
Government d Canada Gouvemement du Canada
Fisheries and Oceans Ptkhes et Oceans

ao a ac 0" a
e

er ayo y

5
o
o

D. Peer, D.J. Wildish~ A.J. Wilson~ J. Hines
M. Dadswell'
1 BIOLOGICAL STATION, S1. ANDREWS, N.B.

Marine Ecology Labratory
Bedford Institute of Oceanography
Ocean and Aquatic Sciences
Department of Fisheries and Oceans
Dartmouth, Nova Scotia B2Y 4A2

June 1980

Canad-a Tec nical epor of
Fis eries a d Aq at-c Sc-ences

0.98



anadian Technical Report of

Fi herie and quatic cience

The e report contain cientific and technical information that repre ent an
important ontribution to e i ting knowledge but which for orne rea on rna ' not be
appropriate for primary cientific (i.e. Journal) publication. Technical Report are
directed primaril to ard a orId ide audience and ha e an international
di tribution.. 0 re triction i placed on ubject matter and the erie reflect the broad
intere t and policie of the Department of Fi herie and Ocean. namely. fi herie
management. technolog} and development. ocean cience . and aquatic environment
rele\.ant to Canada.

Technical Report may be cited a full publication. The orrect citation appear
above the ab tract of ach report. Each report will b ab tracted in quaric Sciences
and Fi herie Ab (racr and will be inde ed annually in the Department inde to
cientific and technical publication .

. 'umber 1-456 in thi erie were i ued a Technical Report of the Fi herie
Re earch Board of Canada.. umber 457- I were i ued a Department of the
En\. ir nment. Fi herie and arine en ice. Re earch and De\. elopment Directorate
Technical Report .. 'umber I -9 \I.ere i ued a Department of Fi herie and the
Environment. Fi herie and arine en i e Te hnical Report. The current erie
name \\a changed with report numb r 925.

D tail on the a\.ailabilit of Te hnical Report in hard oP' rna be obtained
from the i uing e tabli hment indicated on the front cover.

Rapport technique canadien de

cience halieutique et aquatique

Ce rapport contiennent de ren eignement cientifique et technique qui
con tituent une ontribution importante au connai ance actuelle mai qui. pour
une rai on ou pour une autre. ne emblent pa approprie pour la publication dan un
journal cientifique. II n'y a aucune re triction quant au ujet, de fait, la erie reflete la
\a te gamme de interet et d politiqu du ini tere de Peche et de Ocean
notamment ge tion de peche. technique et de\'eloppemenL cience oceanique et
en ironnement aquatlque. au anada.

Le Rapport technique peu ent etre con idere comme de pu lication
complete. Le titre e act paraitra au haut du re ume de chaque rapport. qui era publie
dan la re\. ue quaric cience and Fi herie h (rae ( et qui figur ra dan I inde
annuel de publi ation ientifique et t hnique du ini tere.

Le numero 1-456 de cette erie ont ete publie a titre de Rapport technique de
l'Offic de recherche ur Ie pecherie du Canada. Le numero 45 - 14. a titre de
Rapport te hnique de la Direction generale de la recherche et du developpement.
en ic de peche et de la m r, mini tere de I'Em ironnement. Le numero 15-924

ont ete publie a titre de Rapport te hmque du en ice de peche et de la mer.
ini terede Peehe etdel'Emironnement. Len md la erieaetemodifieapartirdu

numero 9 5.
La page cou\'erture porte Ie nom de I'etabli ement auteur ou I'on peut e procurer

Ie rapport ou cou erture cartonnee.



Canadian Technical Report of

Fisheries and Aquatic Sciences

ff98l

June 1980

SUBL ITTORAL MACRO- TNFAlJNA OF '1111':

LOWER BAY OF FUNDY

by

D. Peer, D.J. Wildish l , A.J. Wilson l , J. Hines and M. Dadswell l

Marine Ecology Laboratory

Bedford Institute of Oceanography

Ocean and Aquatic Sciences, Atlantic

Department of Fisheries and Oceans

Dartmouth, Nova Scotia B2Y 4A2

This is the seventy-seventh Technical Report from the

Marine Ecology Laboratory, Dartmouth, N.S.

Biological Station, St. Andrews, N.B.



ABSTRACT

Peer, D., D.J. Wildish, A.J. Wilson, J. Hines, and M. Dadswell. 1980.
of the Lower Bay of Fundy. Canadian Technical Report of Fisheries
Technical Report 981: @@Q-~.

'7'f f'

l,\u
Subl ittoraJ Macro-Infauna
and Aquatic Sciences.

The net weight biomass and numbers of individuals of 212 species of benthic macrofauna were
mensured at 98 locations in the outer Bay or Fundy. Sediment pigments and size particle
distribut ions were measured at some locations. The extent of the occurrence within the Bay or
conspicuous macrofauna species is shown and compared with that of the same species in other bodies
of water.

R~SUt-ffi

Peer, D., D.J. Wildish, A.J. Wilson, J. Hines, and M. Dadswell. 1980.
of the Lower Bay of Fundy. Canadian Technical Report of Fisheries
Technical Report 981: 000-000.

Sublittoral Macro-Infauna
and Aquatic Sciences.

Les auteurs ont determine la biomasse en poids humide et Ie nombre d'indiyidus appartenant 11
98 stations de 1 'entree de la baie de Fundy. A quelques stations, ils ont mesure les pigments du
sediment et la distribution des particules. Us montrent la repartition, dans la baie, des especes
bien en evidence de la macrofaune. 11s la comparent avec celIe des memes especes habitant d'autres
masses d'eau.



INTRODUCTION

This report r"cord~ thp fi rHt attempl lit
il syst"m"tic mapping of Ih" Iwnthic inf:lunlll
communities in the Bay of Fundy. Pr(~vi()u~

benthic work (see referenct's in Noyse, 1978)
in the Bay has involved limited areas,
generally inshore.

The objectives of this program were dis
cussed at the Acadia University Institute
Workshop, Wol fvi lIe in 1976 (see Wildish,
1977) and were t()._<J~J~~LmLDg_tJ1~L£o~nity.

type sand. the i r b i om'!§~'L,..J''!!-.ti.ftlJ~~~ ly~_~LtL'i
deeper~~l ess~weTl known areas, throughout the
lr,iY:~-·'frre"vE"·<rn-oOJecnV(~··wastl-;;o.-c;;~uc~

~t'lon of a product ivity map for the Bay based
on the biomass data and classical secondary
production calculations (Crisp, 1971). Dis-
cussion among the authors at Wolfville led to
agreement to jointly tackle this problem.
Major responsibility areas were:

D. Peer and A. Wilson - Sampling and field
work.

D. Peer - Preliminary sorting and identifica
t ion.

M. Dadswel 1 - Ident i ficat ion ilnd confi rmat ion
of all taxa.

D. wildish - Seasonal measurements of a few
dominants to determine annual production.

Spatial coverage throughout the Bay was
completed in three cruises as follows: May 2
to 26, 1978 J.L. Hart, August 10 to 20, 1978
- CSS Dawson; August 11 to 19, 1979 - CSS
Dawson~h of these wi 11 be reported separ
~beginning with the May 1978 work as soon
as avai 1,'lb1p and with a minimum l)f interpreta
t i,m so that the raw data will be available to
other invest igators as soon as possible. A
more detai led analysis wi I 1 be made when the
program is completed. The present report
covers the outer part of the Bay between 11e
Haute and Grand Manan. This was the area
sampled during the first cruise by the J.L.
Hart. The subsequent cruises by the Dawson
covered the two arms of the Inner Bay-.------

METHODS

Two grab samples were taken at each of 98
locat ions (Fig. I). So that communi ty type
and product ivi ty could be related to I. idal
behaviour the station positions were chosen to
cOl'respond to the grid used in a numerical
model of the tidal behaviour (Greenberg,
1979). The vessel was allowed to drift during
sampling. Positioning was by Decca navigator
and the final posit ion recorded was that at
the completion of sampling. Quantitative sam
ples were not always possible because large

stones all en became wedged between the jaws of
the> grab. Hl'peatt~d attempts would sometimes

!"t'"ult ill /I qlllilltitative sdlnplt' but if II

clos,'d grllb s:llHpl,' wliS not obtain/'ll in 7 I () III
llttt'mpl:01 I,he best lWI' \oJen l l~t'IHill,·d.

The grab used WIIS a 0.1 m2 Hunter (Hunter
and Simps"n, 1976). Its design permitted
access to the surface of the sample before it
was opened so an undisturbed subsample for
pigment and particle size analysis could be
taken. The remaining sediment was then washed
through an 0.8 mm2 sieve and the material re
tained on the sieve from both samples was com
bined and preserved in a 10% solut ion of buf
fered formal in and seawater. Epi fauna was
scraped from the cobbles ,men these were too
large for the containers in which the samples
were stored.

Ashore the samples were washed again
through a 0.8 mm 2 sieve to .. emove formalin.
The organisms were hand-picked from the sedi
ment and tentat ively ident i fied. Individuals
from each ident i fied taxon were then counted
and, after removal of surface moisture,
weighed to the nearest milligram. Species
containing calcium carbonate were preserved In

"lcoho], others in formal in and sent for
identification and, or confirmation.

The particle size distribution of thirty
two of the sediment samples was determined by
sieving in Phi-unit increments and pipet an
alysis. Sediment pigments were measured by
fluorescence according to the method of Holm
Hansen et al. (1965).

RESULTS AND DISCUSSION

The locations of the ,.amp1ing stations
are shown in Fig. 1. The geographical posi
tion of the sampling station, time sampled,
depth and an est imate of th., degree of effi
ciency of operat ion of the grab is provided in
Table 1. A designation of I indicates two
full, closed grabs, 2 indicates a small open
ing in at least one of the samples perhaps
resulting in some loss of smaller organisms
and finally 3 indicates that the sample is
non-quantitative.

The species list (Appendix I) includes
212 fully identified taxa. Appendix II gives
the numbers and wet formalin weights for each
of 225 fully or partially identified taxa at
each of the 98 sampling locations. These data
are the tot"l of both samples so, for a quan
titatively sampled station, five times this
value would be an estimate <,f numbers or bio
mass per m2 .

Sediment particle size analysis is pre
sented in Table II. Eighteen of the samples
were analyzed at the St. Andrews Biological
Station and the remainder through the Atlantic



Geoscience Centre, Bedford Institute of Ocean
ography. Sediment pigment values are presen
ted on Table III and shown in Fig. II.

Al though it is not the intent ion to de
scribe benthic communit ies in detail at this
time, there were four species whose distribu
t ions were worthy of comment because each was
part icularly abundant in and uniquely confined
to, a particular part of the Bay. They were,
in all cases, abundant to the extent that
their presence modified the physical nature of
the bottom.

The species were as follows: The north
ern horse mussel Modiolus modiolus, the brach
iopod Terebratulina septemtrionalis, the poly
chaete Sternaspis scutata and the amphipod
Haploo~ fundiensis. The geographic area
where each species occurred is shown in the
accompanying figures (Fig. III to VI). Each
was absent from the samples outside of the
shaded area in the figures. Species distribu
tions were not mutually exclusive, as part of
the distribution of ~ septemtrionalis over
laps that of each of the other species, whi 1st
that of S. scutata and H. fundiensis also
overlap in part.

These distributions represent the re
sponse of a species to different physical and
biological factors. Whether each is part of a
distinct association of benthic animals will
be known after a closer examination of the
data but it would seem reasonable that organ
isms of such a size and density that their
shells or structures are a significant physi
cal presence on the sediment surface would
create niches for a number of other associated
species. Individuals of M. modiolus often
cover the surface of the -;ediment as, to a
lesser degree, does ~ septemtrionalis. The
tubes of the amphipod H. fundiensis stand ver
tically above the sedi;;nt surface giving it a
stubble field aspect.

Dense beds of M. modiolus with a wet
weight biomass of o-;;';r 1,000 gm/m have been
found on the sandy gravel bottoms of Georges
Bank by R.L. Wigley (]96lb). A be'llthic com
muni ty dominated by the amphipod Ilarloops tub
icola was described by C.G. Joh Petersen
(l9l3). It occurred on a "tough clay bottom"
in the S.E. Kattegat. In St. Margarets Bay
(Nova Scotia south shore) S. scutata was char
acteristic of well sorted B;nd with a low silt
clay content (Hughes et a1., 1972). This is
in apparent contradiction to the present study
where this species was confined to an area of
high silt clay content (Table II). The high
est values of pigments were also found in this
area (Fig. VI) again probably indicative of a
net depositional area. Thus the distribution
of M. modiolus fits our existing concept of
thc-;ptimllm~vironmel1tal conditions, i.e.,
water col LImn mixing and CLlrrent patterns s imi
lar to pans of Georges Ilank. That the

2

environmental requi rements of S. scutata do
not fit previous observat ions is perhaps a
result of making empiriral correlations based
on the more obvious environmental variables.
The distribution of a benthic species is a
funct ion of the interact ion of a number of
variables, many of which are unknown.
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Table I. Position, time, depth, and quantitative reading for the 98 benthic sampling locations.
A quantitative rating of: 1 = 2 complete quantitative samples; 2 = at least one grab
was slighly open but the surface remained intact; 3 = nonquantitative sample.

Stn Depth Stn Depth
No. Latitude Longitude Date Time (m) Q No. Latitude Longitude Date Time (m) Q

1 44:54.0 66:43.5 May 2 12:20 82 1 50 45:23.7 65:21.4 May 7 13: 04 42 1
2 44:54.0 66:43.5 May 2 14:02 104 3 51 45:17.2 65:17.2 May 7 13:58 60 1
3 44: 51. 0 66:40.2 May 2 15:20 113 1 52 45:10.0 65:10.2 May 7 15:05 62 3
4 44:48.0 66:35.5 May 2 15:57 119 1 53 45:07.6 65:07.1 May 7 15:37 68 2
5 44:44.7 66:34.2 May 2 16:55 114 1 54 45:04.2 65:04.9 May 7 16: 22 40 3
6 44:41.0 66:30.6 May 3 09:33 188 1 55 45:05.5 65:11.0 May 8 08:20 73 2
7 44:37.6 66:27.1 May 3 10:26 208 1 56 45:06.8 65:18.4 May 8 09:08 79 1
8 44:34.0 66:25.3 May 3 11: 13 208 1 57 45:09.6 65:32.0 May 8 10:49 58 3
9 44: 31.1 66:22.0 May 3 11:50 155 1 58 45:10.2 65:40.9 May 8 12:54 57 3

10 44:28.0 66:19.3 May 3 13: 10 154 1 59 45:11.4 65:47.6 May 8 13:30 68 2
11 44:33.3 66: 19.5 May 3 14: 10 150 1 60 45:06.0 65:45.6 May 8 14:12 75 1
12 44: 39.1 66:16.9 May 3 15: 12 132 3 61 45:04.4 65:42.5 May 8 14:47 90 1
13 44:45.0 66:16.3 May 3 16:20 133 1 62 44:48.2 65:37.0 May 8 15:47 93 1
14 44:49.8 66:12.5 May 3 17:27 117 2 63 44:55 65:34.4 May 8 16:41 75 2
15 44:55.8 66:10.8 May 3 18: 17 113 1 64 44:51.5 65:30.8 May 8 17:56 66 3
16 45:00.9 66:09.8 May 3 19:16 97 1 65 44:52.9 65:38.5 May 8 18:57 73 1
17 45:06.2 66:08.7 May 3 20:00 77 1 66 44:54.2 65:45.8 May 8 19:50 84 1
18 45:08.2 66:04.5 May 4 09:06 64 1 67 44:56.6 66:00.5 May 10 14.22 104 2
19 45:04.5 66:00.6 May i, 09:46 93 1 68 44:58.0 66:07.4 May 10 15.35 113 2
20 45:01.2 65:58.4 May 4 10:35 102 2 69 44:58.3 66:15.0 May 10 16:26 101 1
21 44:58.0 65:55.8 May 4 11: 24 104 3 70 44:59.3 66:22.8 May 10 17.39 97 1
22 44:54.9 65:53.5 May 4 13:03 97 3 71 45:02.8 66:26.0 May 10 18:21 49 1
23 44:51.2 65:50.3 May 4 14:08 99 3 72 45:05.3 66:22.0 May 11 08:45 33 1
24 44:48.4 65:46.5 May i , 14:48 82 3 73 45:01.8 66:18.0 May 11 09.27 86 1
25 44:45.2 65:44.6 May 4 15: 36 69 2 74 44:52.2 66:08.0 May 11 11:19 112 1
26 44:51.2 65:41.0 May 5 09: 58 80 2 75 44:49.4 66:05.0 May 11 12:09 117 3
27 44:56.3 65:49.4 May 5 10: 54 95 3 76 44:45.9 66:01.5 May 11 13 :45 108 3
28 1+5:01.5 65:39.4 May 5 11: 40 93 1 77 4 i ,:42.5 66:01.0 May 11 14:44 99 3
29 45:06.8 65:43.0 May 5 13:13 80 1 78 1+4:39.6 66: 56.1 MllY 11 15: 37 86 3

30 45:11.7 65:38.5 May 5 11+:25 51 3 79 45:02.0 66:36.5 May 23 12: 13 4/, 1
31 45: 11.6 65:33.8 May 5 15:38 55 3 80 45:03.8 66:32.7 May 23 13:23 29 1
32 45:10.5 65: 31.0 May 5 16:46 66 2 81 44:58.2 66:33.9 May 23 14:05 60 1
33 45:07.7 65:26.8 May 5 18:24 77 2 82 44: 55.4 66: 31.4 May 23 14: 51 84 1
34 45:04.6 65:22.9 May 5 19:15 79 1 83 45:00.7 66:29.9 May 23 15 :44 62 1
35 45:02.0 65:20.0 May 5 20:00 68 3 84 45:07.5 66:17.0 May 24 09:09 18 2
36 44:58.5 65:16.5 May 5 20:47 42 3 85 45: 04. 0 66: 13.4 May 24 09:56 79 1
37 45:03.6 65:16.4 May 6 08:30 73 1 86 45:03.0 66:06.0 May 24 10:40 95 1
38 45:09.4 65: 13.4 May 6 09:30 58 3 87 44:59.8 66:01.8 May 24 11:41 102 3
39 45:14.4 65:12.5 May 6 10:20 62 2 88 45: 04. 0 65:54.0 May 24 13: 18 95 2
40 45:19.4 65:11.2 May 6 11: 01 57 2 89 45:05.7 65:49.4 May 24 13: 55 90 1
41 45:24.8 65:09.8 May 6 11: 42 51 1 90 45:09.0 65:53.0 May 24 14:35 64 1
42 i , 5:26.8 65:05.2 May 6 12: 51 48 1 91 45:07.2 65:53.8 May 24 15:07 79 1
43 45:27.8 64:58.4 May 6 13:35 46 1 92 45: 10. 2 66:00.6 May 24 15: 51 46 1
44 45:31.9 64:51.2 May 6 14: 51 66 1 93 45: 13.3 65:44.2 May 25 09:57 51 1
45 45:09.2 64:54.5 May 6 08: 10 38 3 94 45: 15.8 65:38.5 May 25 10: 30 42 3
46 45: 12.4 64: 57 .i, May 7 09:00 58 2 95 44:42.4 66: 19.4 May 25 16: 10 124 1
47 45: 18.5 65:02.9 May 7 10:03 55 1 96 44:45.5 66:22.4 May 25 16:49 148 I
48 45:21.8 65:06.4 May 7 10:45 1.6 1 97 44:48.8 66:25.4 May 26 1
49 45:20.3 65:18.5 May 7 11: 57 55 1 98 44:52.2 66:28.2 May 26 1
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Table II. Sediment type expressed as the percentage silt-clay of
selected sampling locations. Those in the left-hand
column were done at St. Andrews, those in the right by
the Atlantic Geoscience Centre, Bedford Institute.
Three stations were repeated for calibration.

Station Number % Silt-Clay Station Number

37 12

3 69 21

4 100 24

5 86 28

6 25 48

85 .51

8 43 58

17 57 74

18 75 77

50 82 90

79 97 97

80 90

81 63

84 81

86 3L
--~._-... _. __... -, ---~._----_.... --

HI,'llI','11 ~;"llllP 11..' S

% Silt-Clay

9

18

13

17

10

5

4

27

11

St. Andrews
Station Number % Silt-Clay

._._----•. _.._--_ .... _....__._-----------_.•_------ -
AGe

% Silt-Clay

34

83

85

3

81

56

82

45
. - - . - - - . _. -----'---------'-_.- _. - . -------_---!
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Table III. Chlorophyll and phaeophyton pigments expressed as micrograms per gram of dry sediment.

Chlor. Chlor. Chlor.
Stn Phaeo. Ch lor. % of Total Stn Phaeo. Chlor. % of Tot al Stn Phaeo. ( hlor. % of Total

3 9.00 1. 92 17.6 35 0.11 0.07 38.3 68 4.58 0.60 11. 7
4 22.21 2.87 11.4 36 0.39 0.69 68.1 69 6.13 1.00 14.0
5 13.14 2.56 17.9 37 2.53 0.55 17.7 70 5.24 1.48 22.0
6 4.70 0.67 12.5 38 2.12 1.08 33.8 71 3.08 0.38 22.2
7 7.74 1. 22 13.6 39 1. 16 0.31 24.1 72 0.84 0.31 26.9
8 4.38 0.66 13.0 40 0.25 0.08 24.8 73 6.23 1. 53 19.7
9 7.10 0.75 9.6 41 1.41 0.82 36.8 74 2.09 0.31 12.9

10 6.99 1.33 16.0 42 1. 62 0.66 28.9 78 1. 63 0.38 19.0
11 10.23 1. 53 13.0 43 0.82 0.51 38.5 79 14.56 5.62 27.5
13 3.80 0.29 7.0 44 0.73 0.33 31.0 80 14.69 It. 96 25.2
]/. 4.38 0.74 14.5 46 0.27 0.11 25.7 81 13.70 3.19 18.9
15 6.32 1.04 14.2 47 0.43 0.20 31.0 82 lO.95 2.18 22.6
16 6.52 0.59 12.0 48 4.92 1.46 22.9 83 9.09 2.31 20.3
17 3.32 0.84 20.1 49 0.72 0.21 22.7 84 12.83 8.94 41.1
18 15. 10 5.53 26.8 50 8.69 12.86 59.7 85 3.90 1.42 26.7
19 6.92 1.46 17.5 51 0.11 0.05 31.0 87 1. 55 0.29 15.6
20 2.67 0.23 8.0 53 0.04 0.02 32.3 88 0.24 0.05 18.5
21 1. 86 0.26 12. 1 55 0.13 0.16 54.3 89 0.74 0.27 26.3
22 2.63 0.45 14.5 56 0.04 0.01 24.1 90 4.38 1.77 28.8
23 1. 23 0.20 14.0 58 0.43 0.05 10.1 91 1. 55 0.65 29.4
24 5.16 0.87 14.5 59 1. 70 0.63 27.1 92 2.25 0.88 28.0
25 1. 27 0.32 20.2 60 3.38 1. 52 31.0 93 1. 22 0.33 21.2
26 6.86 1.14 Jlt. 2 61 5.82 1. 38 19.2 94 0.10 0.04 28.6
28 5.23 0.61 10.4 63 9.14 1. 37 13.0 95 8.14 1. 12 12.1
29 4.90 1. 08 lil. 1 65 9.10 1.77 16.3 96 2.84 0.60 I 7. 5
n 8.79 0.1,2 34.9 1.76 0.:'>'1 11.1 97 2.10 O. 'Jh 11.6
)1, O.Ob 0.07 '.i2. " 7 0.8" 0.08 11.1, 98 'l.l7. 1.'1"1 17.4

_._--
_.~_._----- ---"-"----,-----
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Figure I. Track chart and sampling locations
of the May 1-16, 1978, cruise of MV J.L. Hart.
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Figure III. Distribution of the horse mussel
Modiolus modiolus.
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Figure IV. Distribution of the brachiopod
Terebratulina septemtrionalis.
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Figure V. Distribution of the polychaete worm
Stermaspis scutata.
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Figure VI. Distribution of the amphipod
Haploops fundiensis.
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APPENDIX I

List of identified species



APPENDIX I

PORIFERA

Isodictya deichm!l...'1}I.'~"_ (df' Laubt>rfels, 1949)
Polymastia robusta (Bowerban, 1861)

CNIDARIA ANTHOZOA

Edwardsia e1egans Verri 11, 1869
Haloclava product a Stimpson, 1856
Stomphia coccinea (Muller, 1776)
Ceriantbus borealis Verrill, 1873

RHYNCHOCOELA

Lineus ::J:..:.
Cerebratulus ~
Tetrastemma vittatum Verrill, 1874

BRACHIOPODA

Terebratulina septentrionalis (Couthony, 1839)

MOLLUSCA, APLACOPHOI{A

Chaetoderma ~e..:..

MOLLUSCA, POLYPLACOPHORA

Hanley~ mendicari~ (Mighels and Adams, 1842)
Ischnochiton albus (Linnaeus, 1767)

MOLLUSCA, GASTROPODA

PUllcturella noachina (Linnaeus, 1771)
SO-(':lr-CeTiIlobscura (Couthony, 1838)
AcCrsa-c(),Stulata Mighels and Adams, 1842
~ia vest ita Jeffreys, 1867
Crucibulum striatus Say, 1824
Pol inices immaculatus (Totten, 1835)
Natica clausa Broderip and Sowerby, 1829
Colus p~s (Gould, 1841)
Neptunea decemcostata (Say, 1826)
Propebela cancellata (Mighels and Adams, 1842)
2.':..'l.Opota elegans (Muller, 1842)
Cylichna alba (Brown, 1827)
Elysia catula (Gould, 1870)
AcantJ.1..Ddoris pi losa (Muller, 1776)
TurbDnilla rathbuni Verrill and Smith, 1880

MOLLUSCA, SCAPHOPOIlA

Dentalium entale Henderson, 1920

MOLLUSCA, BIVALVIA (PELECYPODA)

Nucula proxima Say, 1822
~phinodonta Mighels and Adams, 1842
Nuculana tenuisulcata (Couthony, 1838)
Yoldia myalis (Couthony, 1838)
Bathyarca pectunculoides (Scacchi, 1833)
P1acopecten magellanicus (Gmel in, 1791)
Ch1amys islandica (Muller, 1776)
Musculus discors (Linnaeus, 1767)
~ niger (GraY;-1824)
Crenel1a glandula (Totten, 1834)
Modiolus modiolus (Linnaeus, 1758)

14

Anomia aculeata (Muller, 1791)
~e undata (Gould, 1841)
~ subae~era Sowerby, 1854
.<2.E.locard i~ l:~r:."al is (Conr,,,l, 1831)
Arctica islandicB"{Linnae,." 1767)
Hiate11a arctica (Linnaeus, 1767)
ThYBSTrB'" -~a (Mont agu, 1803)
Cerastoderma pinnu1atLnO (Conrad, 1831)
Clinocardium ci1iatum (Fabricius, 1780)

ANNILIDA POLYCHAETA

Phyl10doce macu1ata (Linnaeus, 1767)
P. groenlandica Oersted, 1842
r.- mucosa Oersted, 1843
Par~s s eciosa (Webster, 1880)
Eteone 10nga Fabricius, 1780)
Aphrodita hastata Moore, 1905
Laetmonice fi1icornis Kinb.,rg, til'S';
Antinoella sarsi (Mafngren, 1865)
Cepidonotus~matus (Linnaeus, 1758)
Hartmania moorei Pettibone, 1955
Harmothoe ""iffibtTCat a (Linnaeus, 1767)
H. extenuata (Gicube, 1840)
~ oerstedi (Malmgren, 1865)
H":"" nodosa (Sars, 1860)
Pholoe minuta (Fabricius, 1780)
sthe-n-;lais limicola (Ehlers, 1864)
Glycera capi~rsted, 1843
Goniada maculata Oersted, 1843
G. norvegica Oersted, 1845
Ophioglycera ~
.2..:.-gigantea Verrill, 1885
Ne~ bucera Ehlers, 1868
N. incisa Malmgren, 1865
~C1TIIlta (O.F. Muller, 1789)
~ caeca (Fabricius, 1780)
~ picta Ehlers, 1868
Ag1a;phamus circinata (Verrill, 1874)
Notomastus latericeus Sars, 1850
Heteromastus filiformis (C1aporede, 1864)
Mediomastus ambiseta (Hartman, 1944)
Scalibregma inflatum Rathke, 1843
Po lyphys i a-cras-s-a--[6e rs ted, 1843)
Nicomache lumbricalis (Fabricius, 1780)
Praxillella praetermissa (Malmgren, 1865)
r:nclyme_n_I',z_D_'"i.''.]J.s_ (Verri] I, 1874)
Maldane sarsi Ma]mgren, ]865
Oi~helTii' limaci~ Rathke, 1843
Travisia ~
T. carnea Verrill, ]873
Ophelina -acuminata Oersted, 1843
St-e-rnaspis scu..!..~t~ (Renier, 18]7)
Srio filicornis (O.F. Muller, 1776)
~setosa Verrill, 1873
Prionospio steenstrupi Malmgren, 1867
Polydora websteri Hartman, ]943
P. soc ia1 is (Schmarda, 1861)
Laonice cirrata Sars, ]851
Scolelepis squamatus (Mueller, 1806)
Spiophanes bombyx (C]apareJe, 1870)
Trochochaeta ~
Aricidea quadrilobata Websl er & Benedict 1887
A. sueeica E]iason, 1920
A: catherinae Laubier, 1967
Paraonis fu]gens (Levinsen, 1883)
Tauberia gracilis (Tauber, 1879)
Apistobranchus typicus (Webster and Benedict,

]887)



Sabellaria vulgaris Verrill,; 1873
Nothria conchy1ega Sars, 183'5
Eunice pennata (O.F. Muller" 1776)
~ norvegica (Linnaeus, 176~)
Lumbrineris fragi1is (O.F. Muller, 1776)
L. tenuis (Verrill, 1873) i

L. liU"PiitTens (C1aparede, 1868)
Ninoe nigripes Verrill, 1873
Dri10nereis magna Webster and Benedict, 1887
Sco1op1os armiger (O.F. Muller, 1776)
S. acutus (Verrill, 1873)
ChaetOZ'O'tle setosa Malmgren, 1867
Tharyx acutus Wester and Benedict, 1887
Cossura longocirrata Webster & Benedict, 1887
Owenia fusiformis Delle Chiaje, 1841
~he1e heed Malmgren, 1867
Cistena gou1dii (Verrill, 1873)
Ampharete aClltifrons (Grube, 1860)
~ arctica Malmgren, 1866
Me1inna cristata (Sars, 1851)
Anabothrus gracilis (Malmgren, 1866)
Amphitrite ornata (Leidy, 1855)
~ figu1us (Da1ye11, 1853)
A. cirrata Muller, 1776
Trichobranchus glacialis Malmgren, 1866
Terebel1ides stroemi Sars, 1835
Pista maculata (Dalye1l, 1853)
~irrus eximius (Leidy, 1855)
P. medusa Grube, 1850
str~ma spiral is (Verrill, 1874)
Pherusa £lumosa (Muller, 1776)
Brada granosa Stimpson, 1854
B. inhabilis (Rathke, 1843)
~ villosa (Rathke, 1843)
DTplocirrus hirsutus (Hansen, 1879)
Euchone rubrocincta (Sars, 1861)
Chone infundibuliformis Kroyer,' 1856
C. duneri Malmgren, 1867
sab~rassicornis Sars, 1851
~ penicillus (Linnaeus, 1767)
Pot ami lla~
R.:. neglect a (Sars, 1851)
P. reniformis (Leukart, 1849)
sphaerosyllis erinaceus Chaparede, 1863
Exogone ~gera (Claparede, 1868)
Syllis cornuta Rathke, 1843
Nereis virens (M. Sars, 1835)
~a~innaeus, 1758
N. zonata Malmgren, 1867
N. grayi Pettibone, 1956

SIPUNCULIDA

Phasco1ion Strombi (Montagu, 1804)
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~ aequicornis Bruzelius 18597
Byblis gaimardi (Kroyer, 1846)
Hap100ps setosa Boeck, 1871
H. fundien:srBWildish & Dickenson 1981
c;rophium bunelli (Milne - Edwards, 1830)
C. vollltator (Pallas, 1766)
Erichthonills rubricornis (Stimpson 1853)
E. difformis Milne - Edwards, 1830
~ciola irrorata Say, 1818
~ leucopis (Kroyer, 1845)
Casco bigelowi (Blake, 1929)
Melita nit ida Smith, 1873
Maera danae Stimpson, 1853
M. loveni (Bruzelius, 1859)
Arg~amatipes (Norman, 1869)
Ischyrocerus anguipes Kroyer, 1838
Tmeton~ cicada (Fabricius, 1780)
Hippomedon propinquis G.O. Sars, 1890
Anonyx sarsi Steele and Brunel, 1968
Psammonyx nobi lis (St impson, 1853)
Orchomene depress a Shoemaker, 1930
Menigrates obtusifrons (Boeck, 1860)
Westwoodilla brevi calcar (Goes 1866)
Photis reinhardi Kroyer, 1842
~opsis melanops G.O. Sars, 1882
Podoceropsis ~itida (Stimpson, 1853)
Protomedia faciata Krayer, 1842)
Neopleustes pulchellus (Kroyer, 1846)
Leptocheirus pinguis (Stimpson, 1853)
Phoxocephalus holbolli (Kroyer, 1842)
Harpinia propinqua G.O. Sars, 1895
H. truncata G.O. Sars, 1890
stenop1eustes gracilis (Holmes, 1905)
Pleusymtes glaber (Boeck, 1861)
Dyopedos porrectus Bate, 1857
Dyopedos monacantha (Metzger" 1875)
Aeginina longicornis (Kroyer, 1842-43)
Meganyctiphanes norvegica (M. Sars, 1857)
Pandalus monta ui, Leach, 1813
Eua1us pusiolus Kroyer, 1841)
Crangon septemspinosa Say, 1818
Axius serratus St impson, 1852
~us acadianlls Benedict, 1901
R.:. pubescens Kroyer, 1838
Hyas coarctatus Leach, 1815
Cancer irroratus Say, 1817

EL1lINODE RMATA, HOLOTHUROIDEA
Pso1us fabricii Duben and Koren, 1844
~ia oolitica (Pourtales, 1857)

ECHINODERMATA, ECHINOI DEA
Echinarachnius parma (Lamarck, 1816)
Brisaster fragilis (Duben and Moren, 1844)

from
Bousfield

ARTHROPOA CRUSTACEA

Ca1anus finmarchicus (Gunnerus, 1765)
Balanus balanus (Linnaeus, 1758)
B. crenatus Bruguiere, 1789
~dore1la trucatula (Bate, 1856)
Calathura branchiata (Stimpson, 1853)
Ciro1ana pOlita (Stimpson, 1853)
Chiridotea tuftsi (Stimpson, 1853)
Janira alta (Stimpson, 1853)
AiiiPeTIsc,! abdita Mills, 1964
A. vadorum Mills, 1953
A. marcrocephala Li11jeborg, 1852

from
Rich
ard
son

ECHINODERMATA, STELLEROIDEA
Ctenodiscus criszatus (Retzius, 1805)
Ophiura robusta Ayres, 1851)
Ophiura sarsi Lutken, 1858
Ophiacantha bidentata (Retzius, 1805)
Ophiopholis .!culeata (Linnaeus, 1767)
Amphipholis squamata (Delle Chiaje, 1828)

CHORDATA AS CID IACEA
Polycarpa fibrosa (Stimpson, 1852)
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APPENDIX II

Numbers and wet formalin weights of 225 fully

or partially identified taxa. The taxa are in

numbered rows and are identified on the first

two pages. WeiCJhts (in brackets) and numbers

are totals for each of the 98 stations (columns)

and are not always quantitative estimates. See

Table I for a quantitative rating of the sampling.



l. Isodictya deichmannae
2. Polymastia robusta
3. Edwardsia elegans
4. Haloclava producta
5. Stompia coccinea
6. Cerianthus borealis
7. Cnidaria sp.
8. Lineus sp.
9. Cerebr'atulus sp.

lO. 1'etrestemma vittatum
ll. Terebratulina septemtrionalis
l2. Chae toderma sp.
l3. Hanleya mendicaria
l4. Ischnochiton alba
l5. Puncturella noachina
l6. Solariella obscura
l7. Acirsa costulata
l8. Torellia vestita
19. Crucibulum striatum
20. Po linices immaculatus
2l. Natica clausa
22. Colus pygmaeus
23. Neptunea decemcostata
24. Propebela cancellata
25. Oenopota elegans
26. Cylichna alba
27. Elysia catula
28. Acanthodoris pilosa
29. 1'urboni Zla rathbuni
30. Dentalium entale
3l. Nucula proxima
32. Nuculana delphinodonta
33. N. tenuisulcata
34. Yo ldia myalis
JS. Bathyarca pectuneuloides
;:; 6. Placorecten magellanicus
37. Chlamys islandica
:'8. Musculus discors
39. M. niger
40. Crenella glandula
4l. Modiolus modiolus
42. Anomia aculeata
43. Astarte undata
44. A. subequilatera
45. Cyclocardia borealis
46. Arctica islandica
47. [!'iateZla arctica
48. 1'hyasira j'lexuosa
49. Ccrostodcrma pinnulatum
50. Clinocardium ,?i1iatum
[it. l'hy Zlodooe sl'.
52. P. mauulata
53. P. groenlandiua
54. P. mucosa
55. Paranaitis speuioso
56. Eteone longa
57. Aphrodita hastata
58. Laetmonioe j'ilicornis
59. Antinoella sarsi
60. Lepid,motus squamatus
6l. Hartmania moorei
62. llarmothoe imbricata

APPENDIX II

63. H. extenuata
64. H. oerstedi
65. H. nodosa
66. POLYNOIDAE
67. Pholoe minuto
68. Sthenelais limicola
69. Glycera capitata
70. Glycera sp.
7l. Gon iada macu la ta
72. Goniada norvegica
73. Ophioglycera gigantea
74. Ophioglycera sp.
75. Nephtys buoera
76. N. incisa
77. N. ciliata
78. Nephtys caeca
79. N. picta
80. N. sp.
8l. Aglaophamus circinata
82. Notomastus latericeus
83. Heteromastus j'iliformis
84. Mediomastus ambiseta
85. Scalibregma inflatum
86. Polyphysia crassa
87. Nicomache lumbricalis
88. Praxillella praetermissa
89. Rhodine loveni
90. Euclymeme Bonalis
9l. Maldane sarsi
92. M. sp.
93. Ophe lia limacina
94. l'J'avis'ia sp.
95.1'. ("H'nea
96. Ophelina acuminata
97. Sternaspis scutata
98. Spio filicornis
99. S. setosa

lOO. Prionospio steenstrupi
lOl. Poludora websteri
l02. P. ~ocialis
l03. Laonice cirrata
l04. Scolelepis squamatus
lOS. Spiophanes bombyx
l06. S. sp.
l07. 1'rochochaeta sp.
l08. Aricidea quadrilobata
l09. A. suecica
llO. A. jeffreysii
lll. Paraonis fulgens
7Z!!. Tauberia araoilis
1[;" !lpis to/n'a;zchus typious
111. SabclloPia vulgariu
Uf>. NotllPI:,l conchyleU'1
ll6. [':uniee pennata
ll7. E. llo]'tJegica
ll8. Lumbrineris sp.
ll9. L. fragiliu
l20. L. tenuis
l21. L. impatiens
l22. Ninoe nigripes
l23. Drilonereis magna
l21. Paramphinome pulehella



125.
126.
227.
228.
229.
230.
23 Z.
232.
233.
234.
235.
136.
237.
238.
139.
140.
24 Z.
242.
243.
244.
245.
146.
147.
248.
249.
150.
252.
252.
253.
254.
l5 5.
l5 6.
l5 i.
15i.
IS,).
UJ.
261.
l62.
U; 3.
Z (} --1.
165.
l66.
167.
1.68.
l69.
l70.
17 Z.
l72.
l73.
l74.
l75.
1.7 6.
I. 77.
178.
l?9.
l80.
281.
l82.
Z83.
l84.
185.

Scoloplos sp.
S. armigeY'
S. acutus
Chaetozone setosa
Tharyx acutus
Cossura longociY'rata
Owenia fusifor>mis
Myriochele heeY'i
Cistena gouldii
Ampharete sp.
A. acutifrons
A. arctica
Melinna cristata
Anabothrus gracilis
Amphitrite sp.
A. ornata
A. figulus
A. cirrata
Trichobranchus glacial is
TeY'ebellides stroemi
Pista maculata
Polycir>rus eximius
P. medusa
StY'ebloBoma spiralis
TEJlEBE'LLIDAE'
Pherusa plumosa
Brada gY'anosa
B. inhabilis
B. villosa
DiplociY'Y'us hiY'sutus
Euchone Y'ubY'ocincta
Chone infundibuliformis
Chone duneri
Chone sp.
Sabella crassicornis
S. penicillus
S. sp.
Potamilla sp.
P. neglecta
P. r>enij'oY'mis
Auto7ytus sp.
Sphael>,Jsy 1l-is ey>inaceus
Exogone verugcY'a
Sl!llis coY'nuta
SUllis sp.
Nereis sp.
N. viY'ens
N. pelagica
N. zonata
N. grayi
Phascolion stY'ombi
Calanus finmaY'chicus
Balanus balanus
B. cY'enatus
E' "do Y'e II a t Y'umca tu la
Culathura bY'anchiata
Cil'olana polita
CldY'ido teat uft s i
~Ju~zira al La
Ampclisca abJita
A. vador'urn
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l8 6.
l8 7.
l88.
l89.
190.
19 Z.
192.
193.
194.
195.
196.
197.
198.
199.
200.
202.
202.
203.
204.
205.
206.
207.
208.
:~ 0 II.
;: 10.
::U.

223 .
2l4.
2l5.
226.
217.
228.
2l9.
220.
222.
222.
223.
224.
225.
226.
227.
228.
229.
230.
23 Z.
232.
233.
234.
235.
236.
237.
238.
239.
240.
242.
242.
243.
244.
245.

A. rnarcY'ocephala
A. aequicoY'nis
Byblis gaimardi
Haploops setosa
H. j'undiensis
COY'ophium bonelli
C. volutatoY'
Erichthonius Y'ubY'icornis
L dirj'orornis
Unciola irroY'ata
U. leucopis
Casco bigelowi
Melita nitida
Maera danae
M. loveni
AY'gissa harnatipes
Ischyrocerus anguipes
Tmetonyx cicada
Hippornedon propinquis
Anonyx sarsi
Psammonyx nobilis
O~chomenc dcpre88~

Menigrates obtusifrons
11estwoodilla brevicaleal>
I-'hotl:S i'einhal'di
Gommor'opsiiJ me LOJIO!Jf3

PodoceY'opsis nitida
Protomedia fasciata
LeptocheiY'us pinguis
Phoxocephalis holbolli
Harpinia propingua
H. trumcata
Stenopleustes gracilis
Pleusymtes glaber
Dyopedos porrectus
Dyopedos monocantha
Aeginia longicornis
Meganyctiphanes norvegica
Pandalus montagui
E'ualus pusiolus
Crangon septemspinosa
Ilxius serratus
Pagurus acadianus
P. pubescens
P. sp.
Hyas coarctatus
Cancer irroratus
Psolus fabricii
Molpadia oolitica
Strongylocentrotus droebachiensis
Echinarachnius parma
Brisaster fragilis
Ctenodiscus crispatus
Asterias sp.
Ophiura robusta
Ophiura sarsi
Ophiacantha bidentata
Ophiopholis aculeata
Amphipholis squamata
Polycarpa fibrosa
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2 3 4 5 6 7

63
64
65
66
67
68
69
70 1 (0.012)
71 2 \ O. 166 ) 6 (0.112)
72 1(0.267) 1 (0.303)
73
74
75
76 8(0.228) 2(0.211) 3(0.085) 3(0.050) 1(0.117)
77
78
79
80
31 1 (0.025)
87 4(0.020) 3(0.009) 5 (0.139)
83
84
85 1 (0.030)
86 1(1.607)
87
8E
89 2(0.060)
90
91 2(0.006)
92
93
94
95
96
97 9 ( 1 .363) 1 (0.64) 3(0.848) 1 (0.163)
98
99

100
101
102
103 1(0.025)
104
105
106
107 1 (0.049)
108 1 (0.050)
109 1 (0.035)
110
III
1 12
1 13
1 14
1 1 5
1 16
117
113 1 (0.080)
119 1 (0.020) 4(0.073)
120
121
122 3(0.080) 2 (1 .082)
123 3(0.058)
124
12 S
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2 3 4 5 6 7

126
127
128
129 1 (0.005)
130
1 31 1 (0.005) 3 (0.128)
132
133
134
135
136
137 56(0.153) 19(0.036)
138 3(0.007)
139
140 1 (0.028)
141
142
143
144
145
146
147
1413
149
1 SO
1 51 1(0.017)
152 1 \ 0 . 551 )
153 1(0.103 )
154
155
156 1 (0.028)
157 1 (0.010)
158
159 3(0.049)
160 1(0.026)
161
162
163
164
165
166
167
168 1 (0.028)
169
no
171
172
173
174 1 (0.007)
175 6 (0.112) 1(0.022)
176
177
178
179
180
181
182
183
184 2 (0.014)
., BS
186
187
188



2 3
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4 5 6 7

189
190 9(0.018)
191
192
193
194
195
196 1(0.002)
197 1(0.002)
198
199
200
201
202
203
204 2(0.004)
205
206
207
208
209
210
211
212
213
214
215
216 2(0.004)
217 1(0.002)
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
234
235
236
237
233
239
240
241
242
243
244
245

4(0.028)

3 (0.021 )

1(0.007) 1(0.001)

1(0.001 )

1 (0.001 )
4(0.028)

2(0.020)
16(0.010)

1 (0.192)
1(0.192)

2-

1 (0.668) 2(2.064)
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8 9 10 11 12 13 14

1
2
3
4
5
6
7
8 2 (0.019)
9

10
11 20(9.822) 62(14.713) 8(3.947) 2(0.746) 24(17.021)
12
13 2 (0.176) 2 (0. 145)
14 3 (0. 123)
15
1 G
17
18 2(0.570) 1 (0.076)
19
20
21 1(0.063) 1 (0.224)
22
23
24
25
26 1 (0.013)
27
28
29 1 (0.088) 1 (0.080) 1 (0.076)
30 11 (1. 01 2) 2 (0.170) 4(0.526) 6 (0.310) 7(0.328) 13(0.740) 20(1.897)
31
32
33 1 (0.080)
34
35 4(0.346) 8(0.556) 2(0.097)
36
37 1 (0.938)
38
39 1 (0.130)
40
41
42
43 1 (2.345 )
44 3 ( 7 . 155 ) 4 (5.519 )
45 1 (0.050) 2 (0.087)
46
47
48
49
50
:5 1
52 1 (0.022)
:53
54
55
:56
57
58
59
60
61
62
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8 9 10 11 12 13 14

126
1 27
128
219
130
131
132
133
134
135
136 1 (0.010)
137 27(0.800) 4(0.023) 4(0.007)
138
139 1 (0.066) 4(0.098)
140
1 41
142
143
144
145
146
147
148
149
150 2(0.382)
1 51
152
153
154
155
156
157
158 1(0.010) 3(0.008)
159
160
161
162 4 (0.210)
163
164
165
166
167
168 1 (0.006)
169
170
171
172
173
174 1 (0.089) 1 (0.092)
175 1 (0.023)
176
177
178
179
180
181
182
183 1 (0.012)
184 1 -
185
186
187
188 1 -
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8 9 10 11 12 13 14

63
64
65
66
67
68
69 1 (0.105)
70
71 1 (0.008) 2(0.028) 1 (0.139) 1 (0.010) 3(0.064)
72
73
74
75
76 1 (0.111 ) 1 (0.398) 2(0.262) 2 (0.51 fJ)
77 3(0.082) 2(0.222) 1 (0.398) 3(0.393) 5(0.363)
78
79
80 1 (0.072 )
81
82 1 (0.238)
83
84
85
86 1 -
87 1 (0.006)
88
89
90
91 1 (0.010)
92
93
94 3(0.205)
95
96
97 1 (0.160) 2(0.362) 1 (0.014)
98
99

100
101
102
103
104
105
106 1 (0.089) 8(0.726)
107
108
109
110
111
112
1 1 3
114
115 1 (0.238)
116 1 (0.089) 8(0.736) 1 - 12 (1 .(63) 3(0.066) 1 (0.038) 4(0.953)
117
118
119 2(0.500) 2(0.300) 1 (0.139) 1(0.097) 1 (0.006) 1 (0.305)
120
121
123
124
125



26

8 9 10 11 12 13 14

189 12(0.027) 1 - 3(0.070)
190 4(0.009) 1 -
191
192
193
194
195
196 2(0.024)
197
198
199
200
201
202
203
204
205
206
207 2-
208
209
210
211
212
213
214 4(0.049)
215
21 G 1 -
217
218
219
220
221
222
223
224
225
22G
227
228
229
230 1(0.067)
231
232
233 1 ( '1 • D2 2 )
234
235
236
237
238
239 4 (5.519) 1 (0.085)
240 10(0.540) 12(0.624) 1 (0.116)
241 4(5.236) 2(0.224) 2(0.300) 2 (0.108) 2 (0.104) 6(0.697) 3(0.425)
242
243 1(0.112) 1(0.142)
244 1 (0.154)
245



27

15 16 17 18 19 20 21

1 1(1.502)
2
3
'1
5
6
7
8 1 (0.012 )
9 1 (0.015)

10
11 10 (3.573) 13 (9.612) 7(1.105)
12 1 (0.012)
13
14
15 1 (0.205)
16
1 7
1 "(>

19
20
21 1 (0.755)
22
? ..,
LJ

24
."LJ

26
n
28
29
30 16(1.372) 11(0.642) 9(0.542) 4(0.322) 14(0.826) 6(0.738) 3(0.352)
31
32
33 1 (0.046) 1 (0.110)
34
35 4 (0.216)
36 1 ( 1 25.75 )
37
38
39
40 3(0.353)
41 18(201.74 )
42
43 1(1.269) 2(6.965) 1 (4.189)
44
45 1(0.118 ) 1 (0.350) 1 (3. 760) 3(15.474)
46
47 2(0.252)
48
49
50
51 1 (0.094)
52
53
54 1(0.007)
55
56
57
58 1 (0.020)
59 2 (0.143) 2(0.167)
60
61
62



28

15 16 17 18 19 20 21

63
64
G5
G6
67
68
69
70 1 (0.015)
71 5(0.042)
72 1 (0.849) 3(0.408) 1 (0.009)
73
74
75
76 3 (0.111 ) 4 (0.061 ) 2(0.036) 4 (0.041 ) 5 (0.510) 2 (0.163)
77 4 (0.148) 1 (0.015) 3(0.245)
78
79
80
gl
82
83
84
85 1 (0.012)
86 2(1.162) 1 (2.935 )
87
88
89
90
91
92
93 2(0.024)
94 1(0.006)
95
9G 1 (0.063)
97 1 (0.271 ) 4(2.100) 4(0.756)
98
99

100
101
102
103 3(0.056)
104
105
106
107
108
109 3(0.033)
] 10
111
112
113
114
1 1 5
11 G 2(0.382)
1 17 2 (1.453)
118
1 19 1 (0.019) 2(0.045) 1 (0.226 )
120
121
122
123 1 (0.011 )
124
125



29

15 16 17 18 19 20 21

126
127
128
129 1(0.014)
130
131 1 (0.010)
132
133
134 1(0.037) 1 (0.020) 1 (0.014)
135
136 1 (0.043)
137 6(0.030) 7(0.050) 6(0.083)
138 1 (0.010)
139 1 (0.020) 1 (0.014)
140
141
142
143 3(0.036)
144 1 (0.020)
145 1 (0. (JOil) 2(0.037) 1 (0.014)
146
147
148 1 (0.300)
149
150 1 (0.480)
151
152
153
154
1 S 5
156
157
158 2 (1 .021 )
159
160
161 1 (0.012)
162
163 1 (0.050) 1 (0. 042) 2(0.085) 5 (0. 167 )
164
165
166
167
168 1 (0.012)
169
170
171
172
173 1 (0.007)
174 1 (0. 013) 1 (0. 01 5)
175 1 (0.052)
176
177 1 (0.469)
178
179 1 (0. 009)
180 2(0.052)
181
182
183
184
I ~) 5
1 Uti
187
1 ~) () 1 (0. 009) 1 (0. 004)<)0



30

15 16 17 18 19 20 21

189 64(0.576) 1 (0.014) 1 (0.004)
190 17(0.086) 1 (0.009) 6(0.084) 27(0.064) 9(0.036) 5 (0.014)
191
192
193
194 2 (0.012)
195
196 6(0.030) 4(0.036) 3(0.042) I (0.012) 5(0.020)
197
198 1(0.006)
199
200
201
202
203
204
405
206
207
208
209
210
211
212
213 1 (0.005) 1 (0.014) 4(0.048)
214 1 (0.005) 2(0.028) 5(0.020) 1 (0.006)
215
216 1 (0.005) 1 (0.009) 1 (0.004)
21 7 1 (0.009)
218
219
220
221 2(0.008) 1 (0.006)
222
223
224
225
226
227
228
229 1 (0.264)
230 1(0.300) 3(0.818)
231
232
233
234
235
236
237
238
239
240
241 7(0.035) 3 (0.150) 4(0.534) 2(0.555) 1 (0.141 )
242 1 (0.050) 2 (0.281 )
243
244
245



31

22 23 24 25 26 27 28

1
2
3
4
5
6
7
8 1 - 2 (0.155) 2(0.265) 1 (0.372 )
9

10
3(0.085)11

12
13 1 (0.068)
14 1 (0.340)
15 1 (0.372)
16
17
18
19
20 1 (0.012)
21
22
23
24
2",)
26
27
28
29
30 4(0.773) 7 (1.430)31

1 (0.172)32
33
34 2(0.455) 6(0.898) 2(0.344)35
36
37 1 ( 1 25.75)
38
39 1 (0.223)
40 1 (0.078)
41 8(73.6G) 4(6.609) 102(681.34)42

4-
43 2(8.258) 3(9.604)
44 2(8.260) 1 (3.201 ) 2 ( 1 2.28)45 1 (0.369)
46
47 2(0.045)
48 1 (0.078)
49 2(0.445) 3(0.233) 4 (1. 411 )50
51
52
53
54
55
56
57
58
59 1 (0.003)
60
61
62



32

22 23 24 25 26 27 28

63 1 (0.005)
64
65
66
67
68
69 2(0.096) 2 (0.169)
70
71 1 (0.002)
72
73
74
75
76 3(0.553)
77 2(0.073) 3(0.202) 2(0.703)
78
79 1 (0.067)
80
81 1 (0.352)
82
83
84
85 1 (0.007)
86
87
88
89
90 1 -
91 1 (0.032)
92
93
94
95
96 2 (0.011 )
97
98 1 (0.036)
99

100
101
102
103 1 (0.005)
104
105 8(0.536)
106 1 (0.003)
107
108
109
110
11 1
112
113
114
115
116 1 (0.382) 1 (0.122)
I 1 7
118
119 1 (0. 125 ) 1 (0.242) 3(0.404)
120
121
122
123
124



33

22 23 24 25 26 27 28

125
126
127
128
129
130
131 1 (0.007) 1'(0.003) 1 (0.002)
132
133
134 1 (0.005) 1 (0.001 )
135
136 13 (0.105)
137 4(0.039) 1 (0.024) 2 (0.014) 6(0.060) 14 (0.112)
138
139
140
141
142 1 (0.036)
143
144 1 (0.005) 1 (0.010)
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161 1 (0. 005)
162 2 (0.014)
163 1 (0.007) 1 (0.028) 2(0.069) 5(0.205)
164
165 1 (0. 122)
166
167
168
169 1 (0.085)
170
171
172 1 (0.085) 1 (0.822) 3(0.365)
173
174 1 (0.122)
1 75
176 2(0.003)
177 2(2.964)
178 1 (1 .482)
179 1-
180
181
lEl2
183 3 (0.012) 2 (0.018)
184
185



34

22 23 24 25 26 27 28

186
187
188
189
190 1 (0.010)
191 1 (0.010)
192
193 4(0.040) 2(0.006) 1 (0.009)
194
195 3(0.030) 1( 0.003)
196 1 (0.010)
197
198
199
200
201
202 1 (0.003)
203
204
205
206
207
208
209
210
211 1 (0.010) 1 (0.005) 1- 1 (0.009)
212 2(0.006)
213 1- 12(0.031)
214 7(0.070) 8(0.228) 7(0.063)
215 1 (0.004)
216 2 (0; 018)
217
218
219
220 4(0.036)
221
Z22
223
224
225 6 (0.165) 2(0.044)
226
227
228 1 (6.884)
229 1 (1. 311 ) 1 (0.372 )
230 2 (0.108) 1 (0.140) 1 (0.760)
231
232
233 6(0.609)
234
235 2(3.520)
236
237
238
239
240 2 (0.214)
241
242 1 (0.363) 2(0.204)
243 4 (2.180) 3 (1.088)
244
245



35

29 30 31 32 33 34 35

1
2
3
4
5
6
7
8
9 2(0.067)

10
11 14(8.555)
12
13
14
15 1 (0.185)
16
17
18
19 2(0.848) 1 (0.314 )
20
21
22
23
24
25
26
27
28
29
30 S (0.719 )
31
32
33
34 6(0.729) 2(0.448)
35
36
37
38
39
40 1 (0.206)
41 62(412.9) 1(2.687) 9(19.564) 6(27.598)
42 3- 1 -
43 1 (3.4)
44 1 (4.252)
45 1 (3.200)
46
47
48
49 4 (1.411 ) 1 (3.200)
50
51
52
53
54
55
56
57
58
59 1 (0.128)
60 2(0.344)
61
l~ 2



36

29 30 31 32 33 34 35

63
64 1 (0.032 )
65
66
67
68
69 1 (0.036) 1 (0.005)
70
71
72 1 (0.011 )
73
74
75
76 4(0.088)
77
78 3(1.066) 1 (0.003)
79
80
81
82
83 1 (0.002)
84 1 (0.112)
85
86
87
88
89
90 1-
91
92
93
94
95
96
97
98
99

100
101
102
103 1 (0.112)
104
105 3(0.008)
106
107
108
109
110
111
112
113
1/4
115
116
117
118
119
120
121
1., ~

L (..

123
124



37

29 30 31 32 33 34 35

125 1 (0.008) 1 (0.004)
126 1 (0.015)
127
128
129
130
131
132
133
134
135
136
137 27(0.254) 3(0.028) 2 ( .006)
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163 4 (0.210) 1 (0.012) 1 (0.046 )
164
165
166
167
168 1 (0.006)
169
170 1 (0.022)
171
172
173 1 (0.090)
174 1 (0.005)
175
176
177 1 (0.625)
178 2 (1 .249 )
179
180
181
182
183
184
185



38

29 30 31 32 33 34 35

186
187
188
189
190
191
192
193 1(0.007)
194
195 2(0.014) 7(0.063)
196 1(0.007)
197
198
199
200
201
203
204
205 1 (0.030) 1 (0.002 )
206 1 (0.008) 1(0.047)
207
208
209
210
211 1 (0.020)
212
213
214 26(0.538) 3(0.070)
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235 1 (0.022)
236 2(0.634)
237 2 (1 .873 )
238
239
240
241
242
243 1 (0.280)
244
245



39

36 37 38 39 'fO 41 42

1
2
3 1 (0.167)
4
5
6
7
8
9

10
11
12 1 (0.050)
13
14
15
16
17
18
19
20
21
22
23
24 1 (0.078)
25
26
27
28
29
30
31 2 (0.114)
32
33
34 1 (0.448) 4(0.560)
35
36
37
38
39
40 1 (0.069)
41 4(23.799) 1 (9.256) 2(14.254)
42
43 1 (4.257 )
44 1(5.795) 2(11.965)
45 1 (6.820)
46
47
48 2 (0.138)
49 1 (0.069)
50
51
52
53 1 (0.003)
54 1 (0.191 )
55
56
57
58
59 1 (0.045) 2(0.034)
60
61
62



40

36 37 38 39 40 41 42

63 2(0.305)
64
65
66
67
68
69 1 (0.060) 1(0.007) 1 (0.219)
70
71 1 (0.01)
72 1 (0.010)
73
74
75
76 1 - 1 (0.020)
77
78
79
80
81
82
83
84 1 (0.720)
85 2(0.029)
86
87
88
89 1 (0.052) 3(0.378)
90 1 (0.005)
91
92
93
94
95
96 2 (0.011 )
97
98 1(0.005)
99

100
101
102
103 2(0.038) 2 (0.186)
104 1 (0.005) 2(0.035)
105 1 (0.005)
106
107
108
109
110
111
112
113
114 3 (0.015) 1 (0.730)
115
116
117
118
119 1 (0.030)
120
121
122
123
124



41

36 37 38 39 40 41 42

125 2 (0.121 )
126 1 (0.005) 1 (0.040) 1 (0.010) 1 (0.219 )
127
128 1 (0.005)
129 1 (0.005)
130
131
132
133
134
135
136 1 (0.020)
137 3(0.017) 1 (0.021 ) 3(0.095)
138 1 (0.017)
139 1 (0.048)
140
141
142
143
144
145
146
147
148
149 1 (0.190) 1 (0. 167 )
150
151
152 1 (0.425)
153
154
155
156
157
] 58
159
160
161
162
163 1 (0.049) 2(0.055)
164
165
166
167
168
169
170 1 (0.070)
171
172 2(0.005)
173
174
175 1 (0.017) 1 (0.049)
176
177
178
179
180
181
182
183
184
185 4(1).027)



1.12

36 37 38 39 40 41 42

186
187
188
189
190
191 1(0.019) 3 (0.021 )
192
193
194 1(0.007) 2 (0.010)
195 2(0.020) 3(0.022)
196
197 2(0.020) 2(0.0G9)
198
199
200
201
202
203
204
205 1(0.003) 1 (0.003)
206
207
208
209
210
211
212 4(0.037)
213 1 (0.005)
? 14 2(0.0311) I (0. 0(5)
125
216
217
218
219 1(0.007) 1 (0.005)
220
221
222
223
224 1 (0.112)
225 1 (0.003) 1(0.007) 3(0.336)
226
227
228
229
230 1 (2.228)
231
232
233
234
235
236 2 (0.500)
237
238
239
240
241
242
243 2(0.553)
244
245



43 44 45 46 47 48 49

1
2
3
4 2(1.217)
5
6
7 1 (0.219)
8
9 1 (0.226)

10
11
12 1 (0.024)
13
14
15
16
17
18
19
20
21 1(0.371)
22
23
24
25
26
27
2B
29
30
31 5 (0.100)
32
33
34
35
36
37
38
39
40
41 5(33.788) 41 (587.17)1 (1.130)
42
43 2(6.300) 1 (5.4)
44 1 (5.4 )
45
46
47
48
49
50
51
52
53
54
55
56
57
513
59 1(0.040)
60
61
62



44

43 44 45 46 47 48 49

63
64
65
66
67
68
69
70
71 1(0.007) 2(0.036)
72
73
74
75
76 1 (0.038)
77 2(0.072)
78
79
80
81
82
83
84
85 8(0.167)
86
87
88
89 1 (0.054)
90
91
92
93
94
95
96 1 (0.009) 1 (0.087)
97
98
99

100
101
102
103 1 (0.030)
104
105 2(0.148) 1 (0.028) 2(0.005)
106 1 (0.054) 1 (0.011 ) 1 (0.034)
107
108
109
110
111
112
11 3
114 1 (0.015) 4(0.009)
115
116
117
118
119
120
121
122
123
124



45

43 44 4 ~) 46 47 48 49

125 1 (0.074) 1(0.030)
126
127 1(0.003)
128
129 2(0.002)
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149 1 (0.003)
150
151
152
153
154
155
156
157
158
159
160
161
162
163 2 (0.010) 1 (0.020) 1 (0.025)
164
165
166
167
168
169
170
171
172
173
174
175 4(0.084) 1 (0.080)
176
177
178
179
180
181
182
183
184
185



46

43 44 45 46 47 48 49

186
187
188
189
190
191
192
193
194
195 5(0.015) 4 (0.021 ) 4(0.017)
196
197 1(0.007)
198
199 8(0.056)
200
201
202 1(0.018)
203
204
205
206
207
208
209
210
211
212
213 1 (0.003)
214
215 1- 1 (0. O!) 3 )
216
217
218
219
220
221
222
223
224
225 1 (0.010) 2(0.038)
226
227
228
229
230 2(0.227)
231
232
233
234
235
236
237
238
239
240
241
242
243 1(1.213)
244
245



47

50 51 52 53 54 55 56

1
2
3
4
5
6
7 2(0.023)
8 1(0.070) 1(0.017)
9 1 (0.003)

10
11
12
13
14 1 (0.263)
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31 2(0.022)
32
33
34
35
36
37
38
39
40
41 16(385.42) 2(9.775) 10(354.9)
42
43
44
45
46
47
48
49
50
51
52
!i 3
54
r" r.l J

56
57
58
59 1(0.331 )
60 1 (0.482) 1 (0.036)
61
62



40

50 51 52 53 54 55 56

63
64
65
66
67
68 1 (0.003)
69 2(0.006)
70 1 (0.473)
71 1 (0.008) 1 (0.003)
72
73
74
75 1 (0.080) 1 (0.014)
76 15 (0.103)
77 1 (0.014)
78
79
80
81 2(0.053)
82
83 1(0.027)
84
85
86
87 1 (0.010)
88
89 1 (0.030)
90 3(0.030) 1 (0.26)
91
92
93
94
95
96
97
98 1(0.037)
99

100
101
102
103 1 (0.010) 1 (0.014)
104 1 (0.017) 1 (0.005) 1 (0.026)
105 2(0.070) 1 - 1 (0.016) 3(0.145) 2(0.052)
106
107
108
109
110
111
112
113
114
115
116
11 7
118
119 1 (0.005)
120
121
122 5(0.025) 1 (0.050)
123 1 (0. OfJ3)
124



49

50 51 52 53 54 55 56

125
126 1 (0.080)
127
218
219
130
131
132
133
134
135
136
137
138
139
140
141 1 (0.112) 2(0.286)
142
143
144 8(0.054)
145
146
147
148
149 2(0.226) 1 (0.143)
150
151
152
153
154
155
156
157
158
159 1 (0.113)
160
161
162
163
164
165
166
167
168
169
170 3 (0.166)
171
172
173 2 (0.018)
174
175
176
177
173 ? (I .(49)
179
lBO
131 1(0.030)
1HZ
183
184
185



50

50 51 52 53 54 55 56

186
187
188
189
190
191
192
193
194 3.( 0.003)
195
196
197
198
199
200
201
202
203
204
205
206 1 (0.078)
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225 2(0.080) 2(0.070)
226
227
228
229
230
231 2(2.385)
232 1 (0.584)
233
234
235
236 3(0.234) 1 (19.028)
237
238
239
240
241
242 1(0.012)
243
244
245



51

57 58 59 60 61 62 63

1 1 (133.684)
2
3
4
5
6
7
8
9 1(0.293)

10
11 14(8.886)
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30 2(0.530) 3 (0.391 ) 18(2.583) 3(0.458)
31
32
33
34 12 (1.885) 2(0.490)
35
36 1(1.940)
37
38
39
40 1 (0.116)
41 1 (3.614) 58(5B3.7) 70 (411 .3) 42(622.6) 25(479.4)
42 ~~ - 1 ( <; • 1 ;'~; )
43 2 (B. 6 )
44
45 1 ( (]. 155 )
46
47 1 (0.903)
48
49 4(0.464) 1(0.555) 2 (0.128)
50
51
52
53
54
55
56
57
58
59 1 ((J. 0(5) 1 (0. OIJn)

60 1 ((J. 0(5)

61
62



52

57 58 59 60 61 62 63

63
64
65
66
67
68
69 1 (0.033) 1(0.007)
70
71 1 (0.009)
72
73
74
75 1 (0.034)
76
77 6(0.490) 2(0.072)
78 1 (0.008)
79
80
81
82
83
84
85 1 (0.046) 1 (0.110)
86
87
88
89
90 1 (0.010)
91
92
93
94
95
96 1 (0.003) 1(0.007)
97
98
99

100
101
102
103
104
105
106
107
108
109 1 (0.006) 1 (0.110)
110
111
112
113
114
115
116
117 1 (0.495)
118
119 1 (0.070) 2(0.184)
120
121
122
123
124



53

57 58 59 60 61 62 63

125
126
127 1 (0.010) 1 (0.008)
128
129
130
131
132
133
134
135
136
137 46(0.540) 46(0.533) 8(0.086) 1 (0.023)
138
139 1 (0.030)
140
141 1 (0. 11 0)
142
143
144 1 (0.115 )
145
146
147
148
149 1 (0.110)
150
151
152
153
154
155
156
157
158
159
160
161 1 (0.008)
162
163 8 (0.163) 5 (0. 172) 1(0.090) 1 (0.010)
164
165
166
167
168
169
170
I 71
172 1 (0.006)
173 2(0.072) 1 (0.039)
174
175
176
177
178 14(8.886) 15(7.600) 9(8.096)
179
180
181
182
183
184
185



54

57 58 59 60 61 62 63

186
187
188
189
190
191
192
193
194
195
196
197 1 (0.047)
198
199 1 (0.017)
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214 34(0.576) 7(0.0180) 4 (0. 11 5)
215 2(0.034)
216
217
218
219
220
221
222
223
224
225 3(0.064) 1(0.044) 2(0.053)
226
227
228
229 1 ( 0.239 ) 1 (0.014)
230
231
232
233
234
235
236
237
238
239
240 1(0.093)
;'41 4 (0.419)
242 4(0.417)
243 3(0.379)
244
245



55

64 65 66 67 68 69 70

1 1 (68.13)
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30 6(0.277) 5(0.290) 19 (0.100)
31
32
33
34 3 (0.691 )
35
36
37
38
39
40 2 (1.010)
41 100(2023) 25(481.2)
42 7-
43 3(1.502)
44 6(3.006)
45
46
47
48
49
50
51
52 1 ( . (02)
53
54
55
56
57 1 (4.434) 1 (0.590)
58 1 (0.840)
59 1 (0.004)
60
61
62 1 (() . () 15 )



56

64 65 66 67 68 69 70

63
64
65
66
67
68
69 4(0.243) 1 (0.012)
70
71 1 (0.004) 1 (0.003) 1 (0.028 )
72
73
74
75
76 1 (0.030) 1 (0.058) 6(0.308) 4(0.047)
77 1(0.087)
78
79
80
81
82 1 (0.033)
83
84
85 1 (0.023)
86 1 -
87
88 1(0.007)
89
90 2(0.034)
91 1 (0.007)
92 3(0.008)
93 1 (0.014)
94
95 1 (0.080)
96 4(0.032) 1 (0.006)
97 2(0.507) 3 ( 1 . 319 )
98 1 (0.003)
99

100
101
102
103 1(0.087) 1 (0.082) 1(0.051)
104
105 4 (0.013 ) 68(0.301)
106 1 (0.029)
107
108
109 1 (0.003)
110
111
112
113
114
115
116 1 (0.782) I (0.059)
117
118
119 2(0.404) 5(0.3g3)
120
121
122
123
124



',7

64 65 66 67 68 69 70

125
126 1(0.087)
127
128
129 4(0.040) 1 (0.009)
130
131 1 (0.009) 1 (0.005) 1 (0.016)
132
133 1 (0.158)
134 1 (0.158) 2(0.043) 1 (0.016)
135
136
137 2 (0.010) 17(0.073) 1 (0.004) 7 (0.019) 2(0.032)
138 2(0.008)
139
140
141
142
143 1 (0.033)
144 1 (0.010) 2 (0.019)
145
146
147
148 4 (0.133)
149 3-
150
151
152
153 2 ( 0.143 )
154
155
156
157
158
159
160
161 2(0.008) 1 (0.019)
162
163 2 (0.010)
164
165
166
167
168 1(0.006) 1 (0.033)
169 1 (0.782)
170
171
172 2(1.554)
173 1 (0.005) 2(0.088)
174
175 3(0.047) 3(0.032)
176
177
1/8 52(57.B2)
17<)
lUO 3(0.073) 2(0.089)
181 2(0.090)
182
183
184
185



58

64 65 66 67 68 69 70

186
187
188
189
190 6 (0.021 ) 14(0.037)

191 1 (0.003)
192
193
194
195 1 (0.005)
196 3 (0.015)

197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212 1 (0.002)
213
214 2(0.028) 1 (0.014)
215 1 (0.003)
216 1 (0.003)
217 3(0.006)
218
219 1 (0.002)
220 1 (0.014)
221 1 (0.003)
222 4 (0.130)

223
224
225 4(0.135) 3(0.070)
226 1 (0.378)
227
228
229 1 (0.143)
230 1 ( 1 .945 ) 3(2.087)
231
232
233
234
235
236 1 (0.120)
237
238
239
240
241 1(1.886) 7 (0.30 ()) o(U.;' 10)

242 2 (0.770)
243 2(0.774) 3 (1 . 129)
244 1(0.376)
245 l?(fLCJ5?)



59

71 72 73 74 75 76 77

1
2
3
4
5
6
7
8
9

10
11 19(11.114) 2 (2. 112 )
12
13 1(0.036)
14 1 (0.070)
15 1 (0.030)
16
17
18
19
20
21 1 (1.247)
22
23 1(32.365)
24
25
26
27
28
29
30 9(0.370) 5(0.366) 2 (0. 11 3 ) 3(0.390)
31
32
33 1 (0.120)
34
35 1 (0.095)
36
37
38 1 (0.150)
39
40
41 1 (3.284)
42
43 1 (0.055) 1 (6.650 )
44 1 (6.2 ) 1(10.827)
45 2(9.672) 1 (0.362 ) 1 (0.148) 1 (0.120)
46
47
48
49
50
51
52 1 (0.020)
53
54
55
56
57
5B 1 (0.260) 1(0.007)
59
(iO
61
6 ,)



60

/ I /2 73 74 75 76 77

63
64
65
66
67
68
69
70
71 1 (0.010) 1 (0.017) 2(0.050)
72
73
74
75
76
77 2(0.053) 2(0.038) 4(0.088)
78
79
80
81 2 (0.134)
82 1(0.037)
83
84
85
86
87
88
89
90
91
92 2(0.075)
93
94
95
96
97 1 (0.523 )
98
99

100
101
102
103 1 (0.033)
104
105
106
107
108
109
110
111
112
113
114
1 15
116 4 ( 1 . 152 )
117
118
119 1 (0.080) 4(0.028) 1(0.007)
120
121
122 2(0.014)
123
124 1 (0.018)



61

71 72 73 74 75 76 77

125
126 1 (0.013)
127
128
129 1 (0.040) 1 (0.260)
130
131 6(0.042) 4(0.058)
132
133
134 1 (0.030) 1 (0.044)
135
136
137 17 (0. 1 75) 1 (0.010) 9(0.052)
138 2(0.060) 1 (0.025)
139 4(0.004)
140
141
142
143
144
145
146
147
148
149 1 (0.011 )
150 1 ( 0.313)
151
152
153
154
155
156 1 (0.01 )
157
158
159
160
161
162
163 1 (0.022)
164
165
166
167
168
169
170
171
172
173 1 (0.010)
174 1 (0.064) 1 (0.018)
175 1 (0.044) 1 (0.017) 4(0.067)
176
177
I 7B
179
1BO 1(0.007) 2-
1Bl
182
183
184
185



62

71 72 73 74 75 76 77

186
187 4(0.02)
188
189
190 6(0.048) 6(0.003)
191
192 5 (0.010)
193 1(0.002)
194
195 6(0.078) 4(0.028) 5(0.002)
196 4(0.053) 5(0.035) 4 (0.019)
197
198
199 1 (0.002)
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214 1 (0.051 ) 3(0.042)
215
216
217
218
219
220 1(0.007)
221
222 1 (0.045) 2(0.05)
223
224
225
226
227 2(0.034)
228
229
230
231
232
233
234
235
236
237
238
239
240
241 4(0.466)
242 1 (0.117)
243
244
245



63

78 79 80 81 82 83 84

')

'-

3 2 (0.164)
4
5
6 1 (8.812)
7
8 1 (0.184) 1 (0.044)
9

10
11
12 4 (0.019) 1(0.024)
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28 1 (0.010)
29
30 2 (0.115) 2(0.048) 2(0.303) 4 (0.215 )
31
32
33
34
35
36 1 (106.7)
37
38
39
40
41
42
43
44
45 1 (0.200)
4G
47
48
49
50
51
,. ? 1 (0.026)~L

53
54
55
56
57
58
59
60
61
62



64

73 79 30 31 32 33 34

63
64
65
66 1(0.037)
67
63
69 1 (0.750)
70
71 1 (0.053) 1 (0.055) 2(0.043)
72
73
74
75
76 7( 0.119) 6(0.094) 10(0.110) 7(0.033) 1 (0.011 ) 3 (0.151 )
77
73
79
30
31
32
33 2(0.023)
34 5-
35 1 (0.017) 1 (0.017)
86
37
83
89 1 (0.024) 1 (0.052)
90
91
92 1 (0.020)
93
94
95
96
97 3(0.692) 1 (0.230) 1 (0.304) 7 ( 1 .214 ) 1 (0.030)
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
1 1 6
117
118
119 2(0.048) 1 (0.056 )
120
121
122 3( 0.106) 14(0.532) 3(0.073) 2(0.036) 1(0.019)
123 1 (0.037) 1 (0.024) 1 (0.143)
124



65

78 79 80 81 82 83 84

125
126 . 1 (0.003)
127
128
129 3(0.007) 1 (0.003)
130
131
132
133
134
135
136
137
138 1 (0.010)
139
140
141
142
143 1 (0.010)
144 12(0.063) 24 (0.151 ) 7(0.052)
145
146
147
148 2 (0. 173)
149
150
151
152
153 1 (0.015) 2(0.028)
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180 4(0.063)
181
182
183
184
185



66

78 79 80 81 82 83 84

186
187
188
189
190 6(0.035) 43(0.117) 9 (0.018)
191
192
193
194
195 2 (0.010)
196
197 1 (0.085)
198
199
200 1 (0.284)
201 1(0.001)
202
203
204
205
206
207
208
209
210
211 1 (0.001 )
212
213
214 1 (0. 085)
215 4(0.040)
216 1 (0.005) 1 (0.003)
217
218
219
220
221
222
223
224 1(0.436)
225
226
227 1 ( 0.021 )
228
229
230
231
232
233

2(%.73)234
235
236
237
238
239
240
241 5 (8.718)
242
243
244
245



67

85 86 87 88 89 90 91

1
2
3
4
5
G
7
8 2(0.079)
9

10 1 (0.039)
11 3 (1 .094) 21 (11.103) 1 (0.164) 12(7.568) 1 (0.230)
12
13
14 3(0.417)
15 1 (0.036)
16
17
18
19 1 (0.475 )
20
21
22
23
24
25
26
27
28
29
30 3 (0.211 ) 8 (0.713) 3 (0.158) 1(0.037) 5(0.274)
31
32
33
34
35
36
37
38
39
40
41 1 (3.584) 2(20.47) 15(87.69) 2(15.25)
42
43 1(0.144)
44
45
46
47
48
49
50
51
52 1 ((] . 1 5 3 )
53
54
55
56
57
58
59 1 (0.046) 1 (0.016)
60
61
G') 1( (). 016)i.



68

85 86 87 88 89 90 91

63
64
65
66
67
68
69
70
71 3(0.069) 1 (0.646) 2(0.017) 1 (0.010)
72 1 (0.010)
73
74
75 1 (0.020)
76 1 (0.022) 1 (0.015)
77
78
79 1 (0.076)
80 1 (0.026) 1 (0.023) 1 (0.005)
81 1 (0.042) 2 (0. 1 52)
82
83
84
85 1 (0.018) 1 (0.020)
86 1 (0.265 )
87 2(0.032) 1 (0.009)
88
89
90
91
92
93
94
95
96 2(0.004) 1 (0.010)
97
98
99

100
101
102
103 2 (0.131 )
104 1 (0.020)
105
106 1 (0. 1 53)
107
108
109
110
111
112
113
114
115
116
117
118
119 1 (0.033) 1 (0.664) 1 (0.043) 1 (0.181 )
120
121
122
123 1 (0.221 )
124



69

85 86 87 88 89 90 91

125 1 (0.042)
126
127
128
129
130
131 4(0.036)
132
133
134
135
136 3 (0.192)
137 1 (0.005) 1 (0.022) 5(0.043)
138 1 (0.005) 1 (0.012)
139
140
141
142
143 1 (0.021 ) 1 (0.153)
144
145
146
147
148 1 (0.064) 1 ((). 1 5 3 )
149
150 1(0.153)
1 51 1 (0. (92)
1 5 2
1 5 3 1 (0.008)
154
155
156
157
158
159
160
161
162
163 1 (0.034) 2(0.088) 9(0.258) 4 (0.105)
164 1 (0.034)
165
166
167
168 1 (0.005) 1 (0.002)
169
170
171
172
173 1 (0.010)
174 1(0.007)
175
176
177
178 5(0.550)
179
180 1 (0.010)
181
182 1 (0.011 )
183
184
185



70

as 86 87 88 89 90 91

186
187
188

2 (0.015)

189 3(0.073)
190 4 (0.013) 2 (0.010) 1 (0.003) 1 (0.020)

191
192
193
194
195

4(0.032)

196 4(0.018) 1 (0.008)

197 1 (0.022)
198
199
200
201
202
203 1 (0.020)

204
205
206 1 (0.030)

207
208 1(0.097)
209
210
211
212
213
214

10(0.172)

215
216
217
218
219
220
221
222
223
224
225
226
227
228 1 (0.164)

229
230 1 (0.386) 2 (0.251 )

231
232
233
234
235
236
237 1 (0.157)

238
239
240 1 (0.209)

241 2(0.066) 1 (0.899) 1(0.059)

242
1 (0.054)

243 1 (0.209)

244
245



71

92 93 94 95 96 97 98

1
2
3
4
5
6 1 (4.809) 1(0.331)
7
8 1 (0.040) 1(0.011) 1 (0.006)
9

10
11 3(0.547} 68(32.363)
12 3(0.022) 1 (0. 011) 4(0.023)
13
14
15
16
17
18
19
20
21
22 1 (0.383)
23
24
25
26
27
28
29
30 9(0.480) 6 (0.106) 7(0.558) 2(0.225)
31 2(0.147)
32
33 1 (0.225)
34
35 5 ( 0 . 404 )
36
37
38
39
40
41 7(47.165)
42 1 (0.248) 2(0.153)
43 1 (6.0)
44 5(8.493)
45
46
47
48
49
50
51
52 1 (0.005) 1 (0.006)
53
54 1 (0.001 )
55
56
57
58 1 (0.400)
59 1(0.020)
60
61
62



7?

92 93 94 95 96 97 98

63
64
65
66 1 (0.015)
67
68 1 (0.023)
69
70
71 1 (0.021 ) 1 (0.008) 3(0.053) 1 (0.010) 2(0.027) 3(0.075)
72
73 1 (0.221 ) 1(0.084)
74
75
76 19(0.076) 1 (0.003) 4 (0.140) 1 (0.052) 4 (4.80)
77 3 (0.105)
78
79
80
81 1 (0.004) 1 (0.035) 1 (0.008)
82 1 (0.011 ) 1(0.043)
83 15 (0.177)
84 1 (0.004)
85 1 (0.028)
86
87 2(0.020)
88
89 2(0.220) 6(0.080)
90
91
9L
93 1(0.076)
94
95
96
97 6(0.483) 1 (0.528) 3(1.716) 5 ( 1 .830)
98
99

100
101
102
103
104
105
106
107
108
109 2(0.007) 1 (0.004)
110
111
112
113
114 1 (0.013 )
115
116 1 ( .006) 1 (0.010) l(O.006)
117 5(1.224)
118
119 1(0.080) 2 (0.008) 1 (0.011 )
120
121 1 (0.002) 1 (0.020) 1 (0.005)
122
123
124



73

92 93 94 95 96 97 98

125 1 (0.001 ) 1 (0.004)
126
127 1 (0.001 ) 1 (0.002)
128 1 (0.004)
129 3(0.039) 3 (0.010) 1 (0.008) 7(0.030)
130
131 1(0.010) 1 (0.009) 2(0.008) 5(0.057) 9 (0.149)
132
133
134 1 (0.070)
135
136 1 (0.009) 1 (0.006) 1 ( O. 136 )
137 1 (0.006) 2(0.022) 4(0.009)
138 1 (0.008) 94(0.295)
140
141
142
143 2(0.026) 1 (0.102)
144 1 (0.003)
145
146
147
148 1 (0.253) 1 (0.102)
149 1 (0.221 ) 1 (0.006)
150
151 1 (0.010) 1 (0.245 )
152
153 1 (0.245 )
154
155 1 (0.002)
156 5(0.039)
157
158
159 1 (0.677)
160
161 1 (0.006)
162 1(0.006)
163 3 (0.142)
164
165
166
167
168
169 2(0.003)
170 1 (0.010)
171
172
173
174 1 (0.003) 1(0.265) 1 ( (). 006 )
175 2 (0.018) 3(0.064) 1 (0.010)
176
177
178
179 1(0.001)
180 3(0.002) 1 (0.003)
181
182
183 1 (0.003)
184
185



74

92 93 94 95 96 97 98

186 1 (0.022)
187
188 1 (0.008)

189 12(0.223)
190 2(0.004) 6(0.008)
191
192
193
194
195 1 (0.008)
196
197
198 1 (0.008)

199
200 2(0.004)
201 5(0.072)
202
203
204
205
206
207
208
209
210
21 1
212
213
214 1(0.010)
215
216 1 (0.002)
217 1 (0.002)
218
219
220 1(0.001)
221 1 (0.001 ) 5(0.040)

222 1(0.037)
223
224
225
226
227
228
229
230 1 (0.185)
231
232
233 1 (0.170)
234 1 ( 0 . 704 )
235
236
237 1 (28.740)
238
239
240 5(0.389) 4(0.038)
241 1 (0.870) 1 (0.146)
242
243 4 (0.311 )
244
245


