd 775,000 tons in the posb-war period

1o The total zedch of adult
English ﬂhﬁ@u@1 Fivotust

iTﬂ

up to 1963. Them followed o sharp increase tc a peak of 1,400,000 toms in
1965, followad by an eqmally sharp decreass to about 700,000 tons in 1968

;¢
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R
anal figure).

zadings from the southern Norbh See and the
+ VIId, 2) mentioned in the pWQVE@uS Report

5 les
Engllsh @hw 91 areas IVe
£%) c@nﬁlnue@ after 1963,

{Coop.Res.Rep., Ser.B, 19

3, In the centrel North Ses (aves IVb) the landings fluctusited around
200,000 toms wp to 1964, but tended tc deeline after that ysar.

4, In the northewn Worth Sea (aves ITa) landings fluctuated around

200,000 tong wndil 1954 and arcund 350,000 toms in the period 1955 to
1962, After 1362 the lendings increased sharply to a pesk of 930,000
tons im 1965, then fell o 400,000 tons in 1358 (provisicpal flgure>e

In the northewestern Torth Ses (Table 2) = large catch (over 250,000
tons) was mede in the years 1965 and 19566, due entirely to the entry of
the FNorweglan purse-sszine {lest. resent vesrs (1967, 1968) the

landings from the ares decrssszed sherply again.

P

3} the landings roge from 2

In the north-sastern Neorih & th
level of 300,000 tons in vhe vears 1980-196% to arcund 600,000 tons in
¥ the Horvegisn purawcselme fleet.

i )

1964-1965, again due to the efford of gi
Since 1965 the lendivgs declined sgein and possidbly reburned in 1968
to the former lewel of 300,000 tons.

-

In the Skagerrak {(aves IIT2) trends in the tobtal landings were less:
gharply defined than in the other sreas, although since 1963 the Landlngr
have been at zn sverage level of sbout 250,000 tons, shout tvice the
average level of the preceding yesrs.

S
9

hout the 1566-1967 lazndimgs, which were
from other sreas.

Some doubt hag been 2% r@ss-ﬁ a
thought to be pax@ly ferived fz

6. The recorded landings of juvenile herring (Tables 1 and 5} from the
central Worth Ses (Bloden aves } have been rather sitable since 1955 at
an averege level of sbout 100,000 ftoms.

v

b} Cateh-per-unit-effort

Estimates of the cztch-per-umit-effort might be used %o indicate stock
abundsnce.

In Teble ? tbw s per mit of effort of those fisheries are given
for which data v 2 in the period observed and in which no radical
changes in gﬁgr and fishing technigue cccurred during this pericd. The series
covers the years 19%©m1 67 (1@‘8) and, where possible, the average catch per
wmit of effort in the period 19§5uWQ“Q hags been ineluded. :

The choice of figheries, from which the dabta could be derived, is rather

limited, including often those fisheries, which in recent years have yielded only
a small proporticn of the tobal czich.
b

I the sountherw b oth the drift-net - =nd %rawl - catch per
effert showsd in gememal %.i%l&&ﬂg trend, certainly vhen compared with the
estimate for 19%55<19%5%,
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In the central Forth Ses the 1955;1959 avemge estimate for the catch-per-tmit-
of-effort was higher thsn any estimate in the years 1960-1967, Tor both drift-net
and trawl, with the @x@@tl@m of the drift-net @ﬁﬁm‘t@ for 1963. Since 1960, no
definite trend is apperent in the twe estimstes. _

In the north-sesbern Forth Sea, where the two sets of dals are by no means
derived frem at present impertant fisheries in the srea, the trawl estimate shows a
@&fmte ﬁe@hm m the @&%@hmwmmtm@faeﬂ@rto The drift-net estimate varies

L armlh] R decline since 1%50

Ia the north-westers Horth Sez the é¢rift-met amd trswl esitimstes also show
different festures. The drift-met estimaztes chow no cbvicus trend, but the trawl
catch-per-unit-of-effort tepds o decline at least since 1984. Compared with the
average far 1955-1959 the traw]l estimstes were on z lower level, the drift-net
estimates on sbout the same level as in the years 1960-1967.

Vith the exception of the southern FHorth Sea, where abundance is indicated
to have declined =zimce 1960, it is diffdcult to decide from the catch-per-unit-of-
effort informaticn, how and if the abumdswmce level of the Horth Sea herring changed
since 1960 or 1995, the trawl data indicating a generally decliming level, the

drifi-net data 2 much more stable situation.

" e) Effort

Direct estimates of eff@rt, e.g. number and type of vessels in operation,
time of fishing etc. were lacking for most countries. The information available
“indicated an incremse in the pmsemseme operations in the years 1963-1966, but a

decrease in the trawling sctivities of some countries in the years 1966-1968.

Indirect estimates have been obizined by dividing the total lamiings from an
arez by the catches-per-unit-of-effort of some of the fisheries in m«t area. This
technique can be expected to prodmce fairly relisble results in cases where the
catches-per-unit-of-effort have been derived to the major fisheries in the area.
Egtimates of effort, obtained by this method, are chown in Table 8 and indicate
thats-

l. in the southern FNorth Ses and English Chearmel the effort tended
to decline sinee 1960, which means = continustion of 2 decline
which started around 1955. (Coop.Res.Rep., Ser.B, 1965).

2, in the ceniral Forth Sea the effort fluctusied up to 1965, but
thereafter tended to decline to approximately half its former
level.

3. in the nerth-western North Sea both effort indices show a sharp
increase by sbout 3-4 times in the years 1965-1966, deereasing
again in 1967,

4, in the north-cestern Worth Sea and Skagerrsk the estimates of
the catch per wnit effort available were not derived from the
major fisheries (pair trawl, purse-seine), so that the effort
estimates are not very reliable.

Taking, bowever, the more sztable catch-per-unit-of-effort of
the drift-net fisheries, a stromng increase, in the oxder of 3-4
times, in the effort is indicated since the early 60's. After
1962 the effort seems to have fluctuated without = definite
trend.

5. taking the Worth Sez as az whole, it seems reascnsbly certain
that between 1963 and 1965 the effort rose. sharply in the
northern areas. After 1965 ‘ﬁ,‘% iz impossible to define exactly
how the effort developed, but Bome decrease might have taken
place,

d) Total catches in number

& first attempt was made to convert the total catches of Horth Sea herring
into numbers of fish by age groups, by using, where available, estimstes of the
mean weight of ¥He fish caught and the age distribution of the fish. This method
was applied to the differemt areas, mentioned in Tables 2 to 6. In the time
available and with the material at hand only annual estimates of mean weight and
age composition could be obtained, whereas o prcper anglysis ghould be dome on s
monthly basis.
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In the case of the southern, central and north-western North Sea fairly extemsive
geries of data by years and sometimes months were available. The series for the
sjuvenile fishery in the central Horth Sea (Bleden) of the mean weights and age
compositions of the herring in the catches was most extensive,. Tnfertunately, the
information from the north-eastern FHorth Sea and Skagerrzk was not very satlsfact@rys
as mentioned in Sectiom ITI. Material. It seems likely that in these areass the
numbers of fish caught are tee low end the catches from younger age groups are under-
estimated, especially in the later years.

Table 9 gives the numbers of immature herving caught each yesar in each area and
also the catch of adult herring. It is seen that in the Skagerrek aree there hev beam
2 sharp inecrease after 1964 in the numbers of immsture herring talrem; the total calch
of all ages rose by over 3 times, while the catch of immastures has risem by up to
5 times. There is some doubt, however, as to the size of the ecatch from the Skagerrak
in 1967, which was probably lower than shown by the statistics. In the norith-wmstern
area too, the catches of immmiture herring have risen by 3-4 times, snd the adult catch
by ebout 2-3 times. The year-clesses entering the 1965, 1966 and 1967 fisheries are
indicated from other datz available fto be not above average compared with earlier
yesr-classes (see Section IV.e). The increased catch of these fish must be a reflection
of increased effort.

In the nortb-western area there hes been an overzll smell increase in total
catch in numbers. In contrast, in the central and southern areas, thers have been
declines in the numbers caught of the order of up to 2 times in the former and 10
times in the latter.

IV, The Herring Stocks

a) Age composition

inary analysis described in Section III.d, converting the caiches
in weight into catches in numbers by age groups, age compositioms by areas were
obtained. Table § shows the herring caught in different regiomns, divided intc three
groupss immature herring (1-2 yearz old), young adult herring (3-4 years old), amd
older adult herring (over 4 years old). Due to uncertainties about the age composition
and weight of the fish in the two important areas - north-eastern NHorth Sea and
Skagerrak - the figures in Table 9 for these areas are not very reliable. The main
feature in Table 9 are:-

1} an increase in the catch in numbers in the total Noxrth Sea since

1963

2) a decline in the numbers of herring caught in the southern Forth
Sea since 1960, but a recent increase in the proportion of older
herring:;

3) a decrease in the numbers of herring caught in the central Noxrth
Sea, and a decline in the proportion of older fish;

4) a sharp rise in the numbers of herring caught in the north-western
North Sea in the years 1965-1966, followed by a decline in 1967,
which affected the older adults more than the younger age groups;

5} after an initial rise in the number of adult herring caught in
the north-eastern North Sea and Skagerrak in the years up to
1965, a decline set in, which reduced the caiches of older
herring more than the younger age groups;

6) an increase in the catches of immature herring in both the north-
eastern North Sea and the Skagerrak.

The preliminsry nature of this information must be stressed and a further
anslysis of the material is thought necessary.

b) Mortality rates

Table 10 gives the mean everage mortality rates cver four-year periods for the
north-western, centrel and southern FNorth Sea. The values for the north-western
Horth Sea are calculated from the abundance indices of the Scottish drift-net fishery
in Avgust-September; for the central Horth Sea from the sbundance indices of the
British drift-net fishery on the spawning grounds along the English north-east coast
end of the Duitch trawl fishery on spawming herring in the Dogger area. Those from
the scuthern North Sea are derived from the English drift-net fishery in the southern
Bight.
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For the north-western Forth Sea the enly mortality dats sveilable show a
sherp increase after 1955, but a constani, lowsr level thersafter up to 1967. In the
central FNorth See the mortality level would seem to have increased in each four-year
period comsidered, but with @ sharp incrssse after 1960. In the southern North Sea
mortality has been high throughout the period comsidered, btut increased considerably
from 1955 to 19%%, and decreased to a level of the peried 1%951-1955 in the last four
years considered. :

The cabches by age growg in number (Teble 9, Toital Horth Sea) have been
uzed to caleulste mortality estimates per vear-class for the total Forth Ses. The
values of Z are given in Table 11, vhere it can be seen that there has beem a sgteady
incresse in total mortality on successive year-classes. The values of Z derived by
this tecihmigue, as they are in total number amd not in catch per effort, temd 4@ be
lower in value than those obtained by the other methed. The imcrease in teobtal
mortality would suggest that there has been am increase in effort in the Forth Sea
by over two times since 1960,

¢) Amdapse as estimated from tagging

Since 1964 seversl Norwegian tazgging experiments have been mede in the
Skagerrak and the northern North Sea. These experiments, varried out with inbermsl
steel tags, have given 2 high nurber of returns 4o be dealt with. Theough the
experiments only pertly fulfilled the reguirements for making a gquantitative
assepement, they allow to make rough estimates of the abundance of the herring stock
in this part of the Horth Sea in the winters of 1966 and 1967,

In the winter of 1968 the herring stock in the Skagerrak snd the north-
eastern Horth Ses was estimated to be sbout 2,55 million %oms which correspond to
15.8 = 10” millions of herring (Dragesund and Faraldsvik, 1968). One year later,
in winter 1967, the herring siock in the northern FNerth Sez was calculated to be
1,05 million tons or 8.3 x 107 millions of herring (Haraldsvik, perscnal commica'tion)o
Thess figures give a decline in ztock abundanes from winter 1966 to winter 1967 of
sbout 60%, which correspond to a total instantsmsous wortality rate of Z = G.9. The
stock size figures above are, however, estimabod from different tapzing experiments
and are not dirvectly comparable dus to probable recruitment differences during the
two tegging periods.

It ghonld thersfors be stressed that the figures of stock abundance and
mortality rate based on tagging experiments are rough estimstes and are included in
this report only to indicate that a drastic reduction in stock sbundance has taken
place in the northern North Sea between winber 1966 and winter 1967.

d) ILarval sbundance

Abwmndanecs of young lsrvae of less than 10 mm hes been considered as a
measure of the size of the spawning stock.

Table 12 compiles data from the literature and wnpublished resulis of the
Internstional Lerval Surveys. The figures for the Downs stock refer to average
larval abundance in December zand January in the easberp English Chamnel and the
Southsrm Bight. Data for the central North Sea cams from the western slope &f the
Degger Benk only, they do not include some of the major spawning grownds of the
area. The figuves on the northern Forth Sez cover most of the north-westemrm North
Sem wp to the Shetland aves (Saville, 1968). Atbtempts to losate larvae in other
arcas (north-sastern North Sea), which were made in recent years, failed, except
in the sastern Kettegat.

The following might be concluded from the figures.
Larval abundence of the Downs stock went down to very low figures.

The figures given for the ceniral Horth Sea indicate very low production
during the past three seasons. These figures, however, do not include spawning
off Whitby and on the NoZth-East Bank.

Taking the northern North Sea 23 a whole, larval production had been
more or less the seme from 1951-1965. During the last three ssasoms, however,
larval productien was poor in the northern Worth Ssa too, the decrease being more
proncunced in the Buchan ares than in the Shetlend-Urkney area, where during the
last decade spawning was always more intense than on the Buchan grownds.




The lasval ebundance in the Horth Sea has cobviously decreased during recemt
years pointing to 2 decresse in spawning potemtial. It hes been pointed out in
earlier reports thet s reductior of spevning potential to a certain level will lead
%o o noticeable decline .of recruitment. It iz, however, am open gquestion whether
at present the spawning potenmtial haz already reached such a low level.

e) Recruitment

Estimates of recruitment to the Horth Ses herring stocks were available
from three different socurcess~

1, from the adult fisheries in the northern, ¢central and
southern Horth Sea, calcmlizbed as shupdance at F 3 3
of age, _ '

2. froxm the Blsden fizhery sw Immature herring at an
age of two yesrs. cld,

¥4

frow the Intermaticnal Toung Herrinmg Surveys, in March
at an age of 1} years cld.

SN

In Figure 2 recruitment to the adult stocks is shown., In the northern
and central North Sea a fair degree of similarity exisits in the recruitment
estimates by year-classes, showing ne cbvicus trend in the peried 1951-1964 (1965).
Three relative strong year-classes recruited in the recent ten years, e.g. 1956,

"1960 and 1963, In the scuthern North Sea recruiiment declined in the period
1948-1964, with only year-class 1958 as outatarding.

In Figure 3 a comparison is made between the adult recruitment estimstes
aversged for the northern and central North Ses (B), with the estimates from the
immature herring in the Internstional Young Herrimg Surveys (A) and the Bleden
fishery (C). ”:E‘m three indeperdent estimstes of recruiiment agree reasonably
well, with the excepbion of the most recent ysar-classes (1962-1964) in the Bleden
fishery, None of the three estimates rhows zn cbvious tremd. The slight
tendency for recrmitment to decline in the later vesrs could easily be explained.
in terms of the high natursl varisbility of recruitment in %ne Horth Sea herring.

V. Diszcussion

The insdeguscies of the matezlalﬁ mauniv in the =t presemnt major fishing
areas in the North Sez, make an evaluation of the sitvation in the herring
fisheries rather difficult. The fact that the chenges in fisheries and stocks
are of recent date, leaving only few years to follow the s;tuatlen, accentuates
the difficulties.

The increase in the landings of North See herring in the years 1963-1965
aes almost certainly been the result of & sharp increase in the effort in the
northern Forth Sez. This follows not only from the indirect elfort calcilstions
(Section IIT,c) but also from the fact that the landings rose in a period of
rather steady recruitment. Whether the declime im the landings since 1965 is
partly or completely the resultof a decrease in the effort iz net at all certain,
altheugh some decremse in the effort seems likely.

There are some indications of a reduction of the adult stock and s
high rate of exploitation following the rise in effort.

Thus the proportion of adult herring inm the landings declined im the
most recent years and the fishery tended to turm to immsture and probably pre-
recruit herring.

The mortality rates estimated in central North Sea fisheries increased
considerably simce 1960, and also in the total Horth Sea, as appeared from
catch curves. The relatively low mortality rate in the Scottish data for the
north-western North Sea, however, does not indicate 2 higher rate of exploitation.

On the other hand, tagging experiment in the nerthern FHorth Ses in
1866-1967 indicated a strong reduction of the abunaam@e of the adult herring and a
high mertality zate (60% per year).

1
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Larval abumdences in the FNorth Ses tended o decline, especially since 1965
{northern and central North S@a,}g suggesting & reduction in the adult stocks.

A rveduced atundance of the herring is not clesrly mdmated by the ﬁata @n
catches per unit of effort, which give rather contradictory evidence. It seems
questionsble, however, whether catch-effort date in a herring fishery give much
information on abumdance under the preszent fishing techniques and tactics, including
shifts to other fishing aress and %o other species, when catches fall belew a -
certaln minimmm. The fact thet some fishing fleets have been reported to have left
the Worth Sea im recent yesrs for reesoms of rentehility of the fishing opemﬁ@ns

ertainly indicate s lower abundernce of the herring

The velatively high numbers of older herring caught since 1964, according
to the smalyses of the caich in numbers of FNorth Sea herring, do not agree very
well with = comcept of s high rate of expleoitation. It must be kept in mind,
however, that these high numbers were found by weing poor informstion on age
compoeition in the north-eastern North Ses, where most of the older fish were
caught according to the analysis.

Recruitment was indicated to be fairly steady up to 1964, but it should be
realised that o vossible 2ffect of stock rm@m@m on recrultment can only appear
in the year-classes origineting after 1964. It is thue too early to say that
recruitment was not zffected by a reduction of the siocks.

Tnder these conditions and with the material available, the Working Group
hes drawn the following Conmclusions. :

VIi. Conclusions

In the former report of the Horth Sea Working Group it was shown that in
the period 1950-13562 the +total North Sea catch was remarksbly stable for = long
period &% a2 level fluctuating arcund 200.000 tons, including immature fisheries, in
spite, probably, of & graduwal increase in oversll effort.

After 1962 a steep rise in the effort ook place and resulted for the first
years in am increase in the toltel landings of wpy %o & level of 1.5 million toms of
Forth Sea herring., During the last three ysara {1966-1968) the total catsch has
been falling off down to the previcus level of steady yield. This was probably
accompanied by fome decrease in effort for reossons of rentability of the fishing
operations,

The recent high effort resulted in z reduction of the mature stock.
With the inersese of fishing intensity the prepertion of immature herring in the
catehes increased. The catchss are composed of fish of lower age, length and
weight than before,

From those events the Working Group cemcluded that under the present
environmental comditions the steady yield of the population of North See herring
will be about 850,000 tons of adult and juvenile herring. A maintenance of
effort at the high level experienced im recent ysars will not lead to a sustained
higher yield, but will have some unfavourable conseguences:—

a) low catch per unit effort:;

b) =a young population, in which the fishery is based onm
very few year-clesses, giving wide ammuel fluectuations
in the totel catch;

¢) a relatively low number of large-gized herring for human
consumption.

In zddition, the low abundance of mature herring under
beavy exploitation will result in low ege production and
possibly in lower recruitment.
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In the light of these considsralticas the Working Group

thet steps be fakem %o stabilise the effert st a lower
1@*@’@1 than exerted during recent years, in oxder %o increese
rage ege in the siock.

aight be achisved by the Introduction of an ovezsll gusts for Horth Sea
p fivheries. In view of the complexity of the herring popistion and the

To allovw & recovery of the stock. the guots has to be well below

850,000 toms but might be adjusted in laler years sccording to the development of
the rescurce.

How far, in addition, speciflic regulatory messures on the immsiure herring
fisheriez are advisable haz to await relisble figures on the effect of such ﬁ@k@me@
on the yield and adult stock. The internationsl tegring schame for juvenile herring
to be carried oult under the suspices of ICES im 1969-1970, iz simed at providing
the necessary information om this questiom. In the meantime the only advice would
be b0 introduce an oversll guoiw, resiriciing both juvenile amd sdult fisheries.
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Figure 1.

Map of the North Sea
with the boundaries of
the areas used in the
Report.
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