




















Comparison of three readers by method

Figure 4.5 shows age-length regressions of the three readers' age interpretations by method. The regression lines
among readers are closer to each other for the RLBA.method, suggesting a slightly better agreement between the
readers. Using the RLBA·method there was complete agreement in age interpretation among readers for all fish
less than 30 em.

Comparison of all three methods for each reader

Figure 4.6 illustrates the level of internal consistency for each reader when reading the same otoliths using three
different methods. From the regression lines it can be seen, as an exarople, that Norway would age a 80 cm fish to
13-14 years, Iceland 13-15 years and Canada 11-13 years dependent on method used.

Comparison of the three readers each using their most familiar method

Figure 4.7 compares the age-length regressions for each reader using his or her most familiar method. There is a
relatively good agreement for fish less than 30 cm. Canada's readings result in a slightly higher growth rate of
Greenland halibut for the saroples used compared to Norway and Iceland.

4.2 Other comparisons

In order to facilitate discussion and comparisons among all readers participating at the workshop, several reading
exercises were conducted. Due to the time constraints of the workshop and the relatively large number of
participants, the sample sizes for comparative readings were necessarily kept small and therefore any statistical
comparisons were not considered useful and were not done. The participants' experience in otolith age reading of
Greenland halibut ranged from no experience to a maximum of about 6 years.

Exercise 1. Age reading of juvenile (8-23 em) fish vs. age validation

The results from this exercise are shown in Table 4.2. The main objective was to discuss and then define the first
annulus taking into account the saropling date and the growth at the edge of the otolith. The readers used the
reading method most familiar to them prior to the workshop. Information on fish length and saropling date were
provided to make it possible for the reader to include independent information about growth in the age
determination (see Section 2). When all otoliths had been read once, the readers discussed each otolith
collectively by viewing it on a video monitor. In many cases readers changed their previous age interpretation as
a result of the discussion with others. The readers disagreed in only a few of the otoliths.

Exercise 2. Age reading of jnvenile (11·25 em) fish using baked otoliths

Otoliths from ten juvenile fish were baked in an oven at approximately 190°C for 2.5 hours to investigate
whether this preparation technique increased the precision aroong the readers. Although the differences were
small, no clear improvement could be seen when compared to the exercise conducted above. The results are
shown in table 4.3.

Exercise 3. Age reading of adult (45·76 em) fish using baked otoliths

Otoliths from fifteen adult fish were baked and read knowing the respective fish lengths in advance (Table 4.4).
This sarople was used for investigating the precision among readers when reading baked otoliths from older fish.
It was then used as basis for discussion with respect to the growth at the edge. Differences in age determination
between readings of the same fish varied from 0 to 5 years aroong readers, however, a maximum of +/- 2 years
was more the case among the most experienced readers.

Exercise 4. Comparing nntreated and baked otoliths from adult (44·74 em) fish

The purpose of the last exercise was to compare the age readings of the same adult fish before and after baking
the otoliths. Only information about saropling date was given in advance. The results which are given in Table
4.5 show that the modes of the two age readings were fairly similar. Although no clear improvement could be
seen, the range of ages assigned to each otolith by the readers was reduced after the otoliths had being baked,
except for the oldest three fish.
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It was concluded by the workshop that different interpretations of the otolith edge may cause systematic bias due
to different practices in utilizing information with respect to date of capture.

5 PROTOCOL FOR AGE DETERMINATION OF GREENLAND HALIBUT OTOLITHS

The various techniques used currently by the different laboratories represented at the workshop were reviewed and
are summarized for presentation in Tables 5.1-5.3. Examples of Greenland halibut otoliths are shown as illustrations
in Figure 5.1.

5.1 Standardized terminology

The workshop agreed that the following terminology be used for consistency among Greenland halibut otolith age
readers:

Based on recent international work (Secor ef al. 1995, Anon. 1996b) that has taken place in order to standardize,
as much as possible, the terminology used during otolith interpretation, it is recommended. that the following
definitions be used when making reference to Greenland halibut otoliths and interpretation of their ages:

• Accuracy: The closeness of a measured or computed value (e.g. age) to its true value. Accuracy can be
proven or estimated: estimates of accuracy are less valuable, but in some cases only an estimate is possible.

• Age estimation, age determination: These terms are preferred when discussing the process of assigning ages
to fish. The term aging should not be used as it refers to time-related processes and the alteration of an
organism's composition. structure, and function over time.

• Age-group: The group of fish that has a given age (e.g., the 5-year-old age-group). The term is not
synonymous with year-class.

• Annulus (pI. annuli): (Winter zone) A translucent growth zone that forms once a year representing a time of
slower growth. For Greenland halibut populations the annulus is generally formed during the fall and winter
months.

• Annual growth zone: A growth zone that consists of one opaque zone (summer zone) and one annulus
(winter zone).

• Bias: A lack of precision that is not normally distributed around the mean; it is skewed to one side or the
other. For age reading it may apply to one reader's interpretations which are predominantly more or less than
those of another for all ages; or it may only apply to a portion of the age range.

• Birth date: Based on the internationally accepted standard all Greenland halibut are assumed to have a birth
date of January 1.

• Check: Translucent zone that forms within the opaque (summer) zone representing a slowing of growth. Such
a zone is not usually as prominent as annuli and should not be included in the age estimate.

• Cohort: A group of fish that were born during the same year (Jan. I - Dec. 31).

• Edge (marginal) growth: The amount and type of growth (opaque or translucent) on an otolith's margin or
edge. The amount and type of growth on the edge must be related to the time of year the fish was caught and
the internationally accepted and standard January 1st birthday. New opaque growth forming on the margin of
the otolith is often referred to as plus growth or incremental growth.

• Nucleus: The central area of the otolith formed during the larval stage.

• Opaque zone: (Summer zone) A growth zone that restricts the passage of light. In untreated otoliths under
transmitted light, the opaque zone appears dark. Under reflected light it appears bright.
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• Precision: A process that measures the closeness of repeated independent age estimates. Precision relates to
reproducibility and is not a measure of accuracy. The degree of agreement among readers is a measure of the
precision of the determinations and not the accuracy of the technique.

• Reflected light: Light that shines onto the surface of an otolith from above, or from the side if the surface is
not shadowed.

• Sagitta (pl. sagittae): The largest of three otolith pairs found in Greenland halibut. It is usually compressed
laterally and is elliptical in shape. The sagitta is the otolith used most frequently in otolith studies.

• Summer zone: Opaque growth that is normally deposited during the spring and summer seasons when fish
are growing relatively quickly.

• Transition zone: A region of change in an otolith growth pattern between two similar or dissimilar regions. It
is recognized as a region of significant change in the form (e.g., width or clarity) of the annual growth zones.
A transition zone is often defined as the region of change from juvenile to mature growth. The juvenile annual
growth zones are relatively larger than those of later adult zones. For some fishes this transition zone has been
validated as coinciding with the onset of first maturity. In some instances otoliths may also show a change in
width and clarity of the annual growth zones which may be related to habitat changes (e.g., movement to
deeper waters).

• Translucent zone: (Hyaline zone, annulus, check) A growth zone that allows a better passage of light. The
definition of the term hyaline has often been misunderstood and is not recommended for use. In untreated
otoliths under transmitted light, the translucent zone appears bright. Under reflected light it appears dark.

• Transmitted light: Light that is passed through the otolith from below (e.g., sections); for broken otoliths is
also from the side if the surface is shadowed.

• Validation: The process of estimating the accuracy of an age estimation method, etc.

• Winter zone: Translucent growth (annulus; not check) that is normally deposited during the fall and winter
seasons when fish are growing relatively slowly.

• Year-class: The cohort offish that were born in a given year (Jan. I - Dec. 31) (e.g., the 1990 year-class).

• Zone: Region of similar structure or optical density (opaque or translucent). Synonymous with ring, band,
and mark. The term zone is preferred.

5.2 Sampling and Storing

There were a variety of sampling methods and storing procedures presented to the workshop (see Table 5.1). It was
concluded, however, that there did not appear to be any that were considered superior enough to warrant
recommending standardization among laboratories recognizing the logistical difficulties that significant changes may
pose to some. Nevertheless, it was noted that probability of increased damage may be higher for those stored in
paper envelopes and an extra degree of caution shonld be exercised. There was also some concern that otoliths
stored in glycerin solutions may cause long term damage to the clarity of the annuli although this could not be proven
conclusively at this time. It was proposed that further investigation in this matter be undertaken.

5.3 Preparation Techniques

A number of techniques used in preparing otoliths for age reading were examined by the workshop and are
summarized in Table 5.2. After some debate it was considered that most of the techniques used were largely a matter
of personal preference and there were no apparent influences on the precision among readers of the various
techniques. Therefore, readers should continue to use the techniques with which they are most comfortable but
should experiment with small changes, for example, varying otolith immersion medium among alcohol, immersion
oil, glycerin mixtures, etc. Notwithstanding the lack of overall increased precision, many readers did feel that baking
the otoliths did increase the resolution between the translucent and opaque zones. It was proposed that this method
be the subject of further experimentation.
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5.4 Reading Procednre

A summary of current reading practices by the laboratories of the respective participants are presented in Table 5.3.

5.4.1 Reflected versus transmitted light

Most readers used reflected light although some readers used mainly transmitted light. Readers normally using
reflected light found it more difficult to become accustomed to transmitted light as they found that transmitted light
highlighted the very small check rings more succinctly, making the interpretation of the annuli more difficult. This
was even more exaggerated on otoliths that had been baked. On the other hand, the readers normally using
transmitted light adjusted to the reflected light method much more easily during the course of the workshop
exercises. It was concluded that either method was acceptable if readers felt more comfortable with one more than
the other except when reading otoliths that had been baked. It was agreed that reflected light should be used when
reading otoliths that had been baked.

5.4.2 Counting axes and magnification

Most readers found the convex side of the left sagital otolith to be more suitable for interpreting the age of Greenland
halibut. The reading axis used mostly was somewhere within the widest half of the otolith's longitudinal axis. While
this was the most common approach, all readers when finding difficulty in assigning an age, often used both otoliths
in their entirety to assist in interpretation and in some cases used the concave surface to examine the edge. In light of
the difficulties encountered in reading Greenland halibut otoliths, the workshop could find no better alternative than
this procedure already being used and proposes that it be continued. It was also indicated that all readers each used a
fixed magnification between 1O-16X. It was agreed that using an individual fixed magnification was appropriate as it
maintained a constant perception of where the annuli of particularly the younger years are located. It was also noted
that it is acceptable to increase magnification on some large thick otoliths to get some better idea of the zonal
formation near the edge, however, magnification should be returned to normal before a final decision on age
interpretation is taken.

5.4.3 Determination of the first annulus

The correct interpretation of the first annulus is one of the more critical features of precise aging of Greenland
halibut. To assist in this the reader should have otoliths of known age juveniles as determined using the age
validation procedures described earlier (see Section 2). Using these otoliths, measurements should be taken with an
ocular micrometer to establish the extent of the first year's growth. These measurements should then be used as a
general guideline for determination of the first year in other otoliths. When making ocular micrometer measurements
it is imperative that they be taken at the usual fixed magnification of the reader and along a constant axis to maintain
consistency.

5.4.4 Edge (marginal) growth

Correct interpretation of the extent and type of growth at the otolith edge is necessary in order to assign the
appropriate age-class. New (plus) growth at the edge must be related to the time of year the fish was caught and the
internationally accepted convention of a standard January 1st birthday. Consequently, it is important to have
information available to the reader on the size of fish and time of capture of the samples being aged. In addition, the
reader should use the edge growth analysis in Lear and Pitt (1975) as a general guideline regarding the time of year
when a particular growth zone is more likely to occur as well as its anticipated size. It is recognized, however, that
many exceptions will be encountered especially among different regions where validation data have not been
available. Therefore, logic combined with considerable discretion must be exercised. Edge growth may be very
difficult to interpret on older otoliths at any time of the year as the growth zones are so small. The reader should try
to trace the last annulus seen from the axis of preferred reading, around the edge to establish confidence that the
growth zone being traced is in fact an annulus and not a check zone.

6 FUTURE EXCHANGES

In accordance with the terms of reference, it was agreed that an otolith exchange program be continued
immediately following the workshop. The Marine Research Institute (MRI) in Iceland was given the
responsibility for arranging the first exchange including dispatching Icelandic Greenland halibut otoliths
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(supplemented with East-Greenland otoliths of juvenile fish if necessary) to Nuuk, Greenland. In addition, the
MRI will collect and analyse the data from the various participants and report the results to both ICES and NAFO
for scientific review. Responsibility for arranging further exchanges, analyzing the data and reporting the results
will alternate among the participating laboratories.

The first exchange should consist of 5 baked otolith samples for each 5 em length group. The otoliths should be
baked following the established Icelandic procedure. The samples should be dispatched in secure, dry condition
to Greenland no later than the end of December, 1996 including information on fish length and date of capture.
Data on round weight, sex and maturity is also desirable where available. The participating laboratories should
not treat the otoliths in any manner that may alter their original condition in order to ensure consistency in the
appearance of the samples for all readers.

The otoliths should be dispatched to the countriesllaboratories and responsible age readers in the following order:

o
1
2
3
4
5
6
7

Country

Reykjavik, Iceland
Nuuk, Greenland
IqaluitlWinnipeg, Canada
Mont Joli, Canada
St.John's, Canada
Lisbon, Portugal
Vigo, Spain
Bergen, Norway

Responsible Reader

Hordur AndressoD
Per Otto Larsen
Margaret Keast/John Babaluk
Bernard Morin
Brian Greene
Lourdes Godinho
Susana Junquera
Anne Sreverud

Each laboratory should send the results (one set of age readings per laboratory) by postal mail to the responsible
laboratory, in this case Iceland, immediately after reading. The otolith sample then should be securely re­
packaged and sent to the next laboratory on the list above.

7 RECOMMENDAnONS

The Workshop recommends the following research activities in order to facilitate more precision and ensure
accuracy of age interpretations of Greenland halibut otoliths among regions of the North Atlantic:

• Age validation

In order to assist in the proper assignment of the final age of an otolith, the development of growth increments
throughout the year at the edge of the otolith should be described for each fishing area in a fashion similar to
that reported in Lear and Pitt (1975).

Validation of the first 1-3 years of growth should be conducted for each fishing area by analyzing modes in
length frequency data (Petersen technique) in conjunction with back-calculation of annual growth increments
from the otolith. Following known strong year-classes can be especially helpful in this regard.

Validation is needed for ages older than approximately 3 years and fish larger than about 30 em in length.
Traditional tagging data that contain otoliths, fish size at tagging and recapture and time in sea between
tagging and recapture should be analysed. Although traditional tagging data does not give us an exact age
when the fish were first tagged, such analyses can be particularly informative if there is a lengthy period
between time of tagging and recapture especially if fish were small when tagged (then Petersen technique may
be used to give an approximate age). The Workshop was informed that MR!, Iceland has valuable tagging
data that may be useful in this respect and recommends that these data be thoroughly examined as early as
possible.

Oxytetracycline marking in conjunction with regular, traditional tagging programs should be encouraged.

• Radionucleotide dating should be further investigated.
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• Investigation into determining an optimal storage medium for Greenland halibut otoliths that could enhance
the acuity between annuli without long tenn detrimental effects to the otolith structure.

• Investigation into determining an optimal temperature and treatment time when baking otoliths for age
detennination purposes.

• As opportunities arise, any intermediate results from the otolith exchanges should be presented both to ICES
and NAFO for review and further recommendations for improvements.
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Table 2.1. Length of O-Group Greenland halibut off East Greenland during
1970-79 from Icelandic O-Group surveys.

Year No. Length range Average Time of survey
Meas. Cmm) length

1970 9 52-69 60.33 August 1-11

1972 133 40-80 60.91 August 2-25

1973 212 23-72 56.06 August 9-29

1974 14 50-66 57.71 July 27-Aug 8

1976 29 27-72 51.83 August 5-29

1978 94 46-80 63.06 Aug 9-Sept 2

1979 109 41-81 67.60 Aug 20-Sept 10
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Table 3.1. Percent agreement in each of four advance exchanges of
Greenland halibut otoliths.

Exchange no.
Laboratories compared I 2 3 4
NOR-ICE 25 29 25 41
NOR-SJ 34 36
NOR-MO 32 32
NOR-GRE 39
NOR-TEK 33 30 9

ICE-SJ 15 29
ICE-MO 15 36
ICE-GRE 39
ICE-TEK 32 29 29

SJ-MO 46 28
SJ-GRE 43
SJ-TEK I

MO-GRE 39
MO-TEK 4

NORI-NOR2 57 69 51

NOR - NOIway (average reader I and 2)
NORl, NOR2 - NOlWay reader 1 and 2, respectively
ICE - Iceland
5J - Canada, St.John's
MO - Canada, Mont loti
GRE - Greenland (Nuuk)
TEK - TEKCON (Canadian company reading for Greenland)
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Table 4.1 Comparison of age estimates for Greenland halibut from three different otolith
methods (all ages).

Percent agreement

Percent agreement

Percent agreement

Norway/Iceland

Norway/Canada

Iceland/Canada
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Age difference
(years)

o
1
2
3
4

11

Age difference
(years)

o
1
2
3
4
5

Age difference
(years)

o
1
2
3
4
5
6
7

Baked,
reflected light

36.2
80.9
97.9
97.9

100.0

Baked,
reflected light

33.3
77.1
91.7

100.0

Baked,
reflected light

35.4
75.0
91.7
97.9

100.0

16

Untreated,
reflected light

20.0
60.0
84.4
91.1
97.8

100.0

Untreated,
reflected light

32.0
64.0
86.0
92.0

100.0

Untreated,
reflected light

22.2
55.6
75.6
88.9
91.1
95.6
97.8

100.0

Untreated,
transmitted light

33..3
83.3
97.9

100.0

Untreated,
transmitted light

34.0
64.0
78.0
96.0
98.0

100.0

Untreated,
transmitted light

18.8
60.4
89.6
95.8

100.0
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Table 5.1. Various techniques currently used by the different laboratories for sampling and storing Greenland halibut
otoliths.

Laboratory Both otoliths are Scales washed in 1-2% Stored dry Stored in 50:50
removed ammonium solution glYcerin:thYmol solution

Greenland X X
Iceland X X X
Norway X X
Portugal X X
Russia X X
Spain X X
Canada

Iaaluit X X
Mont loli X X
St.John's X X

USA
Seattle X X

Table 5.2. Various preparation techniques currently used by the different laboratories.

Laboratory Soaked in Soaked in Baking 280°C, 30 Grinding if No Scales placed
glycerin: glycerin: 190°C, min. necessary preparation between two
thymol alcohol (25:75) 2-3 hours microscope

(50:50) for at for approx. 12 slides
least 48 hours hours

Greenland X
Iceland X X
Norway X
Portugal X
Russia X
Spain X
Canada

Iaaluit X
Mont loli
St.John's X

USA
Seattle X

Table 5.3 Reading procedures currently used by the different laboratories.

Laboratory Left! right Hyaline ys. Light direction Reading Magnification Other
otolith opaaue zones medium

Greenland Both Opaaue Transmitted Water 16x
Iceland Left Hyaline Reflected Water lO-16x
Norway Both Ooaaue Transmitted Water 16x
Portugal Both Hyaline Reflected Oil 8-lOx

Microphot
Russia Iprojector
Spain Both Hyaline Reflected Glyc:alcohol lO-16x
Canada

Iaaluit Left Hyaline Reflected Water lOx
Montloli Left Hyaline Reflected Alcohol lO-16x
St.John's Both Hyaline Reflected Alcohol lOx

USA
Seattle Both Hyaline Reflected Water 9x Image analysis
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Figure 2.1. Length distributions of otolith age-groups superimposed upon the length distributions of
Greenland halibut (Reinhardtius hippoglossoides) from Hamilton Inlet Bank during
October 11-17, 1966 and October 21-26, 1967. From Lear and Pitt (1975).
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Figure 2.7. Length distributions of Greenland halibut from Norwegian shrimp surveys in the Barents
Sea and Svalbard areas in August 1988 (before the recruitment failure) and June 1996 (after
a few years with better recruitment). The recruitment in 1989-1993 seem to have been
exceptionally poor, and length distributions from this period are therefore not useful for age
validation purposes.
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Figure 4.3. Pairwise laboratory comparisons of age readings using baked otoliths read in reflected
light (RLBA-method). ICE=Iceland, NFL=StJohn's and NOR=Norway. Note that some of
the crosses may represent more than one fish.
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Figure 4.5. Age-length plot of Greenland halibut aged in the experiment. Comparison of three readers
by method.
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A

Posterior

Left

Left

Right

Right

Figure 5.1. Illustration of left and right Greenland halibut otoliths. The left otolith is generally more
uniform in shape and has less outstanding «fingers» than the right one, and the nucleus of
the left otolith is situated in the center with possible reading axes all around. The right
otolith has more outstanding «fingers» when compared with the left otolith from the same
specimen, and the nucleus, which may be more oval, is situated more to the posterior part
of the otolith making it impossible to read the posterior part of a right otolith. (A) is taken
from a 42 em fish and has been aged to 6 years while (B), which shows that also the left
otolith may have «fingers», is from a 69 em fish which has been aged 11-12 years. The fish
were caught in May, and the illustration shows how the otoliths look like in transmitted
light (e.g., the opaque zones are dark). The illustrated otoliths were magnified 6.3x.
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APPENDIX 3

Pairwise comparison plots from the two last otolith exchanges in advance of the workshop.
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APPENDIX 4
,

Raw data from the comparative age reading experiment by the three experienced readers from Iceland,
Norway and Canada (St.John's).

TRMT No. Length NOR ICE NFL NOR-ICE NOR-NFL ICE·NFL

TLNT 38 16 1 1 1 0 0 0
TLNT 17 20 2 2 2 0 0 0
TLNT 44 22 2 2 2 0 0 0
TLNT 2 24 2 3 2 -1 0 1
TLNT 25 24 2 3 2 -1 0 1
TLNT 5 26 2 4 2 -2 0 2
TLNT 39 28 3 3 2 0 1 1
TLNT 11 31 3 4 4 -1 -1 0
TLNT 32 32 3 5 3 -2 0 2
TLNT 14 34 4 4 3 0 1 1
TLNT 20 35 5 6 4 -1 1 2
TLNT 21 37 4 5 4 -1 0 1
TLNT 4 38 5 6 5 -1 0 1
TLNT 41 38 6 7 5 -1 1 2
TLNT 46 39 5 6 5 -1 0 1
TLNT 47 39 6 6 5 0 1 1
TLNT 7 40 8 7 6 1 2 1
TLNT 26 40 4 5 4 -1 0 1
TLNT 30 42 8 7 6 1 2 1
TLNT 37 43 6 6 5 0 1 1
TLNT 48 43 6 6 6 0 0 0
TLNT 15 44 8 7 7 1 1 0
TLNT 16 45 5 6 5 -1 0 1
TLNT 27 45 5 4 4 1 1 0
TLNT 49 45 8 9 7 -1 1 2
TLNT 29 46 7 7 5 0 2 2
TLNT 28 47 6 6 5 0 1 1
TLNT 34 48 6 6 6 0 0 0
TLNT 36 50 7 7 6 0 1 1
TLNT 31 51 9 7 7 2 2 0
TLNT 12 52 8 8 6 0 2 2
TLNT 18 54 8 7 5 1 3 2
TLNT 40 55 9 8 6 1 3 2
TLNT 6 56 10 12 10 -2 0 2
TLNT 23 56 9 10 8 -1 1 2
TLNT 22 57 10 10 7 0 3 3
TLNT 1 58 10 7 8 3 2 -1
TLNT 50 58 12 11 12 1 0 -1
TLNT 33 59 11 9 6 2 5 3
TLNT 13 60 9 8 10 1 -1 -2
TLNT 35 60 12 10 9 2 3 1
TLNT 45 61 8 8 7 0 1 1
TLNT 24 62 11 13 9 -2 2 4
TLNT 19 63 11 7 4
TLNT 8 64 10 9 7 1 3 2
TLNT 10 64 8 7 11 1 -3 -4
TLNT 43 67 12 12 9 0 3 3
TLNT 9 68 11 10 8 1 3 2
TLNT 42 70 12 9 3
TLNT 3 72 12 13 12 -1 0 1
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TRMT No. Length NOR ICE NFL NOR·ICE NOR·NFL ICE·NFL

RLNT 1 16 2 1 1 1 1 0
RLNT 2 20 2 3 2 -1 0 1
RLNT 3 22 1 3 2 -2 -1 1
RLNT 4 24 2 3 2 -1 0 1
RLNT 5 24 2 6 2 -4 0 4
RLNT 6 26 3 3 3 0 0 0
RLNT 7 28 3 3 3 0 0 0
RLNT 8 31 2 6 5 -4 -3 1
RLNT 9 32 4 6 4 -2 0 2
RLNT 10 34 4 5 4 -1 0 1
RLNT 11 35 5 5 4 0 1 1
RLNT 12 37 5 5 5 0 0 0
RLNT 13 38 5 6 5 -1 0 1
RLNT 14 38 7 8 5 -1 2 3
RLNT 15 39 5 6 4 -1 1 2
RLNT 16 39 6 6 6 0 0 0
RLNT 17 40 8 11 6 -3 2 5
RLNT 18 40 4 6 6 -2 -2 0
RLNT 19 42 7 9 6 -2 1 3
RLNT 20 43 7 8 7 -1 0 1
RLNT 21 43 6 6 7 0 -1 -1
RLNT 22 44 8 7 5 1 3 2
RLNT 23 45 5 6 6 -1 -1 0
RLNT 24 45 6 8 5 ·2 1 3
RLNT 25 45 8 6 7 2 1 -1
RLNT 26 46 8 8 6 0 2 2
RLNT 27 47 7 10 7 -3 0 3
RLNT 28 48 6 8 7 -2 -1 1
RLNT 29 50 8 10 8 -2 0 2
RLNT 30 51 9 9 7 0 2 2
RLNT 31 52 7 9 6 -2 1 3
RLNT 32 54 8 9 7 ·1 1 2
RLNT 33 55 10 8 8 2 2 0
RLNT 34 56 10 14 8 ·4 2 6
RLNT 35 56 11 10 9 1 2 1
RLNT 36 57 8 10 10 -2 -2 0
RLNT 37 58 10 9 6 1 4 3
RLNT 38 58 11 8 9 3 2 -1
RLNT 39 59 11 10 8 1 3 2
RLNT 40 60 10 11 -1
RLNT 41 60 11 10 11 1 0 -1
RLNT 42 61 9 9 9 0 0 0
RLNT 43 62 10 11 -1
RLNT 44 63 9 10 11 -1 -2 -1
RLNT 45 64 12 13 8 -1 4 5
RLNT 46 64 8 8 0
RLNT 47 67 12 13 11 -1 1 2
RLNT 48 68 6 17 10 -11 -4 7
RLNT 49 70 12 13 -1
RLNT 50 72 12 8 4
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,

TRMT No. Length NOR ICE NFL NOR-ICE NOR·NFL ICE-NFL

RLBA 38 16 1 1 1 0 0 0
RLBA 17 20 2 2 2 0 0 0
RLBA 2 24 2 3 3 -1 -1 0
RLBA 25 24 2 2 2 0 0 0
RLBA 5 26 3 3 3 0 0 0
RLBA 39 28 3 3 3 0 0 0
RLBA 11 31 2 3 3 -1 -1 0
RLBA 32 32 4 5 4 -1 0 1
RLBA 14 34 4 6 3 -2 1 3
RLBA 20 35 4 6 4 -2 0 2
RLBA 21 37 5 5 4 0 1 1
RLBA 4 38 5 5 5 0 0 0
RLBA 41 38 5 5 4 0 1 1
RLBA 46 39 6 6 5 0 1 1
RLBA 47 39 6 6 7 0 -1 -1
RLBA 7 40 8 9 7 -1 1 2
RLBA 26 40 5 5 0
RLBA 30 42 5 6 5 -1 0 1
RLBA 37 43 8 8 5 0 3 3
RLBA 48 43 7 6 7 1 0 -1
RLBA 15 44 7 6 6 1 1 0
RLBA 16 45 5 6 5 -1 0 1
RLBA 27 45 4 5 4 -1 0 1
RLBA 49 45 8 8 8 0 0 0
RLBA 29 46 8 7 6 1 2 1
RLBA 28 47 6 6 7 0 -1 -1
RLBA 34 48 8 7 6 1 2 1
RLBA 36 50 7 9 7 -2 0 2
RLBA 31 51 11 9 9 2 2 0
RLBA 12 52 8 9 7 -1 1 2
RLBA 18 54 7 7 7 0 0 0
RLBA 40 55 7 7 7 0 0 0
RLBA 6 56 11 12 8 -1 3 4
RLBA 23 56 9 10 11 -1 -2 -1
RLBA 22 57 12 10 11 2 1 -1
RLBA 1 58 10 10 8 0 2 2
RLBA 50 58 12 11 11 1 1 0
RLBA 33 59 7 9 8 -2 -1 1
RLBA 13 60 8 10 9 -2 -1 1
RLBA 35 60
RLBA 45 61 8 9 7 -1 1 2
RLBA 24 62 11 12 13 -1 -2 -1
RLBA 19 63 9 11 -2
RLBA 8 64 12 11 9 1 3 2
RLBA 10 64 8 9 9 -1 -1 0
RLBA 43 67 12 12 11 0 1 1
RLBA 9 68 7 11 10 -4 -3 1
RLBA 42 70 9 10 10 -1 -1 0
RLBA 3 72 12 13 11 -1 1 2
RLBA ? 10 12 9 -2 1 3
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