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SUMMARY 

This  report  describes a study of the  impact of gravel  dredging  on  benthos 
near Banks  Island, N.W.T. Baseline  surveys of benthos  were  made at twelve stations 
in the  potential  gravel  deposit  in 1981. Post-impact  sampling at dredged - and 
reference  stations  was  Erformed in 1983, one year  after  dredging  occurred. The 
objectives of the study were to identify the physical  and  biological  effects of gravel 
dredging  by trailer suction  hopper  dredge  near  Banks Island, and to assess the  
evidence of recolonization  of  dredge  trenches  by  benthos. 

- """- ,._I,. n . ~. . ,.  _ "  .,... . , .. I "***"I. -< I 

The  sampling  program  in 1983 involved  diver-assisted  airlift  sampling, 
underwater  video  recording  and still photography of the  macrobenthos  and  benthic 
habitats at two reference-sggons and two d r e h e d  stations.  Side-scan  sonar 
recordings .. "I - were  used~,,to-.  delineate . , . ,. the  ". area affected +~",, by dr,ec&e~-s,cwr and to position 
the "_. sampling , . "-.-l"._̂  stations.  Sampling by benthic  grabs  was  performed to supplement  airlift 
sampling of infauna.  The  airlift  and  grab  samples  were  analysed for taxonomic 
identities of benthos,  wet and dry  biomass,  population  density  and  benthic  community 
associations. 

Two major  aspects of the  effects of gravel  dredging  were  examined  near 
Banks Island: (1) . .., direct effects on benthic  invertebrates . . "  and - ",""" macroalgae;  and 
(2) effects  on  benthic ha&taJ.(dst~.tc~tcL creation,  alteration). Loss of benthos  in 
the  immediate .." ." - vicinity -, ~" -. of " "" the . .- d r e a i n t  _ "  .. trenches ~ (!!high impact1'  zone)  due to 
entrainment  and  smothering is the  most  immediate  direct  effect,  This loss, although 
not  observed  directly  in  this  study, is not expected to be environmentally  significant 
on a regional scale because  only about 0.9 km2 of benthic  habitat was affected by 

_L_"_. ..L. ~ 
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dredge  scours. Within a year, recolonization of infauna and epibenthos  in  and near 
"""I".,,"w -.,. -.*" 

the  trenches, -ugh n o m  was  well  advanced. Levels of species  diversity, 
population  density and biomass of benthos  were  similar in samples from dredged sites 
and  in  unaffected  reference  samples. 

. .  
I_̂ _""" _,__ ~ " .  . , , _," .-... - . " - w . , . - " - ~  

Effects  on  benthic  habitat were examined  in terms of changes in sediment 
texture and morphology  caused by dredging. The benthic  habitat  or  substrate type 
present  in  the  borrow  area  before  dredging was gravel  overlain by  (or combined  with) 
silt and  clay, DredRing  in this  situation  created the potential for longer-term  habitat 
- modification " because  the ~- exposure I.. . - of ~ gravel  clearly  resulted ""_ in a shift  in  sediment 
texture within the  habitat affected. The high ra te  of sediment (silt) accumulation in 
I-"-,- I , .. " , .. . . . .. . ." " 

the  trenches  within  the  year  following  dredging, however, quickly  restored 
surficial  sediment  texture in the bottom of the  trenches to the  state present before 1 ~ F - C P  

, I ', 
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dredging,  The major habitat  differences  remaining  after one Year were the  presence 
oaravel1,y  t rench edges which were at least  partially  exposed, and the  shallow  trench 
depressions  which w-vmz the  mobile  sediments  carried by bottom currents. 

The possible  regional effects  due to resettling of silt transported  out of the 
dredging areas by water  currents  could  not be established at the  nearby  reference 
stations.  Such  effects,  however, would be offset  by natural processes  since  the  entire 
area is subject to high levels of sediment  accumulation.  It " is_alx, noteworthv , , t h a j  
m m d  epifauna ap~e-~ . fo~be , . ,~pingw~th this factor. /f&? 

,""". ,"" -. .- 

* .  

The main  findings of the study were: ,~#4",W~*~ 

1, Dredging by trailer suction  hopper  dredge  in  the substrate consisting of 
gravel  overlain  by  silt/day  was  confined to an area of about 0.9 km2. 
Hopper  dredging  excavated shallow (0.2 to 0.3 m deep) paired  trenches 
which  were about 4 rn wide. Benthos  and  substrate  were  stripped from 
the  sea bottom  along  the  parallel  trenches. 

The secondary effects of dredging  included  agitation  and  resettling of fine 
sediment  particles,  such as fine sand and silt. Most of the silt/clay 
particles  tended to be carried  away from the  dredging area by currents, 
but appreciable  amounts of sand may  have  resettled  in  and  near  the 
dredge  trenches.  Evidence of sand deposition in  trenches I was observed in I p , L " ? / t ; .  &"@ 
this  study.  The high r a t e  of accumulation of silt  in the trenches (over 5 @ 1; 
cm)  within  the  year  following  dredging, however, overshadowed  the  sand 
deposition and offset   the   shif t  in sediment  texture  from  silty to gravelly 
that  was initially  caused by the dredging. 

2. Recolonization of the "" dredged ... "_ trencks---by  benthic  infauna  was  well 
established  with a diverse assemblage of polychaetes am-s, 
cumaceaes and mollysm,, opc,year after dredging "+,+"____11 had  ceased.  Levels of 
the  faunal  indices  (diversity,  population  density and biomass) were similar 
inside  and  outside the trenches at dredged  stations,  and  were  near or 
approaching  levels at non-dredged reference  stations.  Kelp  and  large 
epifauna  were observed at the margins of the  dredge  trenches. 

----".,.",.I.."- _ "  ~ _,._ ~""".*"---". ~~'~."~.L"- 
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3. The analysis of faunal  indices and community  associations of benthos 
indicated  that  the  dredged sites were  part of a benthic  faunal  assemblage 
with  moderate  levels of abundance  and  diversity. The community 
structure of the  "dredge area" assemblage  was  intermediate  between  two 
other assemblages representing  stations with "sandy1' and  lqhetcrogeneousll 1 

sediments,  respectively.  There were no disce_miblergg&yg-gf-of 

Banks  Island. 
"..+---" 

4. Compared to other  shallow (< 50 m) areas of the  southern  Beaufort  Sea, 
the  borrow area near Banks  Island had relatively  high  average  levels of 
faunal diversity,  population  density and biomass. The presence af sessile 
epifauna  and  macroalgae  attached to scattered  rocks  are  features which 
link the  benthos  near Banks Island with  that   the of the Canadian Arctic 
Archipelago east of Banks Island. In addition to the members of the  
infauna,  the sessile epifauna  and  macroalgae  adjacent to the trenches 
appear to have  survived or recovered to a large extent from the  impact of 
dredging. 
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1. INTRODUCTION 

1.1 Background  and Scope of the  Study 

This  report describes a study of the biological effects of marine  gravel 
dredging  on  benthos  near  the  southwest coast of Banks  Island, N.W.T. The  study 
compares  the  results of diving  surveys  performed  in  1981  (before  dredging)  and  in 
1983 (one year  after  dredging) to identify  the changes caused by hopper  dredges and 

to assess the  process of recolonization of dredged areas by benthos.  Previous  reports 
(Heath 1981; Heath et al. 1982a) described  the  results of the  pre-dredging  underwater 
surveys carried out  on  potential  gravel  deposits  near Banks Island  in 1981. t h e  
findings of these  earlier reports are  also discussed  in  relation to the  1983 sampling I 

results  contained  in  this  report.  The  study  was  conducted  on  behalf of Dome 
Petroleum  Limited  and  Gulf  Canada Resources Inc. to fulfill  the  permit r e e m e n t s  lid" * '* ? 
" for """.A,""- a dredginXoEat ion  in .... - the  - ..I vicinity . A  . " ...~ of ~ Banks Island. 

The  dredged  gravel  and  rock are  required  for  control of wave  erosion  on 
subsea  berms of caisson  islands  used for offshore  petroleum  exploration  in  the 
southern  Beaufort Sea (Beaufort 1981). The  most  economical  source of such 
materials is from  offshore  gravel  deposits  accessible to dredging  vessels  (Hopkins 
1978). 

1) 

-" ..,. , . , .  ., . ~ ._, .,.. ..,. . . ." ".,*. I .., . , ., . "P. 
The  impacts of dredging  on the  macrobenthos  (macroinvertebrates  and 

macroalgae)  were  examined because the  removal of seabed  materials  directly  affects 
the  benthic  habitat  and  biota.  Benthos  populations  tend to have mote spatial  and 
temporal  stability  within  the  study area than do those of fish, sea birds and marine 
mammals.  It is possible to sample  the  benthos  with  reasonable cost and precision  due 
to their  limited  mobility or sedentary  habits  (Green 1979). In addition,  the  benthos 
a re  consumed by fish  and  marine  mammals  in  the  nearshore  waters of the  southern 
Beaufort  Sea (see k c t i o n  3.1.4 for a discussion). 

1 *2 Related  Studies 

Several  other  related  reports  have  been  presented  regarding  the 
environmental  effects of artificial  island  construction  and  associated  marine  dredging 
in the  Beaufort Sea. A study of the  impacts of island  construction  and  substrate 
dredging at Tarsiut N-44 island site and  South  Tarsiut  Borrow  Area  indicated  that  the 
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region of altered  benthic  habitat  and  depressed  levels of benthos was  confined to a 
zone of the isiand berm extending  beyond 50 m but less than 500 m from the island 
caissons  (Thomas et al. 1982, Heath  and  Thomas 1984a). The  upper slopes of the 
berm  were  being  colonized by sparse  populations of benthos  which appeared to have 
affinities for sandy  sediments, 

At  the South  Tarsiut  Borrow Area, the  impacts of dredging  could  not  be 
distinguished by remote sampling methods from the  influences of sediment  properties 
and ice gouging. Differences in community structure of the zoobenthos and lower 
levels of biomass  and  diversity were observed at borrow stations  and a sandy 
reference  station when contrasted  with  surrounding  reference stations where muddy 
sediments  were  present  (Heath and Thomas 19Sk) .  

Marine  gravel  dredging  near  Herschel  Island, Y.T., also appeared to cause 
substrate  disturbance of comparable  intensity to that  of ice scouring.  The  initial 
effect  on  benthos  was  the  depopulation of narrow parallel strips of substrate,  causing 
discontinuities in faunal  distributions  and  lowered biomass in the dredged area (Heath 
et al. 1982b). Direct  biological effects were confined to the  dredge  trenches  left by 
the . . . . hopper . . _.ll". dredges, ..... . . . . ." Recolonization of the  trenches  began  almost  immediately  after 7 / ~  ', I I 

dredging by resettling of survivors p d  immigration of mobile and drifting  benthos I /'*'"~ / 

from  surrounding areas. Af ter one  year,  recolonization of trenches by a diverse 
assemblage of polychaetes,  amphipods  and  other  epifauna was evident,  but  abundance 
of benthos  was  low, The - ~ k d _ h a b i t a t h a v h a v r  di  tu  recovered tq a 
productive state within a year,  but  development of a mature benthic  community  such 
as fo d at undisturbed  reference sites m y take several more years. 

1.3 , Physicaj!%ttinq &FUp ?UP 'v \ \ b o w  *bR4 

'I 
" I_ -_-,.. . . "*l,*l,.^ r/..... C n f  'c' 

'k., 

JI~~E~L&*' 

- - *bd- + b  1 ' o\h A 4  ( 4  ;Y W,Lk%% .t\l\oU i&&+CWrn{ ' kh ' l  t l  L\ P J 4 4 1 W ,  btJk Lh; 1\ 
wi L\ 

y x A \ y ~ ~ p \ ( I p ~ *  

The  dredging  area  on  the  southwest coast of Banks  Island  (Figure la) is 
located off  the  mouth of the Rufus River  in 10 to 25 m of water  (Figure lb), The 
area is on  the  eastern  margin of t h e   k a u f o r t  Sea, at the  entrance to Amundstn  Gulf, 

Frequent ice scouring occurs on  the  Beaufort Sea continental  shelf as a result 
of  onshore  and longshore movements of pressure  ridge keels (Barnes  and  Reimnitz 
1974; Pclletier  and  Shearer 1972). Ice covers the  continental  shelf until June or July. 
Landfast ice grows in  thickness  until  the  end of May and  extends  seaward to the 20 
to 30 m isobaths  where it meets  the moving ice of the  transition zone, which  has a 

prevailing  westerly  motion  in  winter and spring  (Marko 1975). Pressure  ridge keels in 
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Figure la. Location map of Banks Island Gravel Borrow Area off the 
Rufus River on the southwest coast of Banks Island, N.W.T. 
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Figure lb. Banks Island Gravel Borrow Area,  showing borrow area (shaded) and 
benthos  sampling stations for 1981  (pre-dredging)  and 1983 (post- 
dredging). P - d h a k s  indicated are UTM (Universal Tranverse 
Mercator). Refer to Table 1 for station  co-ordinates. (Figure is based 
on  geophysical  survey  chart by Geoterrex Ltd., Ottawa,  Ont.)  Fix 
1740 and Fix 1750 refer to positions  on side-scan sonar track (Plate 2). 
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this  moving ice zone  may plow the shelf  sediments  throughout  the  winter.  The 
frequency  and  extent of ice  scouring  has  not  been  well  documented  for  the  southern 
coast of Banks Island. Heath " et al. (1982a) observed  shallow ice scours at four of 
twelve  sampling  stations  in 1981. The ice gouges  were  found  in 10.6 to 14.2 m water 
depth, 

During the arctic summer,  the ice breaks  up  and the edge of the pack ice 
usually retreats beyond the shelf  break.  Drifting and grounded ice floes can be 

present  on  the  continental shelf  throughout the summer. Drifting ice floes were 
present  in  the  dredging  area off Banks Island in late July 1983. 

1.4 General  Information about Arctic  Dredging 

Artificial  islands  for  offshore  petroleum  exploration  have  been  constructed  in 
the  Southern  Beaufort  Sea by trailer  suction  hopper,  cutter  suction  and  suction 4 

I x- hwh,vu, dredges.  Only the  trailer  suction  hopper  dredge  has  been used near  Banks Island. 
--- 

Trailer  suction  hopper  dredges (or hopper  dredges)  loosen  the seabed 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

substrate by means of I1dragheadst1  which trailLbelow the moving  vessel from both 
sides,  The  dragheads  are  mechanical  scrapers  equipped  with  teeth or water jets. A 

suction  pipe  extending  from  the  draghead  draws in a water-sediment slurry which is 
loaded by powerful  pumps  into  large  bins  or  hoppers in the ship. A hopper  dredge 
such as the  'Geoptes XI1 can  dredge  in  waters  from 10 to 35 m depth,  has  dragheads 
approximately 3 m wide,  and  has a hopper  capacity of 8,900 m3. 

Upon reaching  the  hoppers,  the  water-sediment  slurry is allowed to overflow 
through ports. The  heavier  sediments  are  retained at the  bottom of the  hopper 
(Herbich 1981). The finer  sediments  will  leak  through  the  overflow ports and  the 
deposition  doors  located  on  the  bottom of the  dredge  during  filling  and  travelling to 
the  construction site. The  vessel,  therefore,  may  have less fill to deliver  than  the 
amount  which was first  loaded  (Roberts  and  Tremont 1982). 

The  main  effects  on  the  benthic  habitat  that  may be caused by a hopper 
dredge  are: 

J (1) disruption of sediments by draghead action  (water jets, scrapers 

f (2) removal of sediments  via  suction  pipe to hoppers; 

etc.) along parallel  trenches  (Plate 1); 

/ (3)  suspension  and  redistribution of fine  sediments by draghead 
turbulence (see Figure 2) and  leakage from hopper  overflow  ports 
and  deposition doors. Fine  sand  will  tend to resettle  on  the sea bed 
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I SEE FIGURE 2d 

\GRAVEL 
DEPOSIT 

b. EXCAVATION 0F"ICE GOUGE 

c. SONAR MEASUREMENT OF 
ICE GOUGE 

4" EXTENT OF DISRUPTION >-H 

MEASURED 

/BERM OF 
OISPLACED SEDIMENT 

VOREWE 
TRENCHES 

CSCHEMATIC MODEL OF DREDGE 
TRENCH 

SEDIMENT REOlSTRlBUTlON BY 
SUSPENSJON AND RESETTLING OF 

FINE SEOIMENT 

7) SANO 

SAND 
PINE 

L- 

4 
EXTENT OF DISRUPTION 

ZONE OF SEDIMENT REOlSfRl6UTlON 

Figure 2. Schematic  Diagram of Hopper  Dredging  and Ice Gouging. 
(a) Dredge  trenches  and ice gouges  on a gravel  ridge; 
(b) Excavation of idealized gouge by grounding of a pressure ridge 
ice keel; (c) Same gouge after  keel has gone by and  inward 
slumping  occurred (b and c after  Rcimnitz et al. 1977); 
(d) Idealized dredge  trench and schematic  representation of 
sediment  redistribution, The dotted line  represents  sediment 
surface  immediately  following  dredging;  solid  line is sediment 
surface, following resettling of fine sediments  suspended  during 
dredging  activities, 

" 
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along  the  path of the  dredge,  but  finer  particles  may  be  carried a 

t/ (4) local  smothering of benthos  and  habitat  due to occasional  rejection 
of unsuitable  substrate from hoppers in areas of poor 'fill quality 
during  borrow site reconnaissance  surveys. 

* considerable  distance by currents  before  resettling; 

dredges near Banks Island  because a year  had elapsed since  dredging  had  taken  place 
in  August 1982 off the  mouth of the  Rufus  River. 

-.. . , ,~ . .. ". - "", ..."".....l - -.-._-.I.-.. 

.. . . -. . . . . . L e  I .  &!?La+ T . .&$L&kL 
, .- -. . , . . .. . . - .". . ".. P -- 2, d .a #>,c" ,L;...- c 

1.5 Environmental  Concerns at Banks Island  Dredging  Site 

The principal  environmental  questions at the gravel  borrow  area  near  Banks 
Island are similar to those  examined  near  Herschel  Island (Heath and Thomas 1984b), 

What is the  nature  and  significance of the  effects  on  the  benthos 
and sea bed due to dredging? 

What is the scale of  disturbance to the  benthos  and  their  habitat in 
space (local vs. regional)  and in time  (short-term vs. long-term)? 

Will the  benthos of the  gravel  deposit  recover to pre-impact  levels 
of diversity  and  abundance  in  the  dredged  areas? 

What a re   the  possible  implications to higher  levels of the marine 
food chain? 

What is the  environmental  significance of dredging  impacts  on 
benthic  habitat  in  relation to natural  processes  such as ice gouging, 
current  action  and  sedimentation? 

Is the  gravel borrow area near Banks Island unique  in the  Southern 
Beaufort Sea in  terms of benthos  and  habitat  or is it comparable to 
other  substrate  borrow  areas  in  the  Beaufort? 

These environmental  questions at Banks Island will  be  considered by 
addressing  the  following  topics,  with  comparisons to the  Herschel Island Gravel 
Borrow  area: 

(a) the  nature of impacts  on  the  benthos and substrate; 

(b) the "zones of influenceI1 of impacts,  spatial  and  temporal; 

(c) significance of impacts; 
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recolonization of benthos  in  affected  areas; 

possible  implications to higher  trophic  levels of the  marine food 
web; 

ecological  significance of dredging  effects  in  relation to natural 
physical  processes; 

applicability of results  obtained  in  this  study area in  relation to 
other  Beaufort Sea areas. 

These topics are defined  below  in  the  context of this  study, 

(a) The Nature of Impacts  on  the  Benthos  and  Substrate 

The  impacts of trailer  suction  hopper  dredging  activities  on the  benth ic 
environment  occur  primarily  in  two ways: (i) direct  effects on  benthic  invertebrates 
and  macroalgae  and (ii) affects on  benthic  habitat. 

Direct effects on  benthos  include: 

(1) mortality  and  physical  damage  associated  with  entrainment  during 
excavation or overburden  stripping; 

(2) suffocation  and  physical  damage  due to burial  beneath  resettled 
sediments  adjacent to the  dredging  area;  and 

(3) changes  in  benthic  community  structure due to. habitat discruption 
(short  and"long-term  alteration of sedimentation  rates,  sediment 
mobility,  sediment  particle size, water  quality (turbidity)). 

Effects  on  benthic  habitat can include  habitat  destruction  (substrate  removal 
or complete  burial),  habitat  creation  (for  example,  exposure of gravel  surfaces  in 
sand/silt  environments)  and  habitat  modification  (sediment  particle size changes, 
e,g., fine  sediment  deposition  onto  sand or gravel surfaces), 

Evidence of the  effects  described  above was inspected  directly by divers  and 
indirectly by examination  for  changes  in faunal indices  such as biomass,  population 
density  and  diversity  (number of taxa present)  and  in  community  structure  (species 
composition) at dredging sites relative to reference sites. This  study  examinis  the 
effects  which  were  apparent one- 
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(b) The  llZones of Influencell of Impacts 

The llzone of influencell associated with  trailer  suction hopper dredging 
operations  can  be viewed as two zones within  which  dredging-related  impacts  on  the 
benthic  environment are discernible from background or reference  conditions - a 
l 1 ~ h l 1  impact  zone  and  an  llextendedll  impact  tone. - The I1highl* impact  zone is 
associated  with  the direct removal of the substrate and is the  zone  within  which  most 
of the  mortality or disappearance of benthic  flora and fauna  occurs and within  which 
the  most  severe  impacts  on  habitat occur. Although mortalm . -. can occur  within  the 
ltextende@l impact zone, the  main effects in  this zone are_ralated to habitat  

""+**" alterations  due to particle size modification of substrate.  The spatial dimensions of 
each  zone  depend  on  the  intensity of dredging  activity and local oceanographic 
conditions. I t  should be  noted  that  there is also a temporal  context to the  zone of 
influence.  This  refers to the  length of time required for the  recovery of the  benthos 
and  benthic  habitat to a productive state. 

*,.US. . ",- ~ .""". ~ , .~ .~ ., ~ *.. - ._. *.."~m~-̂".*,".. 

.-.-.-* 

(c) Significance of Impacts 

The llsignif icancell of impacts  includes  the  notions of ''statis tical signif  icancel1 
". 

\ 

and ~ ., %cological I*"--. signif "" icancenl. 
Testin  an  ypothesis  for  "statistical  significancen1  involves  reference to a 

probability  level at which the  detected  difference  between  parameter  means  might 
be due to chance  alone (e+, P < 0.05). If the  statistical criteria indicate that the 
probability of a wrong  decision due to chance (Type I error) is less  than S%, then the 
result is considered to be %tatistically  significant1' at the 5% level. 

0 

Assignment of ecological or environmental  significance is a more qualitative 
judgement of possible (or actual)  effects on the  structure  and  persistence of biotic 
communities. An i-ch may-..be %tatistically ". s&nificantln "_,".X* is not  necessarily ~ G R E  P 

absorb  change to biotic  and  environmental  conditions  and still persist  (Holling 1973). 
Resilience is often high in populations  which  frequently  experience  periodic  extreme 
fluctuations  in  numbers  due to extreme  variations  in  environmental  conditions (Watt 
1968). 

llecologically $gni&a@. Many ecological  systems  display llresiliencell, an ability to ,. - - . 

c 
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(dl  Recolonization of Benthos in Affected Areas 

Benthic  recolonization  refers  here to the  process of re-establishment of 
benthos  populations  in  impacted areas through  immigration of adults  from 
surrounding  areas,  via  larval or juvenile  settlement from other areas, and  through 
reproductive  recruitment of early  colonizing  species  within the impacted areas. 

Recolonization is influenced by the  properties of the  altered  substrate (e.g., texture, 
stability), the rate of  sedimentation  or'scdiment  redistribution  subsequent to impact 
(Dunton " et 4. 19821, extreme  fluctuations  in  depth-associated  water properties (e.g., 
Lee 19731, food or energy  supply  and biological interactions such as predation, 
herbivory  and  competition, and the  growth  rates of the  colonizing species (Dunton et 
- al. 1982). Such factors  have  been  identified as being  important in the  colonization 
and  development of benthic  communities in temperate  and arctic regions by Dayton 
(19711, Foster (19751, Lee (1973) and  Dunton g 3. (1982). 

(e) Possible  Implications to Higher 
Trophic  Levels of the  Marine  Food Web 

The  benthos  in arctic nearshorc  areas  include  primary and secondary 
producers  which are consumed  either  directly  or  indirectly by fish and bearded  seals. 
The  implications of biological effects  on  benthos to such  animals  which are used by 
native  hunters  will be discussed in  Section 3.1.7. 

(f Ecological  Significance of Dredging Effects 
in  Relation to Natural  Physical Processes 

The  significance of dredging  impacts  on  the  benthic  ecology of a borrow area 
can be considered  in  relation to sedimentary processes affecting the benthic  habitat 
(e+, ice gouging  and  mobile  sediment  redistribution).  Marine  dredging by trailing 
suction  hopper  dredges  disrupts  and  removes  surficial  sediments  and  benthos  along 
the  parallel paths of the  dragheads  (Plate I). Recent  dredge  trenches  often  have 
steeper  and  more  irregular edges than those of ice gouges. They also lack  the  berms 
of displaced  sediment  which are   of ten associated with ice gouges  (Figure 2). During 
dredging,  fine  sediment is agitated  into  suspension by turbulence  from  the  dragheads, 
Fine  sand  tends to resettle  into  and  near  the  dredge  trenches.  Silt  and clay particles 
may be carried  considerable distances from  the  dredging area by currents  (Heath et 
- al. 1982b). 
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In contrast, when ice  keels  excavate  gouges,  they  may  displace  sediments 
laterally  (Figure 2b). The  areal  extent of substrate  disruption by blunt ice keels, 
especially,  may  include a zone or berm of considerable  width  on  both sides of the 
excavation  (Reimnitz et al. 1977). Ice  gouges may occur  individually or in  multiple 

" -~ "I ".. .., .. .. . . I  

pressure  ridges  (Reirnnitz  and  Barnes 1974). They arexeneral ly  " ".~"".x most I_ prevalent  in 
water d 

- . 

during  dives  in 1983. Side-scan records  obtained in 1983, however,  revealed a 

relatively low frequency of ice gouges  near the dredging area. Within the dredging 
+I* 

area, ice scours  could  not be distinguished  due to the intensity of scarring by dredge 
marks (e+, Plate 2). 

Although dredge. trenches  and ice gouges  have  different  characteristics of 
formation,  both of these  types of sea bed  scouring  result  in  depressions in the 
disrupted  substrate from which  benthos  has  been  removed.  The scars of dredging  and 
ice scouring  will  tend to be levelled by various forms of sediment  redistribution,  such 
as siltation from rivers,  the  action of waves and bottom  currents  on  mobile 
sediments,  and  the  slumping of scour edges (Plate 3). Therefore,  there are basic \ 

_,_". _""- 'hkuc f 

similarities  in  ,the(environmental  significancaof  hopper  dredging  and ice scouring, r10t1 rnuk 
V W C  a\ 

- - - - I -,".,- -.l I,_,. ~ "",_ ,l._-*,.l.._l h3 m h  

(g) Generality of the Banks  Island  Dredging Site  in 
Relation to Other  Beaufort  Sea  Borrow  Areas 

The  gravel  deposit  on  the  southwest coast of Banks Island is one of the  few 
accessible  offshore  sources of gravel for island or berm construction  in  the  Canadian 
sector of the  Beaufort Sea. Other  gravel  borrow sites include  the  South  Tarsiut 
Borrow  Area  (Heath  and  Thomas 1984a) and  the  Herschel Island Gravel  Borrow  Area 
(Heath  and  Thomas 1984b). Pelletier (1975) reported  that  gravel  was  the  chief 
component of sediment  samples  in  only  two local areas in the southern  Beaufort Sea, 

(a) an  area  northwest of Herschel  Island (42 - 62 m depth); 

and (b) a small area on  the  extreme  eastern  end of the  continental shelf 
off the  Baillie Islands. 

Area (a) is too deep for extraction by hopper  dredges used  in the  Beaufort Sea. 
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Plate 3. Edge of a dredge trench at Station B83-1, one year after 
dredging. Note the inward slumping of material and the 
layer of silt accumulating on the surface, 



Exploratory  sampling  for  gravel  near  the Baillie Islands  revealed no substantial 
deposits of gravel  suitable  for  offshore  construction (Thomas 1983). 

The rocky  substrates  provided by exposed cobble and  boulders  in the  vicinity 
of the  borrow area off Banks  Island  support attached  epibenthos  such as soft coral, 

hydroids,  sponges  and several species of macroalgae (Heath 1981, Heath et al. 1982a). 
These sessile forms of epibenthos are absent  in  the  soft muddy sediments  that  cover 
most of the  Beaufort Sea continental  shelf  (Beaufort EIS 1982). Attached  epifauna 
similar to those  observed  in  this  study have been noted at other  locations  in  the 
Western Arctic  Ocean. For example, sessile epibenthos have been  found  in the  
Chukchi-Beaufort  region;  most  frequently  between  Point Hope and  Point Barrow, 
Alaska.  The  tvBoulder  Patchvt  in  Stcfansson Sound, Alaska, also supports  abundant  soft 
corals,  hydroids,  sponges,  macroalgae  and  other  epibenthos  (Dunton  and  Shonberg 
1979, Dunton " et al. 1982). In the  Canadian  Beaufort  the  only  other  area  found to 
have  significant  hard  substrates  and associated sessile  epifauna is the  ridge in 
Mackenzie Bay, near  Herschel  Island  (Heath et al. 1982b, Heath  and  Thomas 1984b). 

" 

" 

1.6 Sampling  Objectives  and  Design 

The  objectives of the  study were: 

(a) to identify  the  impacts of dredging  on  benthos and benthic 
habitat; and 

(b) to examine  the  process of recolonization by benthos  in  the  dredge 
trenches. 

The  sampling  design  chosen to achieve  these  objectives was an  "optimal 
impact  study design"  (Green 1979) satisfying  the  following  four  criteria: 

" - 
1. baseline  sampling is performed  before  the  impact  occurs 

(temporai  control); 

2. the  time,  place and type of impact is known; 

3. measurements of relevant  biological  and  environmental  variables 
are  made in association  with  individual  samples;  and 

4. sampling is done  in  the  area of impact  and  in  an  area  that did not 
receive the impact  (spatial  control  or  reference  area). 
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The layout of samplinLstations for the  baseline or pre-impast  study  was 
chosen to cover th-tential "*_ gravel "" deposit .X".-."I""--- delineated b l  geophysical  survey -_"".. because -, , 

the  location of the actua1,dLedging I. . 1 * area was . , I .. ".." not _." _u*c.." established. Two reference  stations 
were  positioned  outside  but  near  the  potential  dredging area. 

.""_ ,.  

"" 

___ _.,. "...." ". 

The  post-impact  benthos  sampling  program  was  performed  one  year  after 
dredging  in  conjunction  with a geophysical survey of the dredging area and  other 
potential  gravel  deposits. (A survey  planned for September 1982 in the period 
immediately  after  dredging  was  cancelled  due to poor weather and  logistical 

S5i.n~.-lo.ca~tions within  the  dredging .area were tg~dO~ly,~+~sj~~d t;' r JJ@ 

. 

Lfrorn positions -I,", along . . side-scan . sonar survey  lines  where  dredge scour was - - -1" present -.. "" .... " .. 

(Figure lb and Plate 2). Reference  stations BR83-6 and BR83-8 were  positioned as 
close to the previously  sampled  reference  stations 881-6 and B81-8 as possible. 

Side-scan  sonar  detection of dredge  trenches was superior to drift  searching 
while viewing the sea bed  with a rernotely-operatcd  television camera (cf. Heath et 
- al. 1982b; Heath  and  Thomas 1984b), The  side-scan  sonar  covered a much greater 
width of sea bed (100 m)  than  the  remote T.V. camera (2 m) and was employed  while 
the  vessel  was  underway  rather than drifting.  Consequently a much larger area of 
bottom  could be surveyed  for  dredge  scour by side-scan sonar than by T.V. The total 
area within  which dredge scour  occurred could also be estimated from the side-scan 
sonograms  (Figure  lb). 

The  sampling  program a t  dredged  stations  included  sampling  inside  and 
outside  of  dredge  trenches by diver-operated  airlift  sampler. Video and  still 
photographic  recordings of epifauna  and  sedimentary  conditions  were also performed 
(see Section 2 for details). Dredged  and  non-dredged  reference  stations  were  sampled 
for comparison  and  identification of dredging  effects. 

1.7 Sampling  near Banks  Island  in 1983 

The  benthic  survey at the Banks  Island  dredging site in 1983 was conducted  in 
two  phases  along  with a geophysical  survey. The first  phase involved  sampling the  
reference  stations BR83-6 and BR83-8 from the ice breaker ROBERT LEMEUR w&h 
was  subsequently  recalled for ice patrol   before   the survt!y-_of dr~$l sites was 

completed.  The  second  phase  was  conducted from the CANMAR TEAL; two  dredging 
sites were sampled by diving  and by grab af ter   the   extent  of the  gravel deposit and 
dredge  scouring had been  surveyed  by  side-scan  sonar  and  seismic  profiling. 
Additional  benthic  sampling  was  not  possible  due to limitations of ship  time. 

+ *  " , .,_,"_II" ..,. "" ,.̂ I.v. -,.,--I, 

" -"_I""- 
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2. METHODS 

2.1 Sampling 

The  dredging  stations  were  randomly selected from  positions  along  side-scan 
sonar  tracks  which  had  indicated  dredge  scouring. The vessel  was  anchored so that  a 
dive  could  be  made.  Station  positions are given  in  Table 1 and  Figure  Ib. A t  each 
station, the sampling  program  involved the followed  procedures  unless  otherwise 
noted: 

dive  survey of the epibenthos  and  benthic  habitat  recorded  with a 
Hydro  Products TC-125 b/w television  camera  and Sony video tape 

Nikonos I1 camera equipped  with a 35 mm lens,  clip-on  macro len{m@> 
and  electronic  flash; 

diver  observations  were  tape-recorded; 
" 1  $jb 

(b) still photography of epibenthos  and  surficial  sediments  with a b L L '  4~0.- 

e 

(c)  sampling of infauna  within a 0.25 m2  quadrat by a diver-operated 
6.4 cm 4) which  was 2 m  long  and  equipped 
with  removable  sampling  nets.  Infauna  was also 
collected by 0.1 Two airlift samples and  four  van 
Veen grab hauls  were  taken at & station  while at anchor, A t  one 
station (BR83-8) four  additional  grabs  were  taken  with a Ponar grab 
(0.055 m2). Attempts  with  the  Ponar  grab at the  other  stations 
were  unsuccessful. 

(dl Sediment  samples  for  particle size analysis  were  taken  in a 470 mL 
plastic jar with tach  airl if t  sample by diver.  Sediment  samples  were 
also taken  from  each  grab  haul for particle size and  chemical 
analyses. 

The  contents of the  grab  hauls  were  processed  separately.  After  removal of 
subsamples,  the  sediment was wet  sieved  on the day of collection  through a 0.5 mm 
plastic screen to remove  infauna for taxonomic  identification.  The  residues of all 
benthos  samples  were  preserved  in 10% formalin  buffered  with  sodium  borate  and 
stained  with  Rose Bengal. Specimens of macraalgae,  starfish,  molluscs  and 
crustaceans  were  hand-collected at certain stations for identification.  The algae 
were  wet-mounted  on  herbarium  paper  and  air-dried  in a plant press, and the  large 
epifauna  were  preserved  in 10% formalin in sea water  buffered  with borax. Infaunal 
samples were later  transferred to 70% isopropyl  alcohol  and  sorted,  identified, 
counted  and  weighed  in  the laboratory. The  systematics of taxonomic  groups in this 
report  follows  Barnes (19802, A list of references  used  in  identifying  the  benthos is 

given  in  Appendix E. x/sw rcrh -+? . .  
..4n.uwad Q .dLL I *  A -Q * 

t ?  

L L -  
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TABLE I. 

POSITION OF SAMPLING STATION LOCATIONS 
NEAR BANKS ISLAND, N.W.T. 

STATION DATE UTM POSITION GEOGRAPHICAL POSITION 
SAMPLED 

NORTHING EASTING LAT. (N) LONG. (W) 

A. 1981 

BC81-1 

B81-1 

881-2 

B81-3 

B81-4 

88 1-5 

88 1-6 

B8 1-7 

B81-8 

881-9 

BXl-10 

BC81-2 

28/07/8 1 

28/07/81 

28/07/81 

28/07/81 

2810718 1 

28/07/81 

29/07/81 

29/07/81 

29/07/8 1 

2910718 1 

29/07/81 

29/07/81 

7926027 

7925726 

7925294 

7924835 

79245 17 

7923959 

7923586 

7923341 

7923020 

79227  17 

7922384 

7922060 

478329 

4786  17 

478785 

478967 

479 136 

478997 

479 148 

479375 

479700 

479922 

480  156 

480357 

71° 2 B  12" 

71 26'  02'' 

71 O 25' 48'' 

71 a 25l 33I' 

71 O 25' 23" 

71 O 25' 05" 

71 O 24' 53" 

71 " 24' 45" 

71 ' 24' 35" 

71 O 24' 29'  

71 O 24' 15" 

71 O 24l 0411 

123O 36' 36" 

123O 36' 0611 

123" 3Y 49" 

123" 35' 30" 

123O 35' 1211 

123O 35' 26" 

123" 35'  10" 

123O  34l  47" 

123" 34'  14" 

123O 33l 51" 

123O 33' 27" 

123" 33' 06" 

8. 1983 

BR83-6 31/07/83 792321 30 4793 15 71 a 24l  54" 123O 35' 14" 

BR83-8 31/07/83 7931613 47975 1 71 O 24' 36l' 123 O 34' 36" 

B83- 1 20/08/83 7924440 478407 71 O 25'  20" 123" 36' 26" 

BX3-2 21/08/83 7924  156 478379 71° 25' 1lq1 123" 36' 28" 

* Universal  Transverse  Mercator  coordinates using 1 2 3 O  W as the 
Central Meridian. 
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Plate 4. Two airlift samplers with filtration nets attached 
and sampling quadrat being lowered to the bottom. 
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2.2 Benthic Biology 

2.2.1 Community  Analyses 

"I 
I 
I 

The data on the taxonomic  composition of the  benthic  samples (Appendix A) 
were  analysed  for  community  associations by reciprocal-  averginn  ordination  (Hill 
1973, Gauch 1977) and  correspondence  analysis  (Benzecri 1973, Greenacre  and Degos 
1977, Greenacre 1978). Rare spxies&fined ag those . ~ ~ C ~ s . , ~ ~ x n i n g u h -  less than 

five  samples,  were "- excluded _~",._1___" from  the  ordination  procedure. Species with less than 
1.5% of the total population  density were treated as l'supplementary  variablest1  in the  
correspondence  analysis  (see  Appendix B.l for details). 

The  ordination  analysis was performed  with  the ORDIFLEX program, CEP- 
25A (Gauch 1977, Cornell Ecology Program  Series) on log (X + lbtransformed data. 

The  correspondence  analysis  was  computed on a program  written by N. Tabet 
of Laboratoire  de  Statistique  Mathematique  de LP. Benzecri,  Universite de Paris. 
Descriptions of reciprocal  averaging  ordination and correspondence  analysis are 
provided  in  Appendix Bl. 

2.2.2 Statistical  Testing of Hypotheses 

Analysis of variance (ANOVA) procedures (e+, Sncdecor 1946; Peng 1967) 

were used to test hypotheses  in  comparing  means  for sample (station) mwx. When 
significant  variation between means was detected by one-way  classification ANOVA, 
the  contrasting means were  tested by an a posteriori  method known as Scheffels S or 
Gabriel's SS-STP (Scheffe 1959; Sokal  and  Rohlf 1969). . Examples of the  above 
methods a re  given  in  Appendix (2.1. The  sequence of the  tests is indicated by a 
numeric  Suffix  with ANOVA; thus ANOVAI, ANOVA2 ... 

"-I " 
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3. RESULTS AND DISCUSSION 

3.1 Benthic Biology 

Diver-operated  and  remote  sampling at dredged sites and at unaffected 
reference sites near Banks  Island  have  indicated  the  sedimentary  conditions  and 
effects  on  the  benthic  community. In this  section,  initially  the  sedimentary 
conditions at dredged stations  will be described  and  compared  with those of reference 
stations.  Secondly,  the  impacts  of  dredging,  evidence of recolonization  and  the 
condition of epibenthos  in the borrow area will  be  considered.  Thirdly,  the results of 
analyses of faunal  indices  and  benthic  community  structure  will  be  presented  and 
discussed  in  relation to possible influence of dredging  and  sedimentary  processes. 
Detailed  results of community  analyses  and statistical tests of hypotheses a re  given 
in  Appendices B.2 and C.1. A comparative  analysis of benthic  sampling  techniques 
and  variability is presented  in  Appendix C.2. 

3.1.1 Sedimentary  Conditions of the  Benthic  Habitat 

The sedimentary  conditions at the  dredged  and  reference stations sampled  in 
1983 were  heterogeneous,  with  replicate  samples  ranging  from  silty to gravelly at 
each  location  (Table 2, Figure 3). Particle size spectra  plots are given  in  Appendix D. 
" Generally, . there was a laycr . . .. of-silt oxr!ying coac-?rDorly sorted  sediments  (Plate 
3). This  basic  sedimentary  condition,  therefore,  corresponds to dredging case 3 
(gravel  overlain  and/or  combined  with  silt-clay) as described by Heath  and  Thomas 
(1984b) for dredging  situations  near  Herschel  Island, Y.T. (Dredging cases 1 and 2 ar t  
"exposed gravelf1  and '@-avel overlain by  sand", respectively.)  Reference  stations 
nearest  the  dredging  area which were sampled  in  1981 also had a layer of silty 
sediment  overlying  the  gravel  (Table 2, Part A). 

3.1.2 Impacts  on  Benthos  and  Subsequent  Recolonization 

The  objective of marine  dredging is to remove  the  desired  substrate (Le., 
gravel,  in  this case) from the  deposit on  the sea bed and to transfer it to the 
construction site. The  dredging  process affects the  benthos in two basic ways: 
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TABLE 2. 

BENTHIC HABITAT CHARACTERISTICS 

A. 1981 

BC8l-1 
881-1 
B81-2 
B81-3 
881-4 
B81-5 
B81-6 
881-7 
B81-8 
BXl-9 
B8l-10 
BC81-2 

B. 1983 

B83 - l a  
-1b 
-IC 

-Id 
-1i 
-1 j 

1 9 2  

394 
596 

798 
9,lO 
11,12 
13,14 
15,16 
17,18 
19,20 
2  1,22 
23,24 

10.6 
7 .6  
6.1 
5 .2  
3 .3  

10.6 
14.2 
12.1 
12.1 
12.1 
18.2 
18.2 

St  = silt 
C = clay 
Sd = sand 
Gr = gravel 

25 
26 
27 

& 
30 

mean f S.D. 

Sd 

St-C/Gr 
St-SdJGr 
St-C/Gr 
S t-Sd/Gr 

St/Gr 
s t  

s t  

Sd 

Sd 
Sd 

Sd/Gr 

St-Sd/Gr = silt-sand  overlying gravel 

16.5 
7 ~,,4 1 .5" 52.7 5 .8  

21.4 31.3 47.3 
, -  

(J '"44 -&I 
\ i_f>.- 9.6 46.0 

22.2 47.4 30.4 
56.6 35.8 7 .6  

35.1 f 38.8 f 26.0 f 
14.5 17.2 18.3 
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TABLE 2. (continued) 

BENTHIC HABITAT CHARACTERISTICS 

STATION SAMPLE DEPTH 46 SILT- %SAND % GRAVEL ICE@ 
NUMBER CLAY OR 

DREDGED) 

B. 1983 

083 -2a 
- 2b 
- 2c 

- 2d 
- 2i 
-2j 

BR83 -6a 

-6b 
- 6 ~  
-6d 
-6i 
-6j 

BR83 -8a 

-8b 
- 8 ~  
-8d 
-8e 

-8f 

-si3 
-8h 
-Si 
-8j 

31 
32 
33 
34 
35 
36 

mean f S.D. 

,.. ,.  ,. 

\% ''I 

37 
38 
39 
40 
41 
42 

mean & S.D. 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

mean f SOD, 

19.5 29.5 
59.3 
25.3 
16.0 
21.6 
14.9 
27.8 f 
16.4 

12.8 29.5 
21 .o 
25.4 
34. X 
18.6 
3.9 

222 f 
10.7 

13.7 48.5 
51.6 
19.6 
37.1 
58.3 
80.5 
30.3 
39.8 
49.2 
8.0 

1-42.3 /- f 

20.4 

44.8 
39.8 
38.7 
9.6 
19.5 
30.6 
30.5 f 
13.5 

52.8 
68.7 
47.9 
44.4 
61 .X 
11 02 

47.8 f 
20.0 

46.2 
41.7 
51.6 
56 .O 
36.2 
18.5 
63.0 
55.3 
41.3 
17.0 

42.7 f 
15.4 

25.7 D 
0.9 

36 .O 
64.5 b o , \  

54.5 
39.5 2 
23.7 

5 5 * 6  /9k.T 

17.7 
10.3 
26.7 
20.8 
19.8 /\no-% 

84.9 
30.0 f 
27.4 

5.3 
6.7 
28.8 
6.9 
5.5 
1 .o 
6.7 
4.9 
9.5 
74.2 

15.0 & 
22.1 
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Figure 3. Triangular graph of sediment  particle size distributions 
(Table 2) for post-dredging  sediment  samples from 
dredged and reference stations at the Banks Island Gravel 
Borrow Area. 
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(a)  directly by causing  mortality of organisms  within  or on the  target  substrate; and 
(b) indirectly by modification or destruction of benthic  habitat  (Section 1.4). 

B 

(b) Indirect  Effects 

The  indirect or secondary  effects of dredging  tend to persist after dredging, 
and  may  have a strong  influence  on  the  recolonization of affected arcas by benthos. 
These  secondary effects and  subsequent  recolonization are  examined below in the 
context of  Dredging Case 3 (llgravel  overlain by silt-clayql) at dredging  stations B83-1 
and B83-2. 

(a) Direct  Effects  on  Benthos 

The  direct  action of dredging is the  removal of subtrate  and the associated 
benthos by the  suction pipes, resulting in loss of organisms  and  producing  paired 
trenches  on  the sea bed to a depth  dependent  on  substrate  firmness  (Figure 2, Plate 
1). Trenches were relatively shallow (0.2 - 0.3 m) in the  firm  clay-gravel till in the 
dredging area near Banks Island (e+, Plate 3). 

Direct  mortality of benthos  in the substrate  removed  during  dredging is 
generally  high, but is not  likely to involve the  entire population. Some organisms 
with  protective  hard  parts (e+, bivalves,  crustaceans) may resettle  after  agitation 
(Heath et g. 1982b) or possibly may be transplanted in a viable state to the 
deposition  (construction) site (Thomas " et al. 1982; Heath  and Thomas 1984a). 

When dredging  activity  is  concentrated in a small  area,  the  repeated criss- 
cross scouring of the bottom  may also have a cumulative  effect (e.g,, Plate 2) due to 
overlapping  zones of direct  and  indirect  impacts. Side-scan  sonograms of the  Rufus 
River  survey area (Figure la) indicated  that  about 90 h a  (0.9 km2) of sea bed 
contained  dredge  scours  (Figure lb). Diver  observations at Stations BS3-1 and 883-2 
indicated  that  the total area of directly  disturbed  bottom ("high impactt1  zone), 
however, is likely only a small  portion  (less  than  half) of the  general  flextended 
impactft  area  that  contained  evidence of dredge  trenches,  Diver  observations  near 
Herschel  Island  and Banks  Island indicate  that  the loss of benthos (considered to be 
the  primary  impact of dredging) was confined  principally to the  high impact  zone  in 
the  actual area of the dredge  trenches  (Heath  and  Thomas 1984b; this  study). 
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6 
I. 

Plate 5. Edge of a dredge trench at Station 883-1 which shows 
exposed rocks and gravel particles bound in the clay- 

, gravel till. A kelp plant (top) trails into the trench from 
its point of attachment on a rock outside of the trench. 
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Sediment  redistribution by draghead  agitation  and  subsequent  resettling of 
sediment  particles  in  the  trenches  and  nearby  appears to be an  important  secondary 
e f fec t  of dredging.  Suspended  sand  tends to resettle  on the sea bed along the  dredge 
trenches  and  next to them  (Figure 2d), but silt may be carried a considetable  distance 
from  the  dredged site by ocean  currents before it resettles.  The  dredge  trenches  may 
also later accumulate  fine  sediment  which is shifted by waves  and  currents.  Plate 6 
shows  an area within a dredge  trench at 083-1 which  was  cleared of recently 
deposited silt to reveal  the coarser sand  particles left behind af ter  dredging.  About 5 
cm of silt  had  drifted  into  the  trench  in  the  year  following  dredging (see also Plate 7). 
This  layer of fine  sediment  appears to have  provided a favourable  substrate for 
sett lement of benthic  infauna. 

I 
I 
I ~b7;: i*J'eL species, respec~iiu~~~~-.cq.m~ared to 4A! ,"and_ 22 SPECIEAS from , sampllc-, nos,-, ?O,,-rnLZ$ 

I , ! , J  3,,; 

I 

(c) Recolonization of Infauna 

Recolonization by zoobenthos  in  the  dredge  trenches  was well advanced  one 
year  after  dredging at Stations B83-1 and B83-2, according to results of airlift 

x' sampling  (Figure 4). Samples  taken in the  t r e ( N o s . , , ~ J - . h ~  

' f5a- 
*' :*' 

t J;~+ trench a t  083-1 (no. 29) were  the  polychaetes (14 species) and  amphipods (9 species). 
collected  outside  the  trenches. The most abundant  zoobenthic  group  colonizing  the 

species).  The  pattern of representation  in  benthos  groups  colonizing at BX3-2 (no. 35) 

was  quite  similar to that  of BX3-1, Population density of zoobenthos  was  higher 

rLfi,,III p * ,  ' ,' 

_c__."""- 

i ,,a Other  important  groups  present  were  the  cumaceans  (3  species)  and  molluscs (6 
, " ,  f 

outside of the  trench at B83-2, but  the  difference was largely attributable to only 
five  abundant  species  which . .̂ .I_ were "_ also present  in  lower  numbers in the sample from 

"~~-"" 

-l"ll.-l ".._ -*-. 

I 
I 
I 
I 

inside the  trench. Wet biomass  levels  were  very  similar  inside  and  outside  the  trench 
at B83-2. Population  density  levels  were  comparable  in  samples  from  inside  and 
outside  the dredge trench a t  BS3-1, but  biomass was somewhat  higher  in  the  sample 
from  the  trench, Both  values  were  within  the  range of biomass for zoobenthos 
observed in grab  samples from the  same  station  (Table 3, Part B). 

The  levels of the  three  faunal  indices at the  dredged  stations  were  similar to 
those  obtained in airlift  samples  from  reference  station BR83-6, but  lower  than  those 
at reference  station BR83-8 (Figure 4). The  latter  reference  station  appears to have 
differences  from  the  other  three  stations in community  structure as well  (Section 

I 3.1.3 and  Appendix 0.2). 
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Plate 6. An area on the bottom of a trench at Station B83-1 which 
was cleared of overlying silt by airlift. Note the coarser 
sediment particles exposed from below the 5 crn layer of silt. 

20 
L 

cm 
I-I 

I 
I 

Plate 7. View of a dredge trench at Station BX3-1 showing the 
accumulation of silt in the year since dredging. Only the 
edge of the trench  remains partially exposed. 
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Y 

6. I 

... "- 

.................... .......................... m ::::::::::::: 
:;::::::::: :.:,:.:.:.:.: ............. .:.:.:.:.:.:. .......................... .......... 

-I 

...... .... o !  I.. .*'.a 

STATION 883, , 883-2 
SAMPLE 29 30 35 36 

8R83-6 BR83- 
41 42 51 52 

I n  Out In Out Reference Reference 

881-8 
17 18 

681 -6 
IS 16 

Riferencr  Reference 

Figure 4. Comparison of faunal  indices  for benthos samples  collected by 
airlift  in 1981 and 1983 at reference and  dredged  stations at the 
Banks Island Gravel b r r o w  Area. and ltOutll  refer to samples 
taken  inside and outside  dredge  trenches. refers to 
samples taken at undredged stations. 
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TABLE 3. 

I 
I 
I 
I 
I I 

A. 1981 

E 8 1  -la 
-1b 

MCMI f 5.D. 

B8l -la 

Mean f S.D. 

B81 -2a 

Mean f S.D. 

881 -3a 

Mean f S.D. 

B81 -4a 

-1b 

-2b 

. -3b 

-4b 
MCNI f S.D. 

BS1 -5a 
-5b 

Mean f S.D. 

E81 -6a 
-6b 

M c ~  t S.D. 

881 -7a 
-7b 

Mean f S.D. 

B8I -8a 
-8b 

Mean 2 S.D. 

B81 -9a 
-9b 

Mean f S.D. 

1381 -loa 

Mean f S.D. 

X 8 1  -2a 

-1Ob 

-2b 
M e a  t S.D. 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

I1 
12 

13 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

10.6 

7.6 

6. I 

5.2 

3.3 

10.6 

14.2 

12.1 

12.1 

12. I 

18.2 

18.2 

69 
61 

6.5 f 5.7 

61 
55 

58 f 4.2 

45 
41 

43 f 2.8 

32 
36 

34 f 2.8 

24 
22 

23 f 1.4 

79 
64 

71.5 f 10.6 

74 
91 

82.9 f 12.0 

67 
68 

67.5 f 0.7 

73 
46 

59.5 f 19.1 

64 
74 

69 f 7 

7a 
80 

79 * 0.7 

86 
73 

7 9 3  t 9.2 

4,138 
2,604 

3,371 2 1,085 

I ,  330 
1,688 

1,509 t 253 

1,654 
1,542 

1,598 i 79 

I ,  228 
1,470 

1,349 f 171 

1,208 
892 

1,050 i 223 

2,554 I 

I ,  428 
1,991 t 796 

2,454 
3,922 

3,188 i 1,038 

1,442 
1,436 

1,439 f 4 

4,148 
554 

2,351 f 2,541 

826 
3,666 

2,246 f 2,008 

3,540 
4,418 

3,979 f 621 

18,936 

12,441 f 9,185 
5,946 

b r i :  
45.0 I 

51.4 
48.2 f 4.5 

39.3 
38.3 

38.8 f 0.7 

24 $9 
24.9 

24.9 f 0 

19.7 
14.4 

17.1 f 3.7 

28.1 
24.7 

26.4 f 2.4 

72.7 
19.5 

46.1 f 37.6 

19.7 
109,7 

64.7 f 63.6 

16.2 
17, I 

16.7 i 0.6 

94.4 
16 .O 

55.2 f 55.4 

14.4 
101.3 

57.9 f 61.4 

52.8 
63.5 

58.2 f 7.6 

54.6 
50.0 

52.3 ?: 3.3 
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8. 1983 Sampling 

883 -la 
-1b 
-le 
-Id 
-1i 
-1j 

Mean & S.D. 

883 -2a 
-2b 
-2c . 
-2d 
-2i 
-2j 

Mean f 5.D. 

BR83 -6a 
-6b 
-6c 
-66 
-6i 
-6j 

Mean & S.D. 

m a 3  -sa 
-8b 
- 8 ~  
-8d 
-8t 
-8f 

-8h 
-8g 

-Xi 
-8j 

Mean f S.D. 

25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 

43 
04 
45 
46 
47 
48 
49 
50 
51 
52 

16.5 

19.5 

12.8 

13.7 

42 
44 
26 
36 
43 
&I 

38.7 t 6.8 

50 
40 
41 
40 
31 
52 

423 f 7.7 

45 
46 
36 
40 
38 
35 

40.0 & 4.6 

81 
68 
63 
81 
54 
59 
62 
56 
80 
67 

67.1 10.3 

3,230 I 

2,630 
910 

1 , 060 
1,328 
1 , 02s 

1,698 2 983 

2 , 630 
2,720 
2,040 
2,240 
9 14 

5,170 
2,619 f: 1,407 

3,650 
3,150 
2 , 490 
3,046 
1,688 
3,216 

2,873 t 690 

15,000 
12,670 
9,720 
14,900 
12,865 
10,686 
9,929 
7,Q33 
8 , 686 
3,904 

10,539 f 3,491 

13.9 
11.3 
I * 5  
24.4 
16.4 
4.3 

11.9 t 8.3 

10.1 
6.2 
9.9 
2.5 

12.8 
10. I 

8.6 f 3.7 

9.2 
32.0 
30.6 
60.3 

7.0 
11.1 

25.0 k 20.5 

212.9 
70.9 

118.1 
111.1 
56.6 
43.3 
75.6 
68.7 
84.9 
42.8 

88.5 f M.3 

I 
2.47 
2.55 
0.49 
3.48 
2.84 
0.87 

2.12  1.17 

2.84 
1 .bo 
1.83 
0.42 
1.95 
2.33 

1 . w  2 0.83 

1.04 
4.37 
3.12 
7.41 
0.91 
2.01 

3.14 t 2.47 

30.95 
10.75 
13.24 
18.01 
7.39 
9.43 
9.24 
8.46 
11.96 
5.33 

12.48 f 7.37 
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These  results  suggest  that  recolonization by benthic  infauna at the  dredged 
stations is progressing  well in terms of species  diversity or richness,  population 
density  and  biomass,  One year af te r  dredging, the  levels of the  above  indices in 
samples from the  trenches were near or approaching  those of surrounding  areas  and a 
nearby  reference  station. 

(dl Condition of Epibenthos  in  the  Vicinity of Dredge Trenches 

Macroalgae, notably  the kelps, Laminaria  saccharina  (Plate Sa, 8b) and &. 
yezoensis,  were  present  and  thriving  in the borrow area,  both  before and af ter  
dredging  (Heath " et al. 1982a; Plates & and Sb). A list of algal specimens  identified 
from hand  collections by divers is given in Table 4. The  plants  were  attached to 
exposed rocks, even  ones very close to the dredge trenches (Plate 8b). Small kelp 
plants  and  hydroids  were  growing  on exposed rocks along  the  edges of dredge  trenches 
(Plate 9a). Large sessile epifauna  such as the  soft coral,  Gersemia  rubiformis,  were 
also living near the  edge of dredge  marks (Plate 9b). Several  individuals of the sea 
urchin,  Strongylocentrotus  droebachiensis  and  numerous  nudibranchs  appeared to be 

feeding on kelp in  the  borrow area (Plates IOa and lob). Other  forms of epibenthos 
found at dredged  stations  and  nearby  reference  stations  are shown in Plates 1 la to. 
14b. Results  from  diver  observations, a n d G e 4  and  still  photographic  recording +&& 
indicated  that  epibenthos at the dredged  stations  was  similar  in  composition,  although - ' 
not as abundant as at the  reference  stations.  The  surviving and colonizing  epibenthos 
at Stations 883-1 and 883-2 appeared to be a healthy  assemblage  with  the  potential 
to recover to pre-impact  levels  within a few years. 

3.1.3 Benthic  Faunal  Indices and Community  Structure 

Analyses of faunal  indices  and  community  structure  revealed no changes  in 
the  abundance or composition of the infaunal benthos at dredged sites which  could be 
attributed to dredging. 

One  year  after  dredging  there  was no appreciable  depression of mean  values 
of the  three  faunal  indices at the  dredged sites B83-1 and B83-2 compared to the 
mean  values  for the nearby  reference site BR83-6 (Figure 5; P > 0.05, ANOVA-1 to -3, 
Appendix C.1). Mean values of species  richness  and  population  density were 
statistically  higher in samples from the  more  distant  reference  station BR83-8 than 
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IO 
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CM 

Plate 8a Kelp, Laminaria saccharina, attached to a rock  near a 
dredge trench at B r  

10 
L 

Plate 8b. Large kelp plant extending into a dredge trench at Station 

cm 
I 
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TABLE 4. 

MACROALGAE* COLLECTED BY DIVERS 
NEAR BANKS ISLAND, N*W-T* 

SPECIES STATION DATE COMMENTS 
COLLECTED 

Desmarestia  aculeata 88 1-6 291 07/8 1 Brown alga in understory of kelp 
attached to rocks k g . ,  Plate  14d 

BRX3-X 31/07/83 

Laminaria  saccharina 

Laminaria  yezoensis 

BR83-6 

B8l-6 

31/07/83 

29/07/83 

Laminarian kelp found an rocks 
(e.&, Plates 8a, 8b) 

Laminarian kelp attached to rocks 
kg., Plates l l b ,  14b) 

Petalonia - fascia BR83-8 31/07/83 Brown alga in  understory of kelp 
on rocks 

Pterosiphonia  bipinnata BR83-6 31/07/83 Red alga in understory of kelp 

* Specimens of the listed species were deposited  with the Phycological 
Herbarium of t h e  Department of Botany,  University of British Columbia, 
Vancouver, B.C., Canada. 
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2 cm 
U 

IO cm 
U 

Plate: 9b. Contracted soft co{ral, Gersemia rubiformis, at the edge 
of a dredge trench at Station 083-2. 



Plate 1Oa Sea urchin, Strongylocentrotus  droebachiensis, feeding on 
kelp  near a dredge trench at Station 883-2. 

2 ern 
U 

Plate 10b. Nudibranchs feeding on small kelp plants at reference 
station BR83-6. 
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Plate lla. Soft coral(sc), Gersemia  rubiformis, kelp (k) and nudibranch 
(n) at Reference S t a t i o n   s N o t e  the buildup of  silt 

the plants and the substrate. 

5 cm 
U 

Plant l lb.  Kelp, Laminaria ezoensis, red algae (ra), shrimp (arrow) 
and colonial epizoans * e on a rock at reference  station 
BR83-8- 
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5 
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cm 
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Plate 1%. Red algae (ra), kelp stipe (ks), and barnacles  feeding 
(arrow) on a rock at Reference Station BRX3-8. 

2 
L 

cm 
I 

Plate 12b. Snail (Volutopsius sp.) on a nudibranch (arrow) moving over 
silty bottom at Reference  Station BR83-8. 
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2 
L 

Plate 13a. Amphipod (arrow) swimming close to the silty  bottom at 
Reference Station BR83-6. Note the numerous tracks, 

' burrows and other signs of faunal activity. 

2 
L 

cm 
I 

Plate 13b. Camoflaged sculpin on silty gravel bottom at Reference 
Station BR83-8. 
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IO 
L 

Plate 14a Brown algae (arrow) growing in the understory of the kelp 
(k), Laminaria sp, at Reference Station BR83-8. 

5 
I 

Plate 14b. Kelp, Laminaria yezoensls, and hydroids (arrow) on a rock 
at Reference Station BR83-8. 
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I in samples  from BRX3-6 or  the  dredged  stations (P < 0.05, ANOVA-1 and -2). Values 
of the  three  indices at the  dredged  stations  and BRX3-6 were  within  the  ranges of 
values of the  baseline  stations BXI-8 and B81-6, with t h e  exception of species 
diversity at B8l-6 (Figure 5). These  results  indicate  that  within a year of dredging, 
the  values of gross indices of zoobenthos  abundance  and  diversity at dredging sites 
were  similar to those of unaffected areas, presumably  due to recovery of the  benthos 
in the  dredged area. The  difference  in  faunal  indices  between  reference BR83-8 and 
BR83-6, as well as the  dredged  stations,  may  have  been  due to differences  in 
community  structure  between  the  stations. 

Community  analyses by reciprocal  averaging  ordination (RA) and 
correspondence  analysis (CAI differentiated  three  groups or assemblages of samples 
(stations)  in  the  combined  benthic  results  for 1981 and 1983 (Figure B.2-1 to 8.2-4, 
Appendix 8.2). Both of these  independent +,."""_I techniques 0 clumped the samples  from  the 
"- baseline stations ~ ,"-,I BC8l-1 and B81-1 to B81-4 into  Group 1 (sand) .   This   g roup  of 
samples  with sandy sedimgnts had , species .~,.~.., "."~ such _ "  as ,. the  , - bivalve., ,-Thyasira  gouldg 
(Figure 6 )  in  close  association  with it. 

~ "._ll,.._"__*. "" - 

, " " . ." _._r_.." -_r"-- 

The samples  from  the  dredged  stations, B83-1 and 883-2, wefe grouped along 
with  samples  from  nearby  reference  station, BR834, into  Group 2 ("Dredge Area1% 
This  intermediate  group had some similarities to the  first  and  third groups, but  was 
sufficiently  different to be distinguished from the  other groups.  Examples of 

beneath  (Table 2). (The  samples from Group 2 were  similar  in  sediment  composition.) 

A comparison of the  mean  values of-faunal indices  for  the  benthic 

. or diversity ~ - ... and  population ____"." density . "_l were statistically "" .- - higher - f o r . ~ C r o , u ~ , ~ ~ - s " ~ m ~ l e s - ~ ~ n  
those for both  Groups 1 and 2 (P < 0.05, ANOVA-4 and -6). There  was na statistical 
difference  between  mean values of these  indices  for Groups 1 and 2. The  mean  wet 
biomass,  however,  was  higher for both  Groups 1 and 3 than for Group 2 (P < 0.01; 

d? 
___* ......-,,. " ," .. ,, ,r"l .,. -~,~,~,,"," .., ,." ~ ~ .**.^ .I *x"lj,**.ll" ",* .**wA ,.,.- 

ANOVA-6). 
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Thyqsira gouldii (sp. 4) 

I600 - I I I 
I 
I 
,I 

Pygospio elegans (sp. IO) 
I 

1 

i 

I 

GROUP I GROUP 2 GROUP 3 
"SAND" "DREDGE AREA" HETEROGENEOUS ----SEDIMENTS" 

SAMPLE NUMBER 

Figure 6. Distribution of representative  taxa of benthos in samples from the 
Banks Island Gravel Borrow Area, 198 1 and 1983. Numbers after 
taxonomic  names  refer to numbers  assigned  in  Table 8.2-1 
(Appendix 8.2) and employed in the species ordination  and 
correspondence  analysis. 
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TABU 5, 

COMPARISON OF FAUNAL INDICES FOR BENTHIC ASSEMBLAGES. 
Mean value per station f S.D. for number of spcies, 
number of individuals and wet biomass in the benthic 
faunal groups recognized in the 1981 and 1983 Banks 

Island benthic surveys 

MEAN VALUE 
FOR 

GROUP 

1 2 3 
"SAND" "DREDGE AREA" "HETEROGENEOUS" 

No. of species 
(taxa/sample) 

44.6 f 16.4 40.3 ?: 6.3 70.3 ? 10.8 

Population density 1775.4 k 945.1 2396.7 f 1129.9 6694.3 f 5261.2 
(N m-2) 

Wet biomass 
(g m-2) 

31.1 5 11.8 15.2 f 14.2 66.1 f 45.1 
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The  analysts of faunal  indices  and  community  associations,  therefore, 
indicate  that  the  dredged  stations, B83-1 and 883-2, were  part of a benthic  faunal 
assemblage  with  moderate  levels of abundance  and  species  richness,  and a species 
composition  which  was  intermediate or partially  overlapping  between  the %andv1 
assemblage  representatives of Group 1 baseline  stations  and  the  ltheterogeneous 
sediments1'  assemblage of Group 3 stations. -"~_ There  w,ere  no  discernible  negative 
- effects"-.of~.dredging  .on  benthic  community  structure  one  year  after  dredging  near 
Banks Island. 

, . ,  .. 

JLLJL "/7.'..,. #*C z* k ,A QAtLd . d i o  22 7 AAJ; 
,T&?d 

3.1.4 Possible  Implications of Gravel  Dredging to 
Higher  Trophic  Levels 

Before  the  baseline  sampling  was  performed in 1981, there  was  concern  that 
the proposed  borrow area included t o m t a t  that.was,a tn t k .  

Beaufort Sea and  which  might be important &rAmghg by m m  of thefood 
chain,  particularly  bearded seals, Erignathus  barbatus  (Heath g @. 1982a). =e 
baseline  sampling  demonstrated  that,  except for isolated  boulders at Station B81-6, 
there was no rocbbot tom  habi ta t   in  the p o t e n t i a l _ g r ~ v e ~ ~ . a ~ ~ - t h e  Rufus , 
River  (Heath et al. 1982). The post-impact  sampling program in 1983 confirmed  that 
only scattered  rocks are present  in  the  actual  dredging  area  according to diver 
observations  and  side-scan  sonar  surveys. 

"11 - ""+* 

The  benthos  in  the  vicinity of the  dredging  area did not  appear to be suitable 
or  adequate for support of many  bearded seals. The  diet of the  benthic  feeding 
bearded seals  mainly  consists of crabs,  shrimp,  clams,  bottom  fish  and  demersal, 
(near  bottom)  schooling  fish (Burns 1978). The benthos  sampled  in  the Banks  Island 
area  included  only small numbers of sculpins  and  shrimp,  and low densities of clams 
of appreciable size (Appendix A). The  main  concentrations of bearded seals in the 
Banks  Island  region  in  winter are  located  in  offshore areas with Open leads  and 
moving  pack ice, towards  and  north of Cape Kellet  (near  Sachs  Harbour,  Figure la) 
and to the east of Cape Lambton  (Stirling et " al. 1975, and pets* CO~f 'n . ) .  

Consequently,  the  borrow  area  near  the  Rufus  River  does  not  appear to be  an 
important  feeding or breeding  area  for  bearded seals. 
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3.1.5 Comparison of Dredging and Ice 
Scouring  near Banks  Island 

The  frequency of ice  scour  observation  during  the  baseline  sampling  period  in 
1981 was relatively high since scours were  found at four of the  eight  stations  located 
in water  depths of 10 m or greater  (Heath " et al. 1982a;  Table 2, this  report). In 1983, 
however, ice scours  were  only detected on  side-scan  sonar  records  in  relatively low 
frequency  (less  than 8 per km). The  grounding of pressure  ridge  keels at the  dredging 
area near  Banks  Island,  therefore, does not appear to be as important  in  destabilizing 
sediments  and  benthos as it was at the  dredging sites near  Herschel  Island  (Heath  and 
Thomas 198413). In this case, however, an area of about 90 ha was marked by dredging 
near  Banks Island. The ".".Î  ef fec ts  - -  .. . - ."",_"**_ of hopper  dredging n_I on _the- benthos  and- h a b i t a t x a r  / 
Banks  Island are  thus  considered to be more  prominent  than  those of ice scouring. 
The processes of sediment  redistribution by bottom  currents  and  waves  and 
recolonization by opportunistic  benthos  appeared to be mending  the  scars of dredging 
very  appreciably,  near Banks  Island. 

"- 

3,1.6 Comparison of the Benthos of the  Banks  Island 
Borrow Area  with  that of other Study Areas in 
The  Southern  Beaufort  Sea 

The  benthos  in  the  vicinity of the  borrow area near Banks  Island  was 
relatively  rich in taxonomic  composition  compared to most  other sites "__ studied in the 
Beaufort  Sea. A total  of 225 taxa  were  identified in benthos  samples  collected in 
1981 and  1983  (Appendix A). The  dominant  taxonomic  groups  in  terms of numbers of 
taxa were polychaetes (921, amphipods (401, bivalves (20), gastropods (19), cumaccans 

(11) _c and  hydrozoans (8). In comparison, 328 taxa were  recognized in samples from 
around the dredging area near  Herschel  Island  (Heath  and  Thomas 1984b). This la t ter  
figure is considered  relatively  high for the  Beaufort.  One  principal  difference  in  the 
benthos at Banks Island  compared to other  areas  was  the  presence of macroalgae 
attached to rocks  and  boulders to depths of 20 m and  likely  beyond (cf. Chapman  and 
Lindley 1980). The  remarkably "P clear  water  whichqerrnitted -, . " I I  exceptional _""~""Ir"-~ underwater 
visibility  and  excellent  light  penetration at stations  near Banks  Island  is in 
contrast to the  often murky,  silt-laden  waters  in  Mackenzie Bay near  Herschel  Island. 

Compared to other shallow (< 50 m) areas of the  Southern  Beaufort  Sea,  the 
Banks Island  Borrow Area had  relatively  high  average  levels of faunal  diversity, 



- 47 - 

population  density  and  biomass  (Table 6). The  presence of sessile epifauna  and 
macroalgae  attached  to  rocks are features of the  benthos  near Banks  Island  which 
link it with  benthic  communities of the  Canadian  Arctic  Archipelago east of Banks 
Island. The  general  lack of hard  substrates  and high  turbidity of shallow areas in 

much of the  Southern  Beaufort Sea are not  favourable for growth of sessile epifauna 
and  macrophytes  (cf.  Lee 1973). These  benthic  forms,  however,  do  not  appear to be 
any  more  sensitive to the  effects of dredging  after  one  year  than  do  the  members of 
the  infauna.  Both  epibenthos  and  infauna  have  survived or recovered  from  the 
impacts of dredging to return  the  affected  area to a productive state. 

Dredging  by trailer suction  hopper  dredge in other  areas of the  Beaufort  Sea 
would cause  similar  physical  disturbances to those observed in this  study:  removal of 
substrate  and  modification of benthic  habitat,  Direct  mortality  and  intense  habitat 
disruption would occur  primarily in the  excavated ("high impact")  zone,  while effects 
within  the  extended  impact  zone would be  mainly  related to habitat  modification. 
The size or  area of the  impact  zones would be  directly  related to the  scale and 
duration of the  dredging  operation.  The  nature  and  rate of the  recolonization process 
would likely be site-related,  depending  on  local  substrate types, energy  in  the  benthic 
environment  and  the  structure of benthic  communities  present before the  dredging 
impact.  Based  on  the  observations  presented here and  the  experience  gained in other 
coastal  areas  where  the effects of dredging  activities on benthic  invertebrates  have 
been  investigated  (Herbich 1981; Levings 1982; U.S. Army  Corps of Engineers 1975), 
it is expected  that  any  environmentally  significant effects associated  with  hopper 
dredging would be  mainly  confined  within  the  local  area of the  dredging  operations. 



TABLE 6. 

COMPARiSON OF BENTHIC FAUNAL INDICES 
FUR SOUTHERN BEAUFORT SEA STUDY AREAS* 

AREA 

Kaglulik C-24 
Kaglulik A-75 
Tarsiut A-25 

Uviluk 
Kaglulik 

East Tarsiut 
East Tarsiut  
South  Tarsiut 
South  Tarsiut 

Tuk  Harbour 
Tuk  Harbour 

Herschel  Island 

This S t u d y  

Banks  Island 

I977 
1977 

July 1978 

Aug. 1980 
AUg.-Sept. 1980 

Sept. 1981 
Juiy 1982 
Sept. 1981 
July 1982 

JULY I980 
Sept. 1980 

July 1981 
Sept. 1981 
Sept. 1982 

32.0 f 0 
26.8 k 0 

la m 

28.3 -+ 1.1 
26.8 f 9.3 

16.7 f 4.1 
17.7 ?: 6.2 
9.6 f 1.9 
9.0 f 1.8 

9-4 f 6.9 
8.4 f 5.5  

9.5 f 2.0 
12.5 -+ 1.2 
11.1 i: 0.6 

10.9 f 4.7 
15.5 f 3.0 

33.0 f 2.6 
22.7 f 2.4 
16 . f  0 

51-0 f 12.1 
42.5 k 15.6 

20.8 f 9.6 
14.2 f 7.9 
22.4 f 3.9 
14.6 f 8.6 

13.1 f 6 . 8  
19.7 2 4.6 

35.3 f 21.7 
41.2 f 14.9 
41.8 f 27.3 

61-0 f 19.3 
49.9 k 15.2 

24.81 f 16.19 not determined 1 
15.01 f 7.16 not determined 1 
1.83 2 1.16 not determined 2 

3.02 k 1.65 16.64 k 10.20 3 ,  
10.18 f 9.03 53.73 43.78 3 

not  determined 4.26 'f 4.03  4 
0.71 f 0.73 5.69 f 5.32 5 

not determined 16.39 f 12.90 4 
2-16 f 2.27 15.27 2 16.2 5 

1 
-I= 
00 
1 2.75 f 3.11 12.32 f f2.63 6 

4.01 f 3.24 20.51 f 13.55 6 

not determined 4.74 f 4.91 7 
not determined 15.62 f 23.18 

1.19 f 1.61 11.72 k 16.48 

not determined 42.2 f 28.6 
5.97 f 6.65 41.4 k 47.4 

* values  expressed are t he   mean   and  standard deviation  values for all samples at each site. 
+ References  for   data  sources: 

1. Thomas f978a 
2. Thomas 197% 
3. Heath and  Thomas 1983 
4. Thomas et ai. 1982 

" 

5. Heath and Thomas 1984a 
6.  Thomas et al. 1981 
7. Heath andThomas 1984h 
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4. CONCLUSIONS 

Two major aspects of the  envimnmenta .1 effects  of gravel  dredging  were 
examined  near Banks Island: (1) direct  effects  on  benthic  invertebrates  and 
macroalgae; and (2) effects on benthic  habitat  (destruction,  creation,  alteration). 
Loss of benthos  in  the  immediate  vicinity of the  dredging  trenches (#'high impact" 

and  in  unaffected  reference samples. 

.. modification . because ~. .. the  . exposure . .. dgravd-  

gae and  epifauna appear to be coping  with  this factor. 
The  main  findings of the study were: 

1. Dredging by trailer suction hopper dredge in the  substrate  consisti - 
Hopper  dredging excavated shallow (0.2 to 0.3 m deep) paired trenches 
which were  about 4 m wide. Benthos  and  substrate  were  stripped from 
the sea bottom along the parallel trenches. 
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The secondary effects of dredging  included  agitation  and  resettling of fine 
sediment  particles,  such as fine sand  and silt. Most of the silt/clay 
particles  tended to be  carried  away from the  dredging area by currents, 
but  appreciable  amounts of sand  may  have  resettled  in  and  near  the 
dredge  trenches,  Evidence of sand  deposition  in  trenches  was  observed  in 
this  study. The high ra te  of accumulation of silt in the  trenches (over 5 
cm)  within  the  year  following  dredging,  however,  overshadowed  the  sand 
deposition  and offset the  shift  in  sediment  texture  from  silty to gravelly 
that  was initially  caused by the dredging. 

established  with a diverse  assemblage of polychaetes,  amphipods, ~~~ 

cumactans  and  molluscs  one year after dredging had ceased. Levels of 
the  faunal  indices  (diversity,  population  density  and  biomass)  were  similar dJIwp *, ' 

inside  and  outside  the  trenches at dredged  stations,  and  were  near or 

2. Recolonization of the  dredged  trenches by benthic  infauna  was  well 

I J h 7  

approaching  levels at non-dredged reference  stations.  Kelp  and  large 
epifauna  were  observed at the  margins of the  dredge  trenches, 

3. The  analysis of faunal  indices  and  community  associations of benthos 
indicated  that  the  dredged sites were  part of a benthic  faunal  assemblage 
with  moderate  levels of abundance  and  diversity. The community 
structure + of the Wredge area" assemblage  was  intermediate  between  two 
other . ,""" assemblages  representing  stations  with %andyIl and  lfheterogeneousll 

sediments. rgsm ctivtly.  There were no discernible  negative effects 
dredging  on  benthic  community  structure one year after dredging 
Banks  Island, 

4. - Compared . to other  shallow (< 50 m).,ar+ga>"-Ef the  southern  Beaufort  Sea, 
~ . , ,, - . "~ I I. . 

the borrow area ~ I,_.,I_ near Banks Island had.,rsla$iw!y .. hi& ... ave~ge ~ !@yfit-of 
~ faunal  diversity,  population  density  and  biomass.  The  presence of sessile 
epifauna  and  macroalgae  attached to scattered rocks are features  which 
link the  benthos  near Banks  Island  with tha t   the  of the  Canadian  Arctic 
Archipelago east of Banks  Island. In addition to the  members of the 
infauna,  the  sessile  epifauna  and  macroalgae  adjacent to the  trenches 
appear to have  survived  or  recovered to a large extent from the impact of 
dredging. 



- 51 - 

5. REFERENCES 

Barnes, P.W. and E, Reimnitz, 1974, Sedimentary  processes  on  the  arctic  shelves off 
the  northern coast of Alaska, In: J.C. Reed  and J.E, Sater (eds.) Proc. 
Sympos. Beaufort  Sea Coast and Shelf Res., Arctic  Institute of North  America, 
pp. 439-76. 

Barnes, R.W., 1980. Invertebrate Zoology, 4th Edition,  Saunders College, 
Philadelphia, PA, 1089 pp, 

Beaufort  Sea  Development, EIS 1982. Environmental  Impact  Statement for 
Hydrocarbon  Development in the  Beaufort Sea - Mackenzie Delta Region. 
Volume 3A Beaufort-Delta  Setting. Dome Petroleum  Limited, Esso Resources 
Canada  Limited and Gulf Canada  Resources Inc. 

Beaufort, 1981. The building of Tarsiut,  the  Beaufort's  first  caisson  retained island. 
Beaufort, Vol. - l(2): 8-1 1. 

Benzecri, LP., 1973. Analyse des Donnees,  Tome IIt Analyse des Correspondances. 
Paris, Dunnod. 

Burns, JJ,, 1978. Ice Seals. (In) D. Haley (Ed.). Marine  Mammals of the  Eastern  and 
Arctic Waters.. pp. 193-199, 

Chapman, A.R.O. and J.E. Lindley, 1980. Seasonal  growth of Laminaria  solidungula 
in the  Canadian High Arctic  in  relation to irradiance and dissolved  nutrient 
concentrations. Mar. Biol. 57: 1-5. 

Cassie, R,M, and A.D. Michael, 1968. Fauna  and  sediments of an intertidal mud flat. 
A multivariate  analysis. J, exp.  mar.  6iol. Ecol. c 2: 1-23. 

Dayton, P.K. 1971. Competition,  disturbance  and  community  organization: The 
provision  and  subsequent  utilization of space in a rocky intertidal  community. 
Ecological  Monographs - 4 I: 35-489, 

Dunton, K.H., and S.V. Schonberg, 1979. An arctic kelp community  in  Stefansson 
Sound, Alaska: a survey of the  flora  and  fauna. In: Broad et al. Environmental 
assessment of selected habitats  in  the Beau& Sea littoral  system. In: 
Environmental  Assessment of the  Alaskan Continental Shelf: PrinciGl 
Investigators'  Reports  for  the  Year Ending  March 31, 1979. Boulder, Co. 
National  Oceanic and Atmospheric  Administration. 49 p. 

" 

Dunton, K.H., E. Reimnitz  and S.V. Schonberg. 1982. An arct ic  kelp community  in 
the  Alaskan Beaufort  Sea.  Arctic 35: 465-484, 

Foster, M.S. 1975. Regulations of algal community  development  Macrocystis 
pyrifera  forest, Mar. Biol, - 32:  331-342. 

Gauch, HOC., 1977, ORDIFLEX: A flexible  computer  program  for  four  ordination 
techniques;  weighted  averages, p l a t  ordination,  principal  components  analysis, 
and  reciprocal  averaging,  Program CEP-25A Cornell Ecology Program Series, 
Cornell Univ., Ithaca, N.Y. 46 pp. 



- 52 - 

Gauch, H.G., R.H. Whittaker  and T.R. Wentworth, 1977. A comparative  study of 
reciprocal  averaging  and  other  ordination  techniques. J. Ecol. - 65: 157- 174. 

Green, R.H., 1979. Sampling  design  and statistical methods  for  environmental 
biologists. J. Wiley and Sons, Toronto, 257 pp. 

Greenacre, M.J., 1978. Some  objective  methods of graphical  display of a da ta  
matrix.  Special  report  translation of Ph.D, thesis (in French)  presented at 
Universite  Pierre et Marie  Curie,  Paris.  Translation  published by University of 
South  Africa, Dcpt. of Statistics  and  Operations  Research,  Pretoria,  South 
Africa. 

Greenacre, M.J. and L. Degos, 1977. Correspondence  analysis of HLA gene  frequency 
da ta  from 124 population  samples. Am. J. Hum. Genet. - 29: 60-75, 

Heath, W.A., 1981, Benthic  survey of a potential  gravel  deposit  near Banks Island, 
N.W.T. An unpublished  preliminary  report for Dome  Petroleum  Limited, 
Calgary,  Alberta. 

Heath, W.A., D.J. Thomas, J,M. Koleba, B.M. Perry, A.E. Ethier  and L. Maclauchlan, 
1982a. A benthic  survey of a potential  gravel  deposit  near Banks Island, 
Northwest  Territories. An unpublished report  prepared for Dome  Petroleum 
Limited,  Calgary,  Alberta. 

Heath, W.A., D.J. Thomas, J.M. Koleba, B.M. Perry, A.C. Ethier and L. Maclauchlan, 
1982b. The impact of gravel  dredging on benthic  fauna  near  Herschel  Island, 
Yukon Territory, 1981. An unpublished report  prepared for Dome  Petroleum 
Limited,  Calgary,  Alberta. 

Heath, W,A. and D.J. Thomas, 1983. Studies of the  benthos  and  sediment 
geochemistry at the  Kaglulik, Uviluk and Ukalerk exploration sites in the  
southern Beaufort Sea. An unpublished report  prepared  for  Dome  Petroleum 
Limited  and Gulf Canada Resources Inc., Calgary,  Alberta. 

Heath, W,A. and D.J. Thomas, 1984a. A study of the  benthos and sediment  chemistry 
at Tarsiut N-44 artificial island  and  substrate  borrow  areas  in  the  southern 
Beaufort  Sea - 1982, An unpublished report  prepared  for Dome Petroleum 
Limited  and Gulf Canada  Resources Inc., Calgary,  Alberta. 79 pp. + 
Appendices. 

Heath, W.A. and D.J. Thomas, 1984b. The  impact of gravel  dredging  on  benthic  fauna 
near  Herschel  Island, Yukon Territory, 1981-1982. A reported  prepared by 
Arctic  Laboratories  Limited  for  Dome  Petroleum  Limited  and Gulf Canada 
Resources Inc,, Calgary,  Alberta.  Unpublished  manuscript. 72 PP- + 
Appendices. 

Herbich, J.B., 1981. Dredging  equipment  and  the effects of dredging  on  the 
environment. (In) Marine  Environmental  Pollution, 2: Dumping and Mining. 
R.A. Geyer (Ed,), pp. 227-240. Elsevier,  Amsterdam. 

Hill, M.O., 1973. Reciprocal  averaging:  an  eigen  vector  method of ordination. J. 
ECOl. - 61: 237-249. 



- 53-  

Hill, M.O., 1974,  Correspondence  analysis: a neglected  multivariate  method. Appl. 
Stat, - 23: 340-354. 

Holling, C.S., 1973. Resilience  and  stability of ecological  systems. Ann. Rev.  Ecol. 

Hopkins, D.M., 1978. Effects of gravel  mining  and  construction of gravel  islands 

and  Systematics 4: 1-23. 

causeways,  Interim  Synthesis AM 1978  OCSEAP, p. 321-334. 

Hughes, R.N. and M.L.H. Thomas, 1971a. Classification  and  ordination of benthic 
samples from Bedeque Bay, an  estuary  in  Prince  Edward  Island,  Canada. Mar. 
Biol. -.r 10: 227-235. 

Hughes, R.N, and M.L.H. Thomas, 1971b. The  classification  and  ordination of 
shallow-water  benthic  samples from Prince  Edward  Island,  Canada. J. exp. 
mar. Biol. Ecol. 7: 1-39, 

Lee, R.K.S. 1973. General  ecology of the  Canadian arctic benthic  marine algae. 
Arctic - 26: 32-43. 

Levings, C.S.,* 1982. The ecological  consequences of dredging  and  dredge spoil 
disposal m Canadian  waters.  NRCC  Publication No. 18130. National  Research 
Council of Canada,  Ottawa.  142 pp. 

Lewis, C.P. and D.L. Forbes, 1975. Coastal  sedimentary  processes  and  sediments, 
Southern  Beaufort Sea. Beaufort  Sea  Project,  Technical Rept. No. 24. Dept. 
of Environment,  Victoria, B.C. 68 p. 

Lie, U. and J.C. Kelley, 1970, Benthic  infauna  communities off the  coast of 
Washington  and  in  Puget Sound: Identification  and  distribution of the  
communities. J. Fish. Res. Board Can, - 27: 621-651. 

Marko, J,R., 1975. Satellite  observations of the  Beaufort  Sea ice cover.  Beaufort 
Sea Technical  Report No. 34, Dept. of Environment,  Victoria, B.C. 137 pp. 

Pelletier, B.R., 1975. Sediment  dispersal in the  southern  Beaufort Sea. Beaufort  Sea 
Project,  Technical  Report No, 25a, Dept, of Environment,  Victoria, B.C. 

Pelletier, B.R, and J.M. Shearer, 1972. Sea  bottom  scouring in the  Beaufort  Sea of 
the Arctic  Ocean, In: Marine geology and geophysics:  Internat. Geol. Congr,, 
24th,  Montreal 19722roc. Sec.  8. p. 251-261, 

Peng, KC., 1967. The  Design  and  Analysis of Scientific  Experiments. Addison- 
Wesley, Don Mills, Ont. 252 pp. 

Reimnitz, E., and POW. Barnes. 1974. Sea ice as a geologic  agent  on  the  Beaufort 
Sea  shelf of Alaska. In: Symp. on Beaufort Sea Coastal and  and  Shelf 
Research, Arctic Inst. Nzrth America Proc, p. 301-351. 

Reimnitz, E,, P.W. Barnes, L.J. Toimil  and J, Melchior. 1977. Ice gouge  recurrence 
and  rates of sediment  reworking,  Beaufort Sea, Alaska. Geology - 5: 405-408. 

Roberts, R.W., and J.D. Tremont. 1982. Methodologies of arct ic  dredging  and 
artificial  island  construction.  Technical  Paper No. 7 Dept, of the  Interior, 
Mineral  Management  Service,  Alaska.  Outer  Continental Shelf Region. 



- 54- 

Scheffe, H., 1959. The  Analysis of Variance. J, Wiley and  Sons, N.Y. 

Snedecor, G.W., 1946. Statistical Methods:  Applied to Experiments  in  Agriculture 
and Biology, 4th  Edition,  The  Collegiate  Press,  Ames, Iowa. 

Sokal, R.R. and F.J, Rohlf, 1969. Biometry. W.H. Freeman and Co., San Francisco. 
776 pp. 

Stirling, I., R. Archibald  and D. DeMaster, 1975. The  distribution  and  abundance of 
seals in the  eastern  Beaufort Sea.  Beaufort Sea Technical  Report No. 1. Dept. 
of Environment,  Victoria, B.C. 58 pp. 

Thomas, D.J., 1978a. Copper, zinc,  cadmium, lead, chromium,  mercury and iron  in 
sediment, sea water and zoobenthos at selected Dome drill sites in the  Beaufort 
Sea,  Summer 1977. A report prepared for Dome  Petroleum  Limited,  Calgary, 
Alberta by Seakern Oceanography Ltd., Victoria, B.C. 

Thomas, D.J., 197%. A baseline  chemical  survey at Tarsiut A-25. An unpublished 
report  prepared  on  behalf of Dome  Petroleum  Limited,  Calgary,  Alberta  by 
Seakern  Oceanography Ltd., Victoria, B.C. 

Thomas, D.J., 1983. Particle size measurements  on  sediment  samples collected 
during  gravel  search  operations  near  Baillie  Island, N.W.T. July 1982. An 
unpublished data report  prepared  for  Dome  Petroleum  Limited,  Calgary, 
Alberta. 

Thomas, D.J., W.A. Heath, K.A. Thompson  and J.M. Koleba, 1981. An oceanographic 
study of Tuktoyaktuk  Harbour, N.W.T. An unpublished report  prepared  on 
behalf of Dome  Petroleum  Limited,  Calgary,  Alberta. 

Thornas, D.J., W.A. Heath, J,M, Koleba, B.M. Perry  and A.C. Ethier',' 1982. A study 
of the  benthos  and  sediment  chemistry at Tarsiut N-44 Artificial Island and 
South  Tarsiut  Borrow  Area - 1980 and 1981. An unpublished  progress  report 
prepared  for  Dome  Petroleurn  Limited  and Gulf Canada Resources, Inc., 
Calgary,  Alberta, by Arctic  Laboratories  Limited,  Inuvik, N.W.T. 

U.S. Army  Corps of Engineers, 1975. Dredge  disposal  study:  San  Francisco Bay and 
Estuary. US. Army  Engineer  District,  San  Francisco. 

Ursin, E., 1960. A quantitative  investigation of the  echinoderm  fauna of the  central  
North Sea. Meddr. Damrn. Fisk.-og Havunders N.S. 2(24): 204 pp. 

Wacasey, J.W., 1975. Biological  productivity of the  Southern  Beaufort Sea: 
zoobenthic  studies.  Beaufort  Sea  Technical  Report No. 12b. Dept. of 
Environment,  Victoria, B.C. 39 pp. 

Watt, K.E.F., 1968. A computer  approach to analysis of data on  weather,  population 
fluctuations  and  disease.  Biometeorology, 1967 Biology  Coloquium. (Ed.) 
W.P. Lowry. Corvallis,  Oregon:  Oregon Sta te  Univ. Press. 



Banks Island K81-1 

Phr1ur:Annelida 
C1ass:Olidochaeta 

ClasstPolrchocto 
Fanilr: Wharetidae 

kistobranchidac 

Capi tell  idae 

Cirratul  idae 

Porvilleidae 

Hrsionidae 

llal danidaa 

krhtridac 

OPhelliidac 

Orbiniidae 

Pzraonidae 
Phrl  lodocidae 

Polmoidrc 
Sabc 1 1 i dae 

Sigalionidar 
Sphrerodoridac 

A-2 

Genus-Species 

Flrhwete acutifrons 

kirtobranchus ornatus 

Witella capitata 

MHttoxonc/ihrrm cowlex 

Dorvilttr &J ? 
Clrtalia  arhroditoidas 

unidentified ? 
Family  Total 

Prutillallr  Praeterrissa 

PrrXi11eIIa(&j '- 3 . 

Fuilr Total 

Htphtys  longosetosa 

Orhel  ia 1 imacina 

Travisia  forbcsii 

Fenilr Total 

d+tolorlos m a n n r i s  

&idea suecfco 
Etconc  londa 

Phrl  lodocc drwnlrndica 

Fuilr Total 

Eunoe  depressa 
thone  dunrr i 

Chone SP. 
Euchom anal  is 

Fuilr Total 

Pholoe  ninuta 
S~hacrodoro~ris linutl 

Orrb 

a 
b 

a 
b 
8 
b 

b 

b 

b 
1 
b 
a 

b 
a 
b 

b 
a 
b 
a 
b 

b 

b 

b 

b 
b 

b 
a 
b 
1 
b 

a 
b 

a 

I 

I 

1 

a 

a 

1 

a 

r 

l 

a 

a 
I 
b 
a 
b 
a 

b 
a 

22 
92 

4 0.3 
4 O m  1 

52 
26 
4 
4 
2 
6 
4 
10 

sb& 
12 
M 1.1 
16 
14 2.1 
12 7.1 
102 
136 
82 
8b 
181 3.4 
222 18-4 
138 3.2 
134 1.5 
2 
54 
54 
2 
4 
56 O m  5 
58 O m  4 
6 
10 
18 
24 
4 
2 
38 
20 
14 
4 
b 

' w- 



Banks  Island B X 1 - 1  

Srionidae 

Sr11 idrc 

A-3 

Genus-Species 

Prionosrio  tirrifera 

Prros~io olc9ans 

Exofone tartica 

Exofone  verufera 

Family  Total 

Trichobranchidac  Ttrebel 1 ides  stroeni 

FraJlents  and Newtodes 

Phrturrkthro~oda 
ClasslCopc~oda 
OrderrCrclomida 
0rdw:HarPacticoida 

ClrssMalacostraca 
Orderrhlphipoda 

Fari IY: M y 1  idae 
Corophiidac 

Atrlus  carinatus 
Corophiun  crassicorne 

Gmar i dae Gamarus IP. 
Haustoriidre Priscillina arratr 
Ischvroceridae Ischyrocerus Wachcir 

Lrsianarsidat 

Ocdicerotidae 

Anonnr  nufur 
Bocckorirus SP. 

Hiwowdon hol  bo1 1 i 
Family  Total 

Grab 

a 
b 
a 
b 

b 
a 
b 
a 
b 
0 
b 
a 
b 
a 
b 
I 
b 
a 
b 

b 
a 
b 

a 

a 

b 
b 

a 
a 
b 
a 
a 
a 
b 
b 
a 
b 
I 
I 
b 

Acanthosterheia  bthringicnsis a 
b 

Eathnedon saussurei b 
Monoculodes boreal is a 

b 
Paroediceros  lrnccus b 
Family  Total a 

b 

NIH m 
(8-2) IfA-2) 

88 
40 
8 
2 
46 
24 
374 
396 
16 
18 
532 
1180 
34 
20 
192 
ab 
162 
48 
388 
1511 
4 
2 

tv 
Pr 

2 
4 

b 
io 
2 
2 
b 
20 
4 
4 
14 
6 
2 
16 
10 
2 
2 
2 
8 
b 
8 
10 
18 

2.2 
3.9 

0.1 

0.3 
0.2 
0,2 
0. s 

0.2 
1.9 

0.4 



A-4 

Banks Island E 8 3 4  
Gcnus-SPccics 

0rdtr:Cuwcea 
Family  Liurropidae Lamops fuscata a 

b 
h m w l a ~ r i r  cortata B 

b 

24 
20 
18 
12 

hnnastacidaa 

Lerto!iMthir lracilir a 28 0rder:Tanaidaca 

12 C1ass:Ostracoda P 

kthrorod frmtnts 1 
b 

rp 
?r 

Ph~1um:Brrtoa 
C1ars:Gmolaematr 

FaniIr: Scruroriidor Eecrater  lericata b Pr 

Phr1m:ehordata 
Subphr1ur:lkochordata 
C1ass:Ascidiwa a 2 

PhYluntCnidwir 
C1ass:Anthozoa 
0rdtr:Actiniaria a 4 0.1 

b 4 0.2 

Phr1ur:Echinodcraata 
ClassrHolothuroidea 

Family: Svnwtidac 

Phylum : tlollusca 
Class z Gastropoda 
Subclass : O~isthobranchia 
Order : Ct~holasridca a 18 

b 20 a. 2 

6.1 
1.0 

1.6 
1.1 

2.1 
O m  3 
0.1 
a. 3 

Subclass I Prosobranchia 
Family : Buccinidae Bucciniua  iliatun 

hccini& ? 
Crl ichw a1 br 

a 16 
b 8 
a 20 
b 12 
1 132 
b 70 
a 152 
b 02 
a 14 
a 2 
a 104 
b 40 
1 2 

a pr 
b Pr 

blichnidae 

ScaPhander  Punctortriatus 

Family  Total 

Diarhanidae 
Naticidae 
Retusidac 

Diaphana  rinuta 
P*aurorsis purwrea 
Rctusa  obtusa 

Trochidae kdarites hrlicinus 

Gastrowd Fr8Jlcnts 



A-5 

Banks  Island BC81-1 
Genus-Species 

Class ! Pelecypoda 
Family:  Astartidae 

Cardiidat 

Hiatell idae 
Myidae 
Mytilidae 

Pandoridat 
Tel 1 inidae 
Thraciidae 

Thrasiridae 

Vener  idae 

PhrlurMtlrcrtinea 

Phylum f Protozoa 
Class : Sarcodina 
Order : foraminifera 

Family : Fischerinidae 

PhvlumtSiPuncula 

STATION TOT&: 

Astartc  rentrfui a 14 
b I O  

Clinocardium  ciliatur a Ib 
b 4 

Serriws droenlandicus a 44 
b 34 

Family Total a 62 
b 34 

Hirtella orctica 0 2 
h a  truncatr b b 
hsculus nider a 2 

b 4 
Pandorr  locialis b 2 

fhrach SP. (-: a 78 
b 30 

kinopsida orbiculata B 180 
b 

Thuasira  flexuora  (=#ouldiil a 
b 

Family Total a . 1674 
b #a 

Liocna fluctuosa a 70 
b 34 

f kcom" d. 7. a 10 

a 14 
b 34 

0.1 

5.1 
4.5 

2.5 

1.4 

3.2 
0,s 

3. b 
2.2 
2.2 
1.0 

0.2 
0.4 

Qrnusrira  fsliacea a pr 
b pr 

a 26 

a 4138 4s. 0 
b 2M14 . 51.4 



Banks  Island BB1-1 

Phr 1 urn: Anne 1 ida 

C1ass:Ol  isiochaeta 

C1rss:Polrcbtta 
Faailrl Wharetidar 

kistobrenchidac 

Capite1 1 idac 

Cirratul idae 

Dorvillcidacr 

tiesionidac 
hi danidac 

Nwhtridae 

Qrheliidae 

Orbiniidae 

Paraon i dat 

Phrl 1 odocidae 

Polrnoidae 

%bel 1 idae 

Sigal ionidw 

A-6 

Ganus-SPccics 

Pkpharcte rcutifrsns 

histobranchus ornotus 

Capitella m i t a t a  

Chartoronc/Tharm covlex 

Porvil  lcr w. 
Castalia  aphroditoides 
Praxillellr Praeterriru 

Prwillellr SP. 
Family  Total 

Ncrhtw lon#osetosa 

NrPhtYS SP. 

Fuilv Total 

Orhclia  limacina 

Travisia  forbcrii 

Fuilv Total 

Lcitorcolorios  panamensis 

Arcidea  succica 

Etcone  ?loner 

Phvllodocc mcnlandica 

FuiIv Total 

krnronoc adventor 
HtweronM w. 
hhenis  lweni 
Fuilr Tot81 

Chone  duntri 

Euchonc  anal  is 

Fami 1 Y Total 

Pholoc  rinuta 

b 

a 
b 
a 
b 
r 
b 
P 
b 
B 
b 
b 
a 
b 

a 
b 
a 
b 

b 

b 

b 

b 
a 
b 
a 
b 
3 
b 
a 
b 

b 
a 
b 

b 

a 
b 

b 
a 
b 
a 
b 
a 
b 

a 

r 

a 

1 

1 

0 

a 

B 

a 

22 

2 
2 
26 
4 
b 
10 
44 
32 
14 
10 
4 
b 
8 
2 
8 
8 
6 
8 
4 
2 
10 
10 
14 
30 
36 
32 
50 
42 
72 
44 
2 
2 
42 
44 
frolrcnt 
2 
42 
46 
2 
2 
4 
4 
2 
8 
28 
10 
8 
18 
36 
4 
4 

1.7 
2.5 

20 3 
1.0 
0.5 
0.5 

0. 2 

0.1 



Banks Island B81-1 

Spionidae 

Sy11 idae 

A-7 

Genus-Species 

Dispio sp. 

Prionospio  cirrifera 
Pygospio  elebans 
Scolecolo~ides sc. 

Unidentifiable 

Forilr Total 

Exosona verufera 
Exodonc SP. (critekur) 

Family Total 

Trichobranchihe Tenbell ides stroemi 

Cororhiur SP. 

G a m r u s  duebeni 
Prircillina mats 

Ischvroccrus SP. 

Boeckosillus  botkini 

kanthortcrhcia bchrinfiensis 

Plonoculodcs sp. 
Honoculonis longicornir 

Family Total 

Lurrors fuscatr 

Frawnts and Nemtodes 

Phv1m:kthroPoda 
C;lasr:Corc~oda 
0rdtr:Cvclowida 

Orkrttbmmcticoida 

C1ass:klacostrm 
O r d W W i t w d a  

Fuilr :Cororhiidae 

Gulwr i dae 
kustoriidae 

Ischwocerik, 

Lrsianassidae 

Ocdictrotidac 

OrderCuracea 
Family :LMWoPidae 

knnartacidae CuPrlasris costata 

OrdtrlTanaidacra  Leptotnathia  sracil is 

Phr1ur:Chorbta 
SubPrh1ulr:Urochordata 
C1rss:lscidiacca 

a 48 
b 34 
a 4 
a 2 
a 04 
b 130 
I 14 
b 12 
a 1% 0.6 
b 176 0.9 
I 18 
I 16 
b 14 
a 34 
b 14 
b 4 0.5 

a Pr 0.1 
b PP 0.2 

a 2 
b 16 
1 b 

I 
b 
b 
a 
b 

b 

b 
a 
b 
b 
a 
b 

b 

a 
b 
a 
b 

1 

I 

1, 

a 
b 

a 
b 

4 
16 
2 
12 
42 
b 
2 
8 
b 
10 
8 
4 
24 
14 
34 
28 

10 
14 
14 
10 

2 
18 

b 
2 

0" 1 

0.3 
0. b 

0.1 
0.1 

0.1 



Lnks  Island BB1-1 

Phr1ua:Cnidaria 
C1ass:Anthozoo 
OFderlActiniaria 

PhrluriEchinodernta 
C1arr:Holothuroidtr 

Fami1u:Smutidae 

A-8 

Genus-Srccies 

hriotrochus rinkii 

PhYlum : h3lluscr 
Class 3 Gastroroda 
Subclass : Oristhobranchia 
&dQr I Ctrhalasridea 

Subclass I Rosobranchir 
F u i h  ! Buccinidaa Bucciniur IC. 

Crlichnidar Cvl ichna a1  br 

Scuhander  wnctortriatus 

Family  Total 

D i w h i d a e  Dfarhana  rinuta 
Naticidac llwwonis w r w m  

Natica  claulo 
Family  Total 

Retusidra  Ratusa obtusa 

Gostrorod Frafwnts and Egis 

Class Z Pelecwoda 
Family I Astartidae 

krdiidar 

ki&c 
fhracifdac 

lhmsiridae 

Vener i dae 

Phr1um:Nenrertinea 

ktarte  lontuui 

el inocardium cil irtur 
Serrins dromlandicus 

Fuilr Total 

t t~a truncata 
fhracia SP. 

Axinorsidr  orbiculoto 

Farrilv  Total 

Liocna fluctuosa 

a 8 21.0 
b 2 

P 4 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
a 
1 
a 

b 
b 

I 

a 
b 
a 
a 
b 

b 
1, 

a 

1 

b 

b 

b 
a 
b 
a 
b 

a 
b 

a 

1 

4 
b 

2 
4 
10 
2 
80 
kb 
90 
68 
4 
2 
2 
4 
8 
16 
Pr 

2 
2 
2 
8 
b 
10 
b 
4 
12 
20 
&8 
M 
378 
792 
rMb 
856 
44 
30 

34 
14 

1.8 

0.1 

0.2 

1.4 
0.4 

1.2 

3.0 

0. s 

3.8 
21.7 
0.2 
0.1 
0.2 

1.3 
2.0 
1.4 
2.7 

0.1 
0.1 



A-9 

Banks Island B81-1 

~ 

Phylum i Protozoa 
Class : Sarcodina 
Order r Foraninifera 

Family ; Fischerinidae 

STATION TOTal 

Genus-Species 

Cornuspira fol iacea a pr 
b rr 

a 32 
b 16 0.3 

0 1330 39.3 
b ibag 38.3 



Anks Island 881-2 

Phy1ua:Annelik 
C1ass:Ol isochaeta 

C1ass:Poluchaeta 
Fari 1 y: hhare t i dae 

Apistobranchidae 
W i t h  1 idar 
Cirratul idoe 

Dorvillcidre 
klduridre 

WePhtvile 

Meliidae 

Orbiniidae 

Phvl 1 odocidae 

Polmoidae 
%bel 1 idac 

Srionidae 

Srl1  idae 

Fragments  and  NeAatoder 

Phvlum:kthropoda 
Class:Copepoda 
0rder:Cvclopoida 

A-10 

Gcnur-Sncias 

Clrrharete acutifrons 

Clristobranchus ornatus 
Caritella cwitata 
Maetozom/Tharm cowlex 

Domi 1 lea SP. 
PnxiIlellr rrrtterriosl 
Rail 141 la SP. 
Nrrhtvr Ionloreton 
Ncrhtvs sr. 

Family Total 

Orhrl ia 1 iwcina 

Travisia  forbcsii 

Faailr Total 

Leitarcoloplos P a w n s i s  

Ettone ?1ona 

Phrllodocc  rroenlandica 
Family Total 

Helaenis lweni 
Chone duncri 

Euthone analis 

Family  Total 

Dirpio SP. 

SeotecolcPidcs SP. 

Farilv  Total 

Exofone mlcritokuo) 

&ab 

b 

a 
b 
1 
b 
1 
b 
a 
a 
b 
b 
0 
b 
a 
b 
a 
b 
a 
b 

b 
a 
b 

b 
a 
a 
b 
a 
a 
b 

b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 

1 

I 

b 

4 

4 
2 
2 
2 
10 
2 
2 
4 
2 
8 
4 
2 
4 
10 
26 
22 
04 
70 
110 
92 
52 
50 
34 
40 
2 
36 
40 
4 
4 
14 
8 
14 
12 
28 
2 
10 
122 
190 
124 
160 
2 
4 

2 

0.4 

0.1 
1.9 

7.7 
10.3 
1.5 
2.2 

0.1 
0.1 
3.2 

0.9 
0.7 

0.2 
0, l  



C1ass:Halacostraca 
O r d w t M i P o d a  

Family  ZCoroPhiidae 

Hurtoriidaa 

Isehrrocaridae 
LvrirrnsridPr 

Oediccrotickc 

0rder:Curacea 
Family tlwroPidae 

bnastrcidat 

OrdertTartaidacea 

PhlvlrChordata 
Srbrrh1m:Urochordatr 
C1ass:kcidiacca 

Phvlm: nollusca 
Class: Gastropoda 
Subclass: Oristhobranchia 
&de: Cwhalasridaa 

Subclass : Prosobranchia 
Fmilr t Buccinidae 

Crl ichnihe 

A-1 1 

knus-SPtcias 

CoroPhiur crassicornr a 4 
b 2 

Riscillina armtr a 4 
b 16 

fschrrocrrur mdrchcir a b 
Bocckosiwr w e  a 4 

b 2 
kanthostcthtir  brhrinfie~sis a b 

b 14 
bnoculwsir lonficornis a 34 

b M 
Fuilr Total I 36 

b 80 

L u r r o ~ s  fuscata B 8 
b 2 

k r w l u p i s  costata b b 

Lwtosnathia sracilis a 4 
b 2 

Bucciniur SF. 

Crl  ichnr alba 

Scaphandcr wnctostriatur 

Family  Total 

Diamnidae Diapharta rinutr 

Naticidae 
Retusidae 

Lunatia Pal 1 ida 
Retusa  obtusa 

Oastrowd  FraJnnts and Effs 

1 b 
b 2 

a 4 

1 2 

0.3 

0.1 
0.2 

a 12 
b 12 
a 2 
b 2 
1 110 
b la2 
a 112 0.4 
b 104 1.3 
a 4 
b 4 
a 2 2. s 
a 14 
b 14 
a PP 

0.8 
0*7 



A-12 

Class t Pelecwoda 
Family : Elstartidat 

Cardiidae 

hidae 
Tal 1 inidre 
Thhraci idoe 

Thvasiridrt 

Vencridae 

Phvlur I 1 Protoroo 
Class : Sarcodina 
Order : Forwinifera 

FaaiIr t Fischerinidae 

Phr1um:Siwncula 

Genus-Species 

Astartc aontagui 
k r r i n s  srotnlandicus 

h a  truncrta 
kcow SP. 
Throcia sr. 

Mnorridr orbiculata 

Fui lr  Total 

L i o c m  fluctuosa 

Cornuspira fol iacea 

4 0.7 
4 0.1 
b 3. b 
2 0.1 
2 
18 0.2 
20 0.2 
90 
78 
#h 
m 
Wb 
830 
18 
16 

1 36 
b 20 

a PF 
b rr 

a 8 
b 4 

2.7 
2.5 
2.9 
0.4 

0.3 

a 1654 24.9 
b 1542 24.9 



hnks Island 881-3 

Phr1ur:Annelida 
C1ass:Polwhacto 

Family: kpharetidae 
bistobranchidac 
Cirratul idae 

Orha1 iidac 

Orbiniidae 

Phrl lodocidac 

Sobel 1 idae 

Srionidge 

9rl1 i k r  
Framents and hutodes 

A-13 

GPnus-Srtcirs 

Clrrharetc acutifrons 
APistobranchus ornatus 
Chaetozonc/Tharm cowlex 

NePhtrs lonlosctosa 

Orhe1 io 1 imcina 

Trwisir farberii 

F u i l v  Total 

Leitoscolorlos ~anucnr i s  

Etrone 1 onda 

Euchone m l  is 

Disrio sr. 

Scolccolerides SF. 

F u i l r  Total 

Exogonr SP. 

Phr1m:ArthroPada 
Clwtklacostraca 
Ordcr:&hirodo 

Fuilr Corophiidae Corophiw crwicorne 

kurtor i idu  Pr isci l l ina  amta 

Ischrroceridae Ischrroccrus SF. 
Lrsirnassidre Bocckosirur SP. 
Ocdicerotidac kanthosttphcia  bthrindiensis 

0rder:Curacca 
Family :Lamproridae 

Ordtrllanaidacea 

PhylurChordata 
Subrrh1ur:Urochordata 
Classt Ascidiacea 

hnocul odes b 

MnoculoPsis 

Family Total 

loreal is 

londicornis 

LaAprops fuscata 

LePtosnathia sracil is 

b 
a 
a 
b 
b 
a 
b 

b 

b 

b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 

b 

a 

I 

1 

a 

1 
b 
1 
b 
b 
a 

b 
a 
b 
a 
b 
a 
b 

I 

b 

a 
b 

I 
b 

4 
2 
2 
2 
f rodwn t s 
4 
2 
22 
4 
40 
62 
b2 
bb 
10 
16 
32 
32 
4 
4 
10 
2 
82 
48 
92 
so 
2 
pr 
rr 

10 
12 
4 
10 
2 
4 
22 
20 
b 
b 
92 
52 
120 
78 

4 

2 
2 

18 
30 

1.9 
1.1 

7.7 
2.1 

0.1 
0.1 
0.1 

0. b 
0.3 

0.5 

0.3 
0.4 

2.1 
2.7 



"- 

I 
I 
I 

Banks Island B81-3 
Genus-SPccics 

SubPhr1um:Vertebrata 
C1ass:Ostcichtras 

FaaiWCottidae 

Phrlm t Mollusca 
Class : Cilstrorodo 
Subclass : Prosobrmchia 

Fuilr t Buccinidac 

A-14 

hccinium SP. 

C r l  ichnidae Cy1 ichno alba 

Scwhander runctostrirtus 

Fami 1 Y To tal 

Retusidaa btusa obturo 

Gastropod Juveniles 

Class : Pelecwoda 
Family : Cardiidae 

ttfidae 
s r r i n s  sroenlendicus 
h a  truncata 

Thraciidae Thracia SP. 

Thvariridae hinonida orbiculata 

Thvasira flexuosa (=douldii) 

Family Total 

Vencridar 

PhyluwHturtinea 

Phylum t Protozoa 
Class : Srcodina 
Order : Foruinifera 

Family : Fischerinidae 

PhylurrSiwncula 

STRTION TOTCY: 

L i o m  fluctuosa 

Cornusrira foliacea 

b 2 1.9* 

a 
b 
I 
b 

b 

b 
a 
b 
a 
b 

a 

a 

b 
a 
b 
a 
b 
a 
b 
a 
b 
0 
b 
a 
b 
a 
b 

6 
20 
4 
2 
62 
82 
bb 
84 
zz 
38 
2 
2 

2 
2 
2 
10 
a 
24 
bb 
684 
392 
708 1.8 
998 2.5 
18 1.7 
26 0.1 
2b 0.3 
10 0.1 

a pr 
b Pr 

0. 3 
1.1 

1.1 
1.6 
0.1 
0.2 

0.1 
1.b 

b 4 

a 1228 19.7 
b 1470 14.4 



Banks Island B81-4 

Phr1um:Annelida 
C1asr:Polrchaeta 

Family: Cirratulidae 
Dorvilleidaa 
Nrrhtvidat 
bheliidre 

Orbfniidae 

Phyllodocidae 

&bel 1 idae 

Srbwodoridaa 
Spionidrc 

A-15 

Genus-SPecies 

ChactoxondTharm  cowlex 
unidentifiable 
NePhtvr londosctosa 
Ophrl ta 1 i m c h  
Trwisia forbcsii 

Family  Total 

Leitorcolorlas ronurnris 

Eteone ?lonsr 

Euchone  anal is 

SPhaerodoroPsis minuta 
Dis~io SP. 

Scolecolwides SP, 

Fuilr Total 

Frumnts and h t o d r s  

Phv1ua:kthroroda 
C1ars:hlacostraca 
0rdrr:Ckr)liwda 

Family: Atulike 
CoroPhii&e 
Haustoriidae 
Lysimssidae 
Ocdictrotidae 

Phr1wm:Chordatr 
Srblrhlm:Urorhordatr 
ClPssVtscidfacea 

a 4 

b 2 0.3 
4 6 
r 12 
b 16 
a 18 o s  1 
b 16 0.2 
a 14 
b 2 0.1 
a 88 0. S 
b 76 0.5 
a M 
b 114 
b 4 
a 330 
b 98 
a 112 
b 174 
1 442 1.2 
b 272 1.9 

b 2 

a R 
b pr 

Atrlus  carinatus P 
Corophiur 5 ~ .  b 
Priscillina a m t o  I 
Bccckosiws sr. b 
Acanthosterhcia  bchrinJicnsir a 

b 
nonoculodes  borealis a 
Honoculorsis  longicornis a 

b 
Faailu  Total a 

b 

0.2 

2 
4 
2 
2 
4 
8 
2 
36 
22 
44 0.1 
30 0.2 

a 142 23.2 
b 146 2 o s o  

Phriur : bollosca 
Class : kstropoda 
Subclass : Prosobranchia 

Family: Culichnidae Scarknder  wnctostriatu~ a 44 
b 28 

Turr i dae Juveniles a 2 
Gastropod Frawnts b 

0, b 
0.2 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

A- 16 

Banks Island B81-4 

Class : Pelecypoda 
Family : Thraciidae 

Thvasiridae 

Vamridat 
Pelacrrod Frolwnts 

Phylum : Protozoa 
Class : Sarcodina 
Order 1 Foraminifera 

Family : Fischerinidae 

Ph~1w:Sipunrula 

STATION TOTAL: 

GEnur-SPecies 

Thracia SP. 

Axinopsida orbiculata 

ihvasira flcxuosl W o u l d i i )  

Family Total 

Liocna fluctuosa 

Cornuwirr fol iacea 

a 4 
b 4 
a 2 
b 2 
1 302 
b 160 
a 304 
b 162 
4 2 
b Pr 

8 28 
b 28 

a rr 
b Pr 

0. b 
0.2 

1.7 
0. b 

a 2 



Banks island BB1-5 

Phv1w:Rnnclida 
ClassrOlisochaeta 
Phv1w:Rnnclida 
ClassrOlisochaeta 

C1us:Polvcha~ta 
Fuilvr hhret idat  

krlrictenidac 

Cvitell  idar 

Cirratul idae 

Dowillridae 

tbsionidae 

Lmbrineridae 
kldanidar 
NcPhtridre 

Orbiniidar 

Faraonidae 
Phullodocidat 

Polmoidw 

Sabellidae 

SiSalionidae 

A-17 

Genus-Srecies 

b h a r e t c  acutifrons 

Pectinaria  iranulata 

Coritrlla w i t a t a  . 

Chaetoroar/Tharm covlex 

Clstolir whroditoides 

unidentified 
F u i l r  Total 

Lurbrinrris fradilis 
Praxillella SP. 
Nerhtvs cornuk 

NcPhtYs S?. 
Fuilv Total 

LritoscoloPlos Purwnris 

Leitoscotoptas ~ufettcnsis 

Family Total 

kcidca succica 
Eteone ? lour  

Eunoc dcrrers8 
Eunrc nodora 
Gattvwra cirrosa 

Hanothoe iabricata 
ttamthoe wltisetosa 
Family Total 

Chont d u d  

Chna SP. 
Euchene anal is 
Euchom incolor 

Fui lv  Total 

Pholoa rinuta 

b 26 

a 28 
b 43 
a 2 
b 2 
I 10 
b .n 
a 4 
b 4 
a 12 
b 4 
a 16 
b 28 
b 10 
a 16 
b 38 
a 2 
b 8 
a 2 
b 10 
b b 
a 2 
b 16. 
a 2 
b 2 
a a 
b 20 
a 10 
b 22 
b 2 
a 10 
b 14 
a b 
b b 
a b 

' b  8 
b 8 
b 2 
a 12 
b 24 
a 32 
b 128 
a 2 
b 14 
a 16 
b 10 
a 50 
b 152 
a 70 
b 78 

0.1 
. Om3 
0.2 
0.1 

0.1 
0.2 

0.1 

0.2 

0.2 
0.4 

0.1 
2.0 

0.6 
0.1 
0.1 

I 
i 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



A-18 I 
I 
I 
I 
I 

' I  

Banks Island B1-S 
QnusSPecies 

Spionidaa Prionos~io cirrifera 

Prionospio  steenstrupi 

PrJorPio  eleaans 

Scoltcolepides SP* 

mi0 S?. 

Family  Total 

SUI  1 idac  Exodonr  vrrugera 
Exo$onr SP, (witokus) 
Fuilv Total 

Tercball idae Proclco m f f i  

Phv1ur:Arthrowda 
Class:Nalacastraca . 
Ordcrrkphiroda 

Family:  Ampel  iscidat 
ltrl  idae 
Ganrar i dae 

Ischvroccridae 

Lusianassidoc 

Oedicrrotidae 

Plcurtidae 
Podocer idac 

&bl is saiaardi 
Rtvlus  corinatur 
Gorarus duabtni 
M e 1  ita  dentata 
Ischwocerus  wdacheir 

llnonm nudax 

Bocckosinus  plautus 

OrchPnne Ulrlvors 
Family  Total 

CkarthoshrhriP bthrinlirnsis 
ktroidrs latipcs 

tlonoculodcs  boreal  is 

hnoculodes londirartris 

Parordiceros lmCtU5 
Family  Total 

P1 eostcs m o d  us 
Paradulichia hpica 

Stenothoidae  Hetopella SP. 

Unidentified Awhipoda 

Grab 

a 
b 
a 
b 
a 
b 
a 
b 

b 
a 
b 
a 
a 

1 

a 
I 

a 
b 

a 
B 
a 
b 
a 
b 
a 
b 

b 
b 
B 
b 

a 

a 
a 
b 
a 
b 
a 
b 
1 
a 
b 
a 
a 
b 

b 
a 
b 

a 

0rdcr:Cumaceo 
Family: Diastvtidae  Dirrtvl  is edwrdsi a 

b 

0.1 
0.1 

0.1 
0, b 

2 
2b 0.8 
2 0.2 
2 0.1 
298 0.1 
212 0.1 
4 
4 
b 
2 
2 
10 
8 
2 
8 
2 
8 
14 
84 
130 
2 
104 0. b 
14b 0.2 
2 
18 
8 
b 
ib 
b 
& 

0.3 
0.4 

14 0.1 
b 



Banks Island Bid 

Lawropidar 

Nannastrcidae 

Order; Isopods 
Fui 1 r: hnnidac 

OrdcrlHrsidacea 

ClustQtrrcoL 

Clur~PltnoJonida 
Fmilr: Hnrhonidre 

hrthrorod fra-nts 

Phu1w:Srrzoa 
C1ass:Ormnolrcrte 

Fuilu: Scrupariidae 

h h l  m:Ver trbrrta 
Class:0steicht~es 

Family: Zoarcidae 

PhriumtCnidaria 
C1ars:Anthozoa 
0rder:ktiniwia 

C1ass:Hrdroraa 
Family: Camnulariidac 

earPanu1 inidae 

Laforidle 

Ph.tlm:Echinodcrnto 
C1rss:Holothuroidta 

Family: Srnwtidae 

C1rss:Stellcroida 
SubclusrOphiuroidea 

Family! &hiolerididre 

Phylum : bllusca 
Class : Gastrotwda 
Subclass : Oristhobranchia 
Order : CePhalasPidca 

Subclass : Rosobranchia 
Family : Buccinidae 

A-19 

Cicnur-Sncies 

tiu~rors fuscata 

h w l a s r i s  costata 

hnna kroveri 

M o n  sr. 

Eucratca loricatr 

Obelia IP. 
Lafoeina nwim 

Frrmnt s 

a 2 
b 2 

a 2 

a 14 

* 4 

b Pr 

a Pr 
b PP 

I 2 

0 6 
b 2 

a b 
b 2 

0.2 

0.5 
0.1 

Orhioctcn srricarn a 4 
unidentified juveniles P 2 
Family Total a 6 0.5 

a 2 
b 4 

a 2 



A-20 

Rnks Island 11-5 
N f l  w 

(w2) t1.R-2) 

2 
2 
218 
124 
220 
126 
llb 
4 
4 
rr 
?r 

4 
7a 
14 
44 
4 
122 
18 
b 
8 
4 
18 
2 
4 
4 
8 
2 
3b 
10 
8 
368 
24 
42 
8 
410 
32 
562 
60 
rr 
Pr 

24 
14 

2 

Ocnus-Sncirs Grab 

a 
b 
a 
b 
a 
b 
a 
b 
a 

b 
1 

I 
a 
b 
a 
b 
a 
b 
a 
a 
b 

b 
a 
a 
a 
b 

b 
a 
a 
b 
a 
b 
I 
b 
a 
b 
a 
b 

0 

a 

a 
b 

a 
b 

B 
b 

Cy1  ichnidae Cy1  ichna  a1 ba 

Scaphander  runctortriatus 

Family  Total 4.0 
2.1 
2.3 
0.2 

kticidae 
Turrfdac 

Gastropod Fradwnts 

Class : Pclcrrroda' 
Fully t Astartidac 

Cardiidrc 
Astute mntarui 
Clinocardium ciliotwr 

0.5 

Serripcr lroanlurdicur 

Family Total 33.5 
5.0 
O m  1 
0.3 

Hiatel 1 idac 
hidae 

Hiatella  arctica. 
th truncata 

htilidae hsculus nider ' 0.1 

Nuculmidae Portlandia  arctica 
Yoidialla  fraterna 
Family Total 
Pandora  91aciaI is 
Hacoma ca1 c w a  
n a c m  SF. 
Thracia w. 
kinoPsiL orbiculata 

0.3 
0.  b 
0.5 

Pandoridae 
fell inidac 

1 
I 
I 
1 
I 
1 
I 
1 

Thratiidac 
Thrasiridac 

0.1 

Thrasirr  flexuosa  1-louldii) 

2.3 
0.1 
22.3 
5. b 

Family  Total 

Vencridac L i o c m  f luctuosa 

Pelecwod fragments 

PhrlulNcrertfma 

PhrlumrPorifcra 

Phylum : Protozoa 
Class : Sarcodina 
Order t Foreninifera 

Family : Fischerinidac Cornuspira fol  iacea pr 
PP 

10 
10 

Phv1un:Siruncula 



A-2 1 

a 2s54 72.7 
b 1428 19.5 



I 
I 
I 
I 
I 

Bmks Island B81-b 

Phriumihnel ida 
Cla5s:Olisochaeta 

CluslPolrchcta 
Family: hharetidae 

A-22 

Genus-Species 

Wharete ocutifrons 

Anobothrur  fracilir 
Glrrhurostorur dlcscens 
Family  Total 

llrrhicttnidre ' Peetinaria mnulata 
Pectinaria hmrbwea 

F W l u  Total 

Capitel 1 idae 

Cirratul  idae 

Dorvilloidae 

Hcrionidae 
Lunbrfmridre 

llaldanidae 

NcPhtridac 

Orbiniidae 

Paraonidre 
Ph~llodocidw 

Polmoidae 

Cwitrlla caritata 

Chantotonalfharm cowlex 

Dorvi 1 1 ea SP. 

Castalia  aphroditoides 
Lurbrineris  fradilir 
Lwbrincris minuto 
Praxillello  praetcrrisra 
Frrsvnt s 

Family  Total 

Nwhtrs cornute 

k r h t v s  lonfosetosa 

N W ~ ~ Y S  SPm 

Family  Total 

leitoscolorloo Prnutnris 

Leitoscolo~los rultttenrir 

Family  Total 

kcidea ruecica 
Etconc 31onll 

Eunoc SF. 
Gattvana  cirrosa 

Hamothoe imbricata 

kspcronoe SF. 1 
Hesnronor spm2 
Family  Total 

Grab 

b 

a 
b 
a 

a 
0 
b 
a 
b 

b 

b 

b 
a 
b 
b 
a 
b 
a 
a 
b 
0 
b 
a 
b 

b 

b 
1. 
b 
0 
b 
a 
b 

b 

1 

;I 

a 

4 

a 

1 

a 

8 
I 
b 
b 
a 
b 
a 
b 
a 
b 
a 
b 

WH CM 
4 r 2 )  (#.R-2) 

14 

198 
178 
2 
2 
202 
178 
2 
b 
lb 
b 
18 
8 
28 
4 
b 
4 
4 
2 
2 
2 
4 
54 
24 
40 
24 
20 
b 
2 
4 
18 
10 
40 
20 
4 
8 
436 
228 
440 s. 1 
236 2.2 
4 
22 Q. 1 
14 
8 
14 
b 
4 
12 
4 
2 
2b 0.1 
28 0.9 

om 2 

1.9 
1.3 

0.3 
0.1 

0.3 
0.9 



Banks Island B81-4 

%bel 1 idae 

Sisalionidat 

Srionikc 

Srll  idat 

Chonc duneri 

Euchonc  incolor 
Fmilr Total 

Pholoe rinutr 

Polrdorr SP. 

A-23 

Prionosrio  cirrifcra 

Prionosrio stetnstruri 

?%io w. 
unidentifiable 
Family  Total 

Family  Total 

T m b e l  1 idae  Nicolea  rortericola 
Proclea Iraffi 
Fanilr Total 

Trichobranrhidac  Tcrebell ides stroemi 
Fradmnts and Namatodes 

Phrlunckthroroda 
ClaWCfrriPcdia 
0rdcr:Thoracica 

Family:  Balanidar 

ClrsrtCoreroda 
0rdcr:CrcloPoida 

ClrsrtNalacostrac~ 
Orderth~hirode 

Fanilr: Cktclircidre 

btrl  idae 

C a l l  ioriidae 
Cworhiidae 

kmar i dar 

Alanus SP. 

a 22 
b 2b 
1 2 
a 24 
b 26 
a 1.M 0.3 
b 290 0.3 
a 2 
b 10 
a 12 
b 4 
a 2 
b 2 
1 198 
b 74 
0 4a 
b 1 6 2  
b b 
a 700 0.2 
b 258 0.1 
b 8 
a 2 

a 2 
b 2 
c 4 
b 14 
a 2 
a b 
a 8 
b 2 
a pr 
b PP 

b 4 

0.5 
0.9 

b w 

b 2 

hbl is M m d i  a 10 

H a ~ l o o ~ s  tubicola a 10 
Fami Ir Total a 20 

b 4 
Cltrlus carinatus a 2 

b 4 
b 4 

Erichthonius  hunteri a 2 
b 12 

He1  ita  dcntata a 70  0.2 
b 2 

b I 

0.4 

I 
I 
I 
I 
I 
I 
I 
I 
I 



A-24 

Banks  Island BB1-b 

Ischrroceridae 

L~sianassidae 

Ocdiccretidac 

Pleustidae 

Podoccridac 

Stenothoidac 

0rdcr:Cuwcea 
Family: Diostrtidae 

Lamopidat 

lknnastacidac 

Ordcr:Decaroda 
1nfraordtr:Rrachrura 

Orders Iswoda 
Family:  Hunnidat 

OrdcrtTanaidaca 

C1ass:Plcnofonida 
Family: Hmphonidrc 

Arthropod fradwnts 

Phvl urn: Brrtoa 
C1rss:Granolaemata 

Family: Crisiidae 
Scrunriidae 

knur-Species Grab 

Ischrrocerus  medacheir a 
b 

Anon= nufax b 
Boeckosinus ~lautur a 

b 
Family Total a 

b 
Acanthosterhria  bthringicnsis a 
kkrroides  latircs  a 
Halicreion  londfcaudatus a 
hnocul odes boreal  is a 

b 
Honoculodcs  londirortris P 

b 
Parocdicrros  lrnccus b 
Family Total il 

b 
Plcwstes  FanoPluS  a 

b 
Parrdulichia  tvrica a 

b 
Rtopa lonficornir b 

Brachvdiutrl is rcsiw b 
Diastrlir cdwrdri a 

b 
Diutrl is  rathkai  a 

b 
Family  Total a 

b 
LWTUPJ fuscata 1 

b 
C a w l a w i g  costata a 

b 

Munna kroreri 

Leptofnathia  gracilis a 
b 

b 

a 
b 

a 
b 

Crisia sp. b 
Eucratea loricata a 

b 

n/m 
(r21 

bb 
74 
4 
4 
8 
4 
12 
b 
2 
4 

16 
82 
182 
4 
114 
202 
14 
b 
30 
24 
14 

m 

4 
44 
42 
4 
2 
48 
I 
26 
26 
2 

2 

2 

16 
10 

2 

14 
6 

Pr 
pr 

pr 
Pr 
?r 

0.7 

0.3 
0.3 

0.1 
0.3 

2.0 



A-25 

Banks Island BBl-6 
knur-Sncies 

Scrupocrl lrria srr 

Grab 

Scrupoccllariidae 
Unidentified SP. 

b 
b 

Phrl WCnidaria 
Clarsrhthotoa 
0rder:ktiniaria 10 

8 
0.1 
0.4 

a 
b 

OrderIEllcronacca 
Family: Narthyidae Grrscrfa rubiforris b Pr 

Cluoohdroroa 
Fuilrr Boulinvillidae 

Curanul ar i i d w  
Dicormt confcrta 
Obtlir SP. 
Unidentified SP. 
Cus~idel la SF. 
Lafoeina  maxima 

Carmu1 inidae 
Cauanul inidae 

Phr1tm:Echinodernata 
ClsasfEchinoidca 

Family: Strongylocentrotidar Stroniylocentrotur SP. b 2 0.2 

1.0 
C1ass:Holothuroidca 

Fuilr: Srwtidae b b 

ClarstSttlleroida 
Subclus8Orhiuroidea 

Fuilyg OPhiolePididae Orhioctcn  srriceun a 2 
b 20 

Unidentified Jwcniles a 2 
b 8 

Fanilv  Total a 4 
b 20 

0.8 
6.1 

Phylum : Hallusca 
Class : GgstroPodo 
Subclass : Opisthobronchia 
Order : Ccphalaspidea 

Order : Wudibranchia 

Subclarr I Prosobrurchia 
Family : Buccinidac 

hlichnidae 

Naticidac 
Retusidae 
fur r i dae 

b 2 

2 

8 
2 
104 
320 
2b 
2 
2 
2 
4 
2 
b 
pr 
pr 

b 

Buccinium ciliatw 
Bucciniul sr. 
ScaPhmder Punctortriatur 

b 
I 
a 
b 
b 
b 

b 
b 
a 
b 
a 
b 

U 

6.3 
0.1 
1.2 
b. 5 
0.1 

0.1 
0.4 

Ckaurorsis  Purrurea 
Rctusa  obtusa 
Oenopota SP. 

Prowbela SP. 
Family  Total 

Gastropod  Fradmentr 



Banks  Island B81-6 

Class : Pelecwoda 
Family : Cardiidae 

Riatellidae 

hidoe 
ttrtilidae 

Nuculanidae 

Tcl1 inidac 

Thrasiridae 

Veneridaa 

Pclcnpod fradoents 

Phu1ur:Nerertinea 

Phrlua I Protozoa 
Clas5 : Sarcodina 
Order I Foruinifcra 

Fuilr f Fischtrinidar 

PhrlumrSiPuncula 

STATION TOTK: 

A-26 

Genus-Species 

C1 inocardium cil iatm a 12 
b 1% 

S c r r i w  srotnlandicos a 2 
b M 

Farilv Total a 14 
b 218 

Hirtclla uctica 1 2 
b 28 

Ifva truncata b 14 
hlusculus nirer a 2 

b 10 
Portlandia  arctica b 10 
Yoldicllr fratera .1 2 

b 2 
Fuilr Total a 2 

b 12 
k c m  SP. I 12 

b 1011 
Cbtinorsido orbiculata a 32 

b 416 
Thasira flcxuosa  (=touldii) a ib 

b u 
Family Total I 44 

b 482 
Lfocrra fluctuosa a b2 

b 942 
a rr 
b ?r 

Cornusrira foliacta 

a 16 
b 28 

a Pr 
b pr 

a 42 
b '56 

CM 
(#.a-2) 

4 u  7 
63.2. 
1.0 
0.7 
0. B 

0.2 

0.7 

0.3 

0.2 

1.8 
10.2 

1.a' 

0.1 

0.1 

a 2454 19.7 
b 39z 103.7 



Banks  Island B8-7 

Phrl urn: Anne1  ida 
C1rss:Ol itochacta 
ClasstPolrchaata 

Family: Fmhwrtidac 

Whictenidae 
APirthobrurrhidac 
h~ft~llfdrc 

Cirrrtul  idae 
Dorvil h i k e  

Hesionidae 

kldanidat 

Nephtridae 

Orbiniidat 

Phrllodocidae 

Polvnoidac 

Sabcll  idrc 

Sidal  ionidae 

Spionidae 

A-27 

k n n b w c i e s  

kpharete acutifrons 

kobothrus drrcilis 
Fami IY Total 

Pectinaria hvnrborra 
Ckisthobrurchus  ornatus 
Capitella cwitota 

Chactozonr/lharm cowlrx 
hrvil lea SP. 

Clrtalia aphroditoides 
unidentified 
Family Total 
Prwil Icl la Praetrrrisra 
Frabents 
Lrhtrs cornuta 

k p h t r s  Iondosetoso 
hrhtYf BP. 

Family Total 

Lettorcolo~los mmnsis 
Leitoscolo~los puftttensis 
Family Total 
Etcone Pacif ico 
Eteone ?londa 
llntinoalla  sarsi 
Gattvana cirrou 
Harmotboe  irbricats 
Harmthoa rarisrina 
krrsronoe SP. 
Fuilv Total 

Chone dunari 

Ewchonc  anal is 
Euchone  incolor 

Faailr  Total 

Pholoe  ninuta 

Prionwio cirrlfera 

hdospio e l e m s  

%?io SP. 

Family  Total 

&ab 

b 

a 
b 
b 
a 
b 
b 
b 
a 
b 
b 
a 
b 
a 
a 
a 
b 
1 
a 
b 
b 
a 
b 
a 
b 
b 
b 
b 

b 
a 

a 
a 
b 
a 
b 

b 
b 

b 
0, 

b 

b 
a 
b 
0 
b 
a 
b 
a 
b 

a 

8 

a 

Q 

H/\ 
(e21  

2 

l b  
66 
10 
14 
16 
2 
2 
4 
16 
2 
2 
2 
2 
4 
b 
6 
2 
2 
4 
4 
2 
8 
4 
16 
8 
10 
18 
2 
12 
2 
b 
b 
8 
2 
22 
2 
36 
6 
2 
2 
202 
38 
210 
2 
b 
b 
46 
22 
150 
7b8 
118 
796 
314 

m 
(Lm-2) 

0.1 
0.1 

0.1 
0.3 

0. s 
0.2 

0.1 

0.1 

0.2 
0.1 



A-28 

Banks Island 881-7 
Genus-SNcies 

Sull idae AUtOlYtUS SP. 

Terebel 1 idaa Proclea draffi 
Fra!innts and  Nematodes 

Exodone tatarica 

Phr1w:Arthrorods 
C1ass:CirriPedia 
0rder:fhoracica 

Fadlrt  Llanidac 

C1 ass: Coperodo 
Order:C/cl omiC 
0rdrr:Nsrpacticoida 

C1ass:klacostraca 
0rder:WiPoda 

Family! dcanthonotozowtidae 
hnl iscidae 

Ah1 idle 

Q11 ioriidae 
Corophiidile 
kra r idae  

Ischrroceridae 

Lysianassidae 

Oediccrotidac 

Pleustidae 
Podoceridae 
Stenothoidae 

Manus SP. 

a 12 
b 2 
b 14 
a pr 
b Pr 

a 
b 

b 
a 
b 

dcanthonotorom SP. a 
Byblis Saimrdi b 
krloors tubicola b 
Family Total b 
Atrlus carinatus a 

b 
il 

G i c k t h o n i u s  bunttri a 
Helitr dentata b 
Wlrrrachtia sr. a 

b 
Fuai lv  Total a 

b 
Irchureccrus wlacheir a 

b 
Anonvx nulax 1 
Borckosirus rlrrutus a 

b 
Trrphosella nanoidcr a 
Family Total a 

b 
Acrnthostepkia khrinfiensie a 

b 
Aceroidts latiper I 

b 
Halicrtion  lonlirwdatus  a 
nonocul  odes boreal is 1 

b 
nonoculodes londirostris a 

b 
Family Total a 

b 
Pleustes moplus a 
Paradul ichia trricr a 
Hetom SF. a 

b 

Pr 
pr 

2 
26 
2 

0.1 

36 
2 
2 
4 
14 
4 
16 
2 
18 
8 
2 
8 
20 0.8 
130 0.1 
# 0,1 
8 
2 
2 
2 
12 1.3 
2 
4 
2 
2 
20 
b 
4 
10 
52 
18 
108 0.2 
50 0.1 
2 
6 
24 
2 

0.2 

2.0 



A-29 

Anks Island 881-7 
Oenus-Sncies 

0rdcr:Cuucca 
Family:  Diritrl  idae 

Lauroridae 
Diashl is cdrnrdsi b b 0.1 
Larrrors fuscatr a 2 

b 10 
cu*VlasPiS costota b 2 Nannastacidae 

J b 

b 14 

Phr1mrBrrzor 
C1ars:Onnolaawta 

Family: Crisiidae 
Scrurwiidae 

Crisia SF. 
Eucratea  loricata 

Unidentified 5 ~ .  

Phr1ua:Chordrta 
SubhrlumtUrochordata 
C1ass:kcidiacca b 2 

Sub~hr1m:Verttbrrta 
Clarrt&tcichtucs 

Family: Qttidae 2 

Pr 

Pr 
pr 
Pr 
Pr 
pr 

Pr 

18 
4 
2 
22 
2 

2 

2. o+H 1 

Phr1vr:Cnidaria 
C1ass:Anthozao 
0rdcr:AlcroMcaa 

Falrilrt Mwthridoc Ocrseair rubifomis a 

Clrss:Hvdr@roa 
Fuilr: Cunnulariidac Obelia lr. 

Lafoeina Wxim 

Laforiw trnuis 

Cawanul inidae 

Phrlum:Echinoder#ta 
C1rss:klothuroid~ 

Family: Smrrtidae Frrmnts b 0.1 

Clas~:Stellaroida 
Subclasstbhiuroider 

Fanilu: Orhiolcrididae Ophiocten  sericeur a 
Unidentified  juveniles a 

b 
Fuilr Total a 

b 

Phylum : HoI luscr 
Clrrs : Gastropoda 
Subclass : Oristhobranchia 
Order t Nudibranchio b 

5.0 



Banks  Island B81-7 

Subclass : Prosobranchia 
Family : Buccinidae 

Crl ichnidae 

Naticidae 
Gastropod Fradnnto 

Class : Pelecyroda 
Family : Cardiidat 

Hiatell  idaQ 

hi dae 

htilidae 
Nuculonidar 
le1 1 inidae 

fhrasiridat 

Vener i&c 

Pelecypod frayrents 

Phylum : Protozoa 
Class : Sarcodina 
Ordtr : Foraminifera 

Family : Elphidiidw 
Fircherinidae 

PhylurtSiruncula 

A-30 

Genua-Species 

Burcinium cil  iatur a 2 0. b 
Bucciniun SF. b 4 0.1 
Sclphandcr runctostriatus a 20 0.2 

b 112 1.7 
Lunat ia rot 1 ida a 4 

I Fr 
b rr 

Clinocordiw ciliatum 1 2 
b 12 

Swims Jroenlandicus a 4 
b 20 

Family Total a b 
b 32 

Hirtellr orcticr a 46 
b 2 

Icn trmmcata a 4 
b 2 

tlusculus nidcr a 2 
Portlandia arctic8 b 4 
hcom 5P. 1 2 

b 24 
AxinoPsidr orbiculrtr a 2 

b bb 
Thrasira flexuosa Wouldii) a 2 

b 76 
Family Total 1 4 

b 142 0.4 
L i o c m  fluctuosa I 14 2.1 

b 196 3.7 
I rr 
b Fr 

0.7 
7.0 
0.4 

0.2 

0.7 

0.1 

E l h i d i m  arcticua 
brrmsrira foliaeca 

b pr 
& Pr 

a 6 
b 18 0.5 

a 1442 115.2 
b 14% 17.1 



Banks Island E81-8 

Phr l urn: Anne 1 i da 
C1ass:Olidochaeta 

bhictcnidat 
b p i  tell  fdac 

Cfrntul  ilc 

Dorvillcidar 

Hesionidac 
Lurbrirteridac 

kldanidm 
khtridac 

Orbiniidac 

Paraonidre 

Phrl lodocidae 

Polrnoidac 

%bel 1 idac 

Sidalionidar 

Spionidae 

A-3 1 

Genus-Species 

&herate  acutifrons 

kobothrus dracilis 
Family Total 

Pectiwia hntrborcr 
Capittllr mitatr 

ehaetotornflharm corrluc 

Dorvi 1 1 @I sr. 

hstrlia rrhroditoider 
Lulbrinrris  fradilis 

Raxilltllr SP. 
NePhtvs  cornuta 

NWhtYS SP. 

Family Total 

Ltitoscoloplos Pdrttensis 

kcidca suecica 

Eteonc sr. 

Phrl lodocc froenlandica 

F u i  1 y Total 

btinocl la sarsi 

Gattrana  cirrosa 
tkrrothoc  fmbricrta 
krrothoa SP. 
HcsParonoa SP. 

Farilr total 

Chonr  duneri 

Pholoe  rinuta 

Prionospio  cirrifcra 

Prionorrio  rtocnstrupi 
PYSOSP~O eltgans 

Scolrcolwides SP. 
%pi0 SP. 

Faailr Total 

Grab 

b 

a 
b 
b 
a 
b 
a 
a 
b 

b 
a 
b 
b 
a 
b 
1 
a 
b 
4 
b 
a 
b 
a 
b 
I 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
a 

a 
b 

b 

b 
a 
b 
a 
b 
a 
a 
b 
b 
a 
b 
a 
b 

I 

a 

I 

a 

NIH 
(m-2) 

8 

426 
26 

- 2  
426 
28 
10 
74 
14 
16 
2 
4 
10 
2 
b 
2 
44 
8 
2 
52 
2 
72 
4 
118 
22 
36 
2 
48 
18 
2 
2 
50 
20 
4 
2 
b 
2 
2 
2 
2 
16 
4 
60 
10 
92 
8 
22 
4 
8 
226 
16 
2 
4 
24 
262 
46 

1.0 

0.8 

0.2 

0.7 
0.7 
1.4 
0.2 

0,1 
0" 1 

2.2 

0.1 

0.1 



A-32 

Eanks Island 881-8 
Genus-Species 

S A 1  i dat AutOlYtUS SP, 
unidentified 

Terebell  idae Prod ea draf f i 
Trichobranchidae  Terebel 1 ides stroami 
Framnts and  Nrratodea 

Phv1ur:Arthroroda 
C1ass:tlalrcostraca 
0rder:EbPhiPoda 

Family: Acanthonototowtidae 
b e l  ircidae 

Atvlidae 
Callioriidae 
Cororhiidae 
m r i d a e  
Ischrrocrridae 

Lrsianassidae 

Oedicerotidac 

Pltustidat 

Podoceridae 
Sttnothoidae 

0rder:Cuaacra 
FaPilyt  Dilttvlidae 

LuProPidae 

Lruconidae 

Order:  Isopoda 
Family:  Idoteidat 

0rdtr:hsidacoa 

0rder:Tanaidaca 

C1ass:Ortracodr 

Acanthonotorow spa 
Bvbl  is  JairaFdi 

W~OOPS tubicola 
Family  Total 

Atrlur  carinatus 

Erichthoniur  hunteri 
hlitr dantrta 
I~ch~rocrrus melacheir 

h a m  n u d a  
Bocckaoiws rlautus 
Acanthostephaia  behiinsitnsis 

keroides latiras 
bnoculodes boreal  is 

knoculodes lonlirostrit 

Fuilv Total 

Plcustar marlus 

Paradulichia twica 
tletopa SP. 

Brachrdiarhlis rtsim 
Dirstrl  is edmrdsi 

Fuilr Total 

LaaPrOPS fuscota 

Eudonl  la sp. 

ksidotea rabini 

Leptoinathir  gracilis 

b 2 
a 2 
a 8 
a 10 0.1 
a rr 0.4 
b pr 0.1 

a 

b 
a 
a 
b 
a 
b 

a 
a 
b 
b 
& 
a 
b 

1 

a 
a 
b 
a 
b 
a 
b 
a 
b 
a 
a 

a 
a 
b 
a 
b 
a 
b 
b 

a 

a 

a 

a 
b 

10 
2 
2 
188 
190 
2 
b 
2 
2 
80 
% 
14 
b 
b 
4 
6 
8 
10 
b 
74 
3b 
96 
43 
2 
2 
8 
4 

4 
16 
b 
20 
b 
34 
12 
2 

4 

2 

22 

44 
16 

1.7 
0.1 
L O  

0.7 

0.7 
0.1 



A-33 

Gcnus-%ecicr 

h h o n  SP. 
ClasrZPrcnosonida 

Family:  Etnrphonidar a b 

kthropod fragments a pr 0.2 
b pr 

Phrl umt Brrnoa 
C1oss:Gvmolonata 

Fuilr: Scruwiidoe Eucratcr loricatr I rp 

Phrltn:Cnidrria 
C1oss:Mdrorol 

Family2 hmpanul inidre Lafocina naxiu a ?r 

PhrlumsEchinodcrmta 
C1ass:Holothuroidea 

Foli 1 y: Svnart idae a 2 0.2 

Class:Stel laroida 
Subc1ass:OPhiuroidea 

Familug OPhiolePididac DPhiocten serfceun a 30 
b 4 

3.7 
0.5 

Phvlum : hllusca 
Class : Cirstrewda 
Subclass : Opisthobranchia 
Order : Cwhalaspider a 

a 
b 
a 

a 
a 

a 
b 

0 

a 
b 
3 
b 
a 
b 
a 
a 
a 
a 
b 
a 
a 
b 

4 

176 
94 
4 
4 
2 
b 

pr 
pr 

26 
8 
54 
12 
80 
20 
6 
10 
2 
b 
b 
2 
8 
b 

Subclass : Prosobranchia 
Fuilr: Crlichnidae Scrrhudrr Punctostriatus 3.9 

1.5 
0.2 

0.3 

Naticidae 
Turridae 

Murorsis  wrrurea 
Ocnorota SP. 
Prowbela SP, 
Fuilr Total 

Gastrorod Fradments 

Class : Pcletwoda 
Family : krdiidac Clinonrdiwr ciliatum 

Serrircr Irscnlanditus 

Family Total 

Hiatclla rrctica 
h a  truncata 
Musculus niser 
Partlaadia arctica 

Yelditlla fraterna 
Family Total 

24.4 
2.9 

Hiatellidse 
WI i dae 
htilidae 
Nuculanidac 

0.9 

0.9 
0.4 



A-34 I 
I hnkr Island W - 8  

Tell inidae 

Thraciidac 
fhrasiridae 

Veneridac 

Pclecrpod fraJwnts 

PhrlurrNcnartinea 

Phr1un:SiPuncula 

STIITION TOT& 

Genus-Specitr 

k c 0 . p  SP. a 
b 

Thracia SP. I 
Axinopsida orbiculata a 

b 
Thnrira flexuow  Wooldii) a 

b 
F u i l v  Total 1 

b 
L i o r m  flUCtU0lJ 0 

b 

214 
18 
34 
744 
30 
238 
lb 
982 
44 
670 
50 

I Pr 
b R 

1 b 
b b 

a 16 
b 14 

a 4148 
b 954 

0.8 

O s  5 

4.8 
0.3 

4.1 
41.8 

0.1 

0.1 
0.3 

94.4 
16.0 



Bonks  Island BB1-9 

Phr1ua:Annclida 
ClarsOlidochaeta 

ClssstPolrchaata 
Fanilvi kharetidw 

hphfctenidae 

b i t e l  1 idaa 

Cirratul idar 

Lumbrfncridae 

Haldanidac 

. Ntrhtridae 

Orbiniidae 

Parronikc 

Phyl  lodocidae 

Polrnoidae 

Sabrl  lidac 

Sial ionidae 

A-35 

OenusSncics 

M a r e t c  acutifronr 

hobothrus fraril  is 

Lrsirre  labiota 
Fuilr Total 

Pectinaria hrrcrborea 
Pectinaria JP. 
Family Total 
Capitella cwitatr 

ehaetorone/Tharm cowlcx 

Luabrinrris  fraditis 
Lurbrimris rinuta 
Family  Total 
Praxillella-rracterrirsa 
Praxillalla SP. 
Nerhtrr cornuta 

NcPhtYS SF. 

Family Total 

Ltitoscolorlos ranannris 
Leitoscolorlos  rudattensis 

Family Totrt 

kcidtr  swcica 

Etconc ?Ionla 

Ettonc  Pacifica 
unidentified 
FuiIr Total 

ktlnoel Ir tarsi 
Clrctrobcr a~ticortitnris 
k t t y m a  cirrooa 
Family  Total 

Chone  dunari 

Chone SP. 

Family  Total 

Pholoc  rinuta 

Gr4b 

a 

a 
b 
a 
b 
b 
a 
b 
b 
b 
b 
a 
b 
a 
b 
b 
b 
b 
a 
b 
a 
b 

b 
a 
b 
a 
a 
b 
I 
b 
1 
b 
a 
b 
a 
a 
a 
b 
b 
a 
b 

b 
a 
b 
b 
a 
b 
a 
b 

a 

1 

N/H w 
(m-2) (La-21 

2 

4 
112 
52 
2 
2 
!% 
116 0.1 
2 
2 
4 0.5 
18 
16 
b 
2 
2 
2 
4 
4 
12 
8 
38 
6 
24 
14 
62 
6 

4 
14 
4 
2 
b 
12 
8 
2 
2 
16 
8 
2 
10 
2 
10 
4 
32 
24 
2 
32 
28 
2 
22 

a 

0,l 

0.1 
0.4 

0.1 
0.1 

0.1 



Banks Island B81-9 

Spionidae 

Svllidae 

Ttrrbtl lidac 
Trichobranchidae 

Fragments  and  Narrotodts 

Phv1ua:ArthroPoda 
C1ass:klacostraca 
0rder:hhipoda 

Family: beliscidae 

&mar i dac 

Ischrroccridae 

Lysianassidac 

Otdicrrotidae 

0rder:Cuwcaa 
Family: Diastylidac 

Lamproridae 

A-36 

GenusSpecies 

Dispio 5174. 
Prionospio cirrifwa 

Plaospio tleslans 

Scolecole~ides SP. 
%Pi0 SPr 
Family Total 

Exofone tatarica 
Exo$onc s~.(eritokusl 

Fuilr Total 

Nicolea  tostcricolr 
Tercbcll  ides  stroemi 

Brblis gairardi 

Ha~loops tubicolr 
Family Total 

Me1  ita  dentata 

Ischrroccrus ugacheir 

hnonm nuda 

Borckosimur rhuttis 
Family  Total 

Rcanthostcrhtia  brhrinlirnsis 

Rceroides l a t h s  

Honocul odes boreal i s  

tlonoculodas lonfirostrir 

Family  Total 

Brachvdiastvlis rerim 

Diastrlis adwrdsi 

Family Total 

L w r o ~ s  fuscata 

Grab 

a 
a 
b 
a 
b 
a 
a 
I 
b 
a 
a 
b 
a 
b 
b 
b 

a 
b 

a 
b 
b 
P 
b 
a 
b 
a 
b 
a 
b 
a 
a 
b 
a 
b- 

b 

b 

b 

b 

a 

I 

a 

1 

N/ll MJ 
(11-2) * ( s * r 2 )  

12 
4b 
14 
42 
68 
26 
26 
152 0.3 
a 
2 
2 
2 
4 
2 
2 
2 

Pr 
?r 

0.1 
0.2 

16 
4 
2 
16 . 
b 0.3 
8 0, b 
100 1.7 
36 
4 
2 
2 
12 
14 
2 
8 
2 
24 
b 
18 
2 
4b 
18 
Pb 0.3 
m 0.1 

0.3 
0.7 

2 
4 
8 
8 
10 
12 0.1 
b 
12 



A-37 

Lnks Island BB1-9 
Genus-Sncies 

Lcucon nasica a 2 
Camlawis costata a 2 

Leuconidar 
Nannastacidae 

a 2 0.1 

L w t o h a t h h  fracil is b 42 OrdcrUanaidaca 

b 14 

Clamhcnofonida 
Fuilv: NvaPhonidae b h o n  SP. b 2 

kthrorod fratmnts a Pr 
b ?r 0.2 

Phrl UI: Brvroa 
Class:Gr.nolamta 

Fui l r l  Scruwriidac Eucrrtca loricrta 

ScFuwccllaria 51% 

a Pr 
b Pr 
I Pr 
a Pr 
b PP 

Scrurocellariidac 
Unidentified s w .  

Phrlm:Chordata 
SubPhrlurNrochordeta 
Classrkcidiacea a 4 

b 10 1.3 

PhrlurXnidaria 
Classtltrdrotoa 

Family: CarPanulariidac 
m a n u 1  inidac Lafoaina mxim 

Laforina ttnuis 
Eudendrium 5 ~ .  
Two an .  sw. 

E u l n d r  i daa 
Sartulrriidaa 

PhvlwrEchinodrrwt~ 
C1ass:Holdhusoidea 

Forilr: Srnutidar b 2 0.1 

C1ass:Stel leroida 
Subc1ass:OPhiuroidea 

Fmilv! Miolepidike OPhioctcn sericeua 1 2 
b 4 

Unidentified juveniles a 2 
b 4 

Faailv Total a 4 0.4 
b 10 0. s 

0 2 Phrlm:Echiura 



Eanks Island BB1-9 

Phylum : Hol lurca 
Class : Gastropoda 
Subclass : Opisthobranchia 
Order t Cwhalaspidaa 

Subclass : Prosobranchir 
Fui lvt  Cvlichnidae 

Diaphanidae 
Retusidae 
furridae 

Wtrorod Framents 

Class : PelwPcda 
Family:  Rstrrtidae 

hrdiidac 

Hiatellidae 
thidae 
htilidae 
Nuculanidae 

Pandoridae 
Tel linidae 

Thraci  idae 

Thruiridas 

Vtncridac 

Pelecypod  fradnents 

Phrlur:Nelertiner 

A-38 

Genus-Species 

b 4 

Scwhander  wnctostriatus a 78 1.1 
b lbb 2.8 

Dirpham rinuta b b 
Retuso obtura b b 
Ctenoroh SP. I 2 

b b 
a Pr 
b ?r 

Rstarta  rontalui b 2 
C1 inotardiun cil iatum 1 8 

b 28 
SerriHs froenlanditus a 28 

b 74 
Fanilr Total a 36 

b 102 
Hiatclla arctica b 4 
h a  truncrta b la 
hreulus nider b b 
Portlandia  arctica b 14 
Yolditlla fraterna a 2 

b 2 
Family  Total 1 2 

b 16 
Pandora i l a d a l  is b 2 
Maeou SP. a 16 

b 90 
Thracia SP. a 4 

b 2 
Cinonida orbiculatr a 22 

b 218 
Thrasira  flcxuoso  (=douldii) I 52 

b 1624 
Family Total a 74 

b 1842 
Liocna fluctuosa a 44 

b 740 
a pr 
b Pr 

a 2 
b 8 

Phrlua : Protozoa 
Class t Sprcodina 
Order : Foraminifera 

Family : Elrhidiike Elphidim arcticum a Pr 
Fischerinidae  Cornusrira fol iacea b pr  

7.3 
42.9 

1.8 
0" 1 

0.1 

0.2 
4.8 
2, b 
10.6 

00 3 



iknks Island Ml-9 

Phr1um:SiPuncula 

STATION TOTAL$ 

A-39 

Genus-Smics 

a 32 0.1 
b 28 0.2 

a 826 14.4 
b 3666 101.3 



A-40 

M i c t e n i l e  

kisthobranchidae 
Gwi tell  idle 

Cirratul  idae 

Cossuridae 
hrvilltidae 
Lurbrineridae 
Ha 1 dan i dae 

Nwhtvidar 

b h e  1 i i dae 
Orbiniidae 

Paraonidae 

Phvllodocidae 

Polvnoidac 

Genus-SPtcies 

kpharete acutifrons 

kobothrus gracilis 

Glwhanostorur pal lescens 
Family Total 

Pectinaria  Sranulata 
Pectinaria krwrborea 
Family Total 
kisthoklnchus  ormtur 
Caritella cwitata 

Chaatozordllarm  cowlex 

Cossura  soreri ' 

Dorvi 1 1 ea SP. 
Lmbrineris fradilis 
Prwillella SP. 

Nephtrs  cornrta 

Ncphtrs  lonrosetosa 

NePhtYS 5P. 

Family  Total 

Orhe1  ia 1 imcina 
Leitoncolwlos Panarensig 

Ldtorcoloplos  wrettensir 

Farilr  Total 

Arcidto  suecica 

Ettone ? l o n h  

Etsone ncifica 

Phvl lodoce  droenlandica 
faailr Total 

kcteobea anticostiensis 
Gattrana  cirrosa 
Hesperonoe JP, 

ktacnis lovcni 

Fami 1 v lo tal 

0.2 

I Bgnks Island BB1-10 

I Phv1ur:bnncl ido 

I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
B 
I 
I 
I 

C1ass:Polvchaeta 
Family: Wharetidre a e4 

b 1s 
a 6 
b b 
b 2 
1 90 a. 2 
b 160 0.3 
a b 
a 8 
1 14 1.9 
b 2 
a 4 
b 10 
I 12 
b 2 
a 4 
I 4 
c 6 
a 38 
b b 
a 20 
b 5% 
a 8 
b 2 
a 22 
b 36 
1 so 2.4 
b 96 P. b 
a 2 0.1 
a 40 
b 4 
I 84 
b 144 
a 124 1.4 
b 148 1.9 
0 b 
b 36 
a 16 
b 4 
1 2 
b 2 
b 2 
a la 
b 8 
a 4 
b 2 
a 12 
b 12 
a 2 
b 2 
a 18 
b 16 

0.2 
0.5 

0.1 
0.1 



Banks Island &81-10 

%bel 1 idaa 

Sidal ionidac 

Srkamdoridae 
9ionidPc 

Onus-SPccics 

Chonc duneri 

Euchont incolor 

Family Total 

Pholot rinuta 

A-4 1 

Srhrrrodoronis rinuta 
Disrio SP. 
Polrdora SP. 

Prionosrio cirriftra 

Prionosrio stctnstruri 

hdospio rlcaans 

Scolecolcridcs SP. 
?%io SP. 
Family total 

Svl 1 idat koaone veruderr 
Exofone SF. (witokus) 
F u i l r  Total 

Tcrebcll idae Proclca Jraffi 
Trichobranchidre Tercbcllides stroemi 

Fradmnts and Nmrtodtr 

PhrluatArthrowda 
C1ass:)Grlacostraca 
0rdcr:CkrPhirodr 

Family: kpcliscidaa 

Cororhiidrr 

Gameridan 

Isdwroccridac 

Lrs irnas s i dae 

Oediccrotidra 

bb l  is kimardi 

Cororhiw crarsicornc 
Erichthonius SP. 
Ikl ita dentata 

Irchrroctrus wachcir 

Anonm nufu! 

Boackosiws rlratus 

Orchowna SP. 

Fuilr Total 

Acanthostwheia bchrinfitnsis 

Clceroides latipes 

Honoculodcs baaal is 

a 98 
b 154 
a 18 
b 10 
a l lb  
b 164 0.1 
a 18 0.1 
b 46 0.1 
b 2 
a 14 
a 4 
b 2 
0 38 
b 34 
a 4 
b b 
a 174 
b 400 
a 8 
a 4 
a 244 0.1 
b 442 0" 1 
b 2 
b 6 
b 8 
b 2 
a 4 
b 4 
a Pr 0.1 
b Pr 0.3 

a z! 0.3 
b 44 0. I 
a 8 
b 4 
a - 150 1.2 
b 178 4. I 
a 30 
b 28 
a 8 
b 4 
a 10 
b 2b 
a 4 
a 24 
b 30 
a 10 
b 4 
a Zb 
b bb 
a 80 
b 48 

0. b 
0. I 



A 4 2  

Banks  Island B81-10 

I 
I 

Plturtidac 
P o d o w i d w  

0rdsr:Curacea . 

Faailvr Dirstvl idae 

Lwropidae 

ltuconidae 
Nannartacidat 

Order3 Isopods 
Family:  Idoteidae 

0rdcr:hsidaccr 

0rder:Tanaidata 

C1ass:Ostracoda 

Ctass:PucnoJonida 
Family: M o n i d a t  

Arthropod frall~ntr 

Phylum  Chordata 
SubPhr1un:Urochordata 
C1ass:Ascidiacea 

Subrhv1m:Vertebrata 
C1ass:Osteichtrcs 

Fanilrt  COtfidaQ 

Phr1ur:Cnidaria 
Clasr:hdrozoa 

Family Camnulariidac 

Phrl WEchinodermata 
C1ass:Wolothuroidea 

Family: Srnaptidae 

Genus-Srcdrs 

Honoculodtr londirostrir  a 82 
b 90 

hroediceros lvnceus b 2 
F u i  lr total a 208 0.6 

b 210 0. s 
Plturtes mnoplus b 2 
Parodul ichir t d c a  a 2 

Diastrl is eduardsi I 14 
b 34 

Pfastrl i s  rathkei a 4 
b 4 

Family Total a 18 
b 34 

L w r o p s  fuscata a 02 
b b2 

Eudornlla SP. b 2 
Curvlasris costeta b 4 

ntsidotrra  sabini a 2 
b 2 

a 2 

Lertognathia  lracil is a 16 
b 24 

a 2 
b 140 

Wnrhon SF, 

Qbtlia SF. 

a 2 

a rp 
b Pr 

a 8 
b 6 

a 2 

a pr 

0.2 
0.3 

11.8 

0.1 

0.1 

1.0 

0.1 

a b 1.2 
b 4 0.1 



Lnkr Island B81-10 

C1ass:Stelleroida 
SubclarsiOphiuroidra 

Family: Orhiolcrididae 

Phrlur t bllusca 
Class : Gastroroda 
Subclass t bisthobrurchia 
Order : W h a l ~ r p i d w  

Order t Nadibranchia 

Subclass t Prosobranchia 

Cy1  ichnidar 
Family : Buccinidae 

kticidac 
Retusidu 
TurridaQ 

kstrorod  Fradmntr 

Class : Peltcwodr 

krdiidac 
Family: hstartidae 

h i k e  

Rrt i 1 fdrt 
Nuculanidae 
Tell  inidoc 

Thrrciidrr 

Thrasiridae 

A-43 

Genus-Sncies 

(khiocttn scriceur 

Jwtniles 

Family Total 

Bucciniw SP. 
Scwhander runctortriatus 

Naticr  clausa 
Retura  obtusr 
Oenoroto JP. 
Pronlrtlr SF. 

Astute  rontaki 
Clinocsrdiua ci 1 iatur 

S e r r i w  frocnlandicus 

Farilr Total 

h a  truncatr 

clusculus  niser 
Yolditllr  fratcrna 
k c o w  IP. 

fhracia SP. 

Axinorsida  orbiculata 

Thylrira  flcxuosr  (=touldii) 

Fuilr Total 

Vantridac L i o c n a  fluctuoso 

Pelecypod framnts 

PhrluatHHertinca 

a 10 
b 2 
a 10 
b 50 
1 20 
b 52 

I 
b 

1 

a 
a 
b 
b 
b 
a 
b 
a 
b 

a 
a 
b 
a 
b 
a 
b 
a 
b 
b 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

b 

8 
8 

2 

8 
138 
168 
2 .  
2 
8 
10 
pr 
P r  

4 
8 
50 
4b4 
512 
472 
562 
10 
12 
b 
2 
94 
246 
30 
2 
7% 
252 
190 
148 
944 
400 
3 2  
866 
pr 
Pr 

12 

1.1 

0.1 
0, I 

a. 2 
3.2 
3.9 
3.4 

0.1 
0.5 

0.1 

7.3 
15.9 
0.3 
0.9 
1.0 

0.5 
1.2 
0.7 
0.1 

5.4 
1.3 
9.7 
16.5 

0.1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

Bonks Island 881-10 

Phvlua : Protozoa 
Class : %rccdina 
Order : Foraminifera 

Family I Elrhidiidae 

Fischerinidae 

Lituolidae 

Hiliol idae 

PhrlumrSiruncula 

STATION TOTllL: 

A-44 

Gmus-Srecies 

Elrhidium arcticum s Pr 
b rr 

Cornus~ira foliacea I Pr 
b Pr 

Alvaolorhrrsriur orbiculatur s Fr 
b pr 

nil i d  inr seminulur b rp 

1 70 0. I 
b 136 0.1 



Banks  Island E31-2 

Phv1ur:hnel  ida 
Class:Polrcharta 

Family: hharctidae 

ikhictenidae 
Ilpistobranchidae 
Cari tell  idae 

Cirratul idae 
Dorvi 1 1  tidrc 
Hesionile 

Lurbr i ner  idae 
Waldanidae 

' Nerhtridae 

Orheliidar 
Orbiniidae 

Paraonidae 

Phvllodocidac 

Polynoidae 

A-45 

Genus-Srccio 

Ckrhrretc  rcutifrons 

Clnrhictris sundew1 1 i 
LrsipPe  labiota 
Sabellides boreal is 
Fiuilr total 

Pectinaria  hvrerborea 
kistobranchur orratus 
Qritella  caritata 

Chretotanc/lharm cowlex 
Dorvi 1 1 ea SP. 
kstal ia arhroditoides 
unidentified 
Fsrilr  Total 
Lumbrineris  frasilis 
Prwil le1 la Practermissa 
Pruillclla w. 
Frafwnts 
Family  Total 

Nephtvo cornata 

Ntrhtr~ lonsosctosa 
Nerhtrs IP. 

Family  Total 

Ophel  ia 1 imacina 
Leitoscolorlos ~ a m n s i s  
LtitoscoloPlu wdcttensis 

Family  Total 

Arcidea succica 

Eteonc  longs 

Phr 1 1 odwe sr. 
Juvcni 1 rs? 
Eunse nodorr 
Gattrana cirrora 
Hes~eronoc BP. 

Family  Total 

Grab 

a 
b 
b 
b 
b 
a 
b 
a 

a 
b 

a 
a 
a 
a 

a 
a 
b 
a 
a 
b 
a 
b 
a 
a 
b 
a 
b 
a 
a 

b 
a 
b 
a 
b 
a 
b 
a 

a 
a 
a 
b 
0 
b 

0 

a 

a 

a 

B 

ti/ n MI 
(r-2) (#.a-2) 

610 
120 
2 
4 
2 
610 1.9 
128 0.9 
4 0.2 
4 
12 
2 
4 
2 
2 
2 
4 
4 
16 
284 
lb 
54 
rn 1.3 
16 0.1 
s4 
70 
2 
4b 
58 
102 
128 
2 
2 
210 
M 
212 
M 
192 
32 
46 
12 
2 
12 
2 
4 
18 
12 
24 
12 

3. b 
1.4 
0.1 

2.1 
0.5 
0.1 

0.1 

I 
I 
I 
I 
I 
I 
I 
I~ 
I 
I 



I 
Banks Island E81-2 

Sabc 1 1 i dae 

Si!ialionidae 

Srhwodoridar 

SPionidac 

Srl 1 idac 

EirnusSetcicr 

Chone duner i 

Chont JP. 
Euchone anal is 

Evchonr incolor 

Fanilv Total 

Pholo~ rinuta 

SThaerodoroPois minutr 

Primospio cirriferr 

Prionospio stccnstru~i 

Prdosrio e l e m s  

?$?io SP. 
Family Total 

ExoSone 5 ~ .  (epitokus) 

Fuilr Total 

frichobranchidae fcrebcll ides strocmi 

Fradrcnts and Nematodes 

Phulwm:kthroroda 
Class:klacostraca 
0rder:CkPhipada 

Familrt Weliscidae 

Corophiidae 

G u w r  i dac 

Ischyroceridae 

L~sianassidae 

&bl is daimardi 

CoroPhiw cratricornc 

Erichthonius difforris 

F u i l u  Total 

kl ita  dent@ta 

Ischwoccrur melacheir 

dnonm nutax 

Beeckosinus ~lautus 

Family Total 

Grab 

a 
b 
b 

b 

b 

b 

b 

b 

b 
a 
b 
a 
b 
a 
I 
b 
a 
b 

B 

b 
a 
b 
a 
b 

a 

a 

0 

a 

I 

4 

z 

z 

a 
b 
a 
b 
I 
b 
1 
b 
a 
b 
a 
b 
I 
b 
a 
b 
a 
b 

w n  
h-2) 

4176 
928 
16 
1122 
96 
80 
40 
s378 
1080 
202 
44 
4 
2 
14 
2 
2 
b 
1 loo 
368 
18 
1134 
376 
4 
2 
28 

32 
10 

10 
Pi- 
pr 

a 

a 

Mi 
( 3 . r 2 )  

1.9 
0.4 
Om 3 
0.1 

0.5 
0.1 

0.1 
0.1 
0.9 
0m5 

M 
104 0.3 
26 
10 
20 
4 
46 
14 
OB 1.1 
102 0.9 
92 
40 
4 
26 
22 
14 
28 
42 

0.4 
4.2 



Wlnks  Island =I-2 

Oedicerotidae 

Plaurtidile 
Podoccridae 

Stenothoidac 

OrderlCumcca 
Fmilv: Diastvlidae 

Lawopidae 

Leuconidae 

Nannastacidac 

0rder:Tanaidaca 

C1ass:Ostracoda 

C1ass:Prcnosonida 
Family: Nwhonidae 

Arthropod frawnts 

Phrl UI: Brvroa 
ClarslGnnolaerata 

Forilrr ScruPariidac 

Phr1um:Chordata 
SubPhv1un:Urochordata 
C1ass:Ascidiacea 

A-47 

Genus-Species 

Acanthostwheia behrinsiensis 

llonoculodes  boreal i r  

flonoculodcs  londirosfrir 

Farordictros lrnccus 
Farilr Total 

Pleustss nnorlue 
Paradul ichir  trrico 

h t w a  5 ~ .  

a 
b 
a 
b 
a 
b 
a 
b 
b 
a 
b 
a 
a 
b 
a 
b 

8 
2 
148 
96 
64 
2a 
lb4 
102 
2 
384 0.8 
230 0.4 
2 
2 
2 
4 
4 

Brachrdiartri is rcrima b 2 
Diastvlir  cdrardsi a 1 8 8  

b 494 
Diastrlis omrhvncha a 74 

b 104 
Family Total a 262 1.6 

b b o o '  1.9 
ta*ProPs fuscata a 28 

b 24 
Leucon  nasica a 4 

b 10 
k W ~ h 5 P i S  costata b 2 

Leptodnathia gracili5 a 4b52 0.4 
b 44 

NnFhon SP. 

Eucratea  loricota 

PhvlumXnidaria 
C1ass:hdrozoa 

Family: Carpanutinidae  Lafoeina maxima 
Corrnidac  Corrne SP. 

a 140 
b a2 

a 2 
b 4 

I pr 
b pr 

a pr 

a 2 
b 2 

b pr 

a pr 

0. I 
0.1 

0.4 



Banks Island Bc81-2 

Phr1ua:Echinodermata 
ClassrHolothuroidca 

ClasstSttllerofdr 
Subclrss!Orhiuroidea 

Family: SvnaPtidae 

Family: Ophiolepididac 

Phim t NoIlusca 
Class : kstrowda 
Subclass : Opiothobranchia 
Order : Cephalaspidea 

Subclass : Prosobranchia 
. Family:  Cy1 ichnidaa 

furridar 

Outrowd  Fralwnts 

Class : Ptlccrroda 
Family:  Astartidat 

Cardiidae 

Hiatell  idae 
M d r r  

htilidac 

Nuculanidac 
Pmdoridae 
Tellinidra 

Thraciidae 

Thvasiridrc 

A-48 

Genus-Srccicr 

b 2 0.1 

Ophioctcn Hriceum I 10 
b 10 

unidentified Jweniics P 50 
b 42 

Family Total a bo 
b 52 

Scrhndrr runctostrirtur 

OenoPotir SP. 

fistart(  lrontaiui 
C1 inocardiur d l  iatur 

S c r r i w  Jrotnlandicus 

Fui 1 y To to1 

Hiatel la rrcticr 
h a  truncatr 

hurculus nilcr 

Yoldialla fraterm 
Pandora dlrcirl is 
Hacow crlcarea 
kcm SP. 
Thracia SP. 

kinapsido orbiculata 

Thraoira flexuosa (+#ouldiil 

Family Total 

Veneridac Liocna f luctuosa 

Pelecypod fralwnts 

a 
b 

a 
b 
1 

a 
b 

a 

b 
a 
b 

b 

a 

I 

I 
1 
b 
8 
b 
b 
a 
a 
b 

b 

b 
a 
b 
a 
b 
a 
b 

a 
b 

a 

8 

12 
2 

82 
16 
2 

?r 
pr 

12 
30 
30 
190 
M 
220 
94 
4 
20 
l b  
86 
&a 
2 
4 
21b 
19Q 
10 
4 
lB2 
m 
14 
26 
1936 
928 
1402 
lOb9 

Pr 
pr 

4.0 
3.9 

0.2 
0.1 

O m  7 

0.1 

12.9 
23.1 
0.2 
2.2 

0.8 
0.3 

1.0 
1.2 
0.4 

3.8 
1.5 
9.9 
7.7 

0.1 



Bonks  Island mi-2 

Phr1um:Newrtinea 

Phrlur : Protozoa 
Class t Sarcodina 
Order I Forainifera 

Faailr: ElPhidiidar 

Fischcrinidac 

Li  tuol  idae 

Hiliolidaa 

Two aPP. 5PP. 

Phr1ua:Siwncula 

FWILY TOT#: 

A-49 

Genus-Species 

a 244 0.1 
b 38 

Elphidim arcticum a 
b 

Cornuspira  folircra a 
b 

tllveolohr~miua orbiculatur a 
b 

Hi1  io1  ina serinulua a 
b 
a 
b 

a 
b 

a 
b 

84 
12 



A-50 

Banks  Island 8-83-1 
Ocnus-Species 

Phv1ur:Annel  ida 
C1ass:Ol itochaeta 

C1rrr:Polrchrcta 
Farilvt Witell idre 

Cirratul  idae 

Dorvillcidae 

Hcsionfdae 

meliidae 

Orbiniidae 

Phvl  lodocidar 

%bel 1 idac 

Scal ibrreidac 
SerPul  idae 
S i N  ionidae 

Corittlla sp. 

Domillea JP. 

kstalia whroditoides 

Orhcl ir 1 h c i n a  

Ltitoscolorlor mnannris 

Leitoscolorlos  rulettcnsis 

Leitorcolorlas SP. 
Etrenc ?1 OR& 

p h r l l  odocc srocnlurdica 

none duneri 

Euchonc  anal is  

Scalibrcrlna  inflatun 

Pholor  rinutr 

Grab 

I 
b 

i 
C 

I 
b 

d 
i 
J 

b 

i 
J 
1 
b 
C 
d 
i 
J 

d 

b 
C 
i 
b 

a 
i 
d 
1 
b 
C 
d 
5 
i 
8 
b 

d 
i 
J 
b 
b 
i 
J 
a 
i 
a 
i 

C 

0 

C 

c 

1 

c 

C 

HA 
(r21 

30 
180 
1% 
24 

40 
170 
80 
100 
40 
4 
bo 
134 
40 
44 
20 
90 
170 
20 
10 
36 
4 
10 
40 
70 
50 
20 
8 
20 
10 
10 
8 
10 
10 
70 
20 
10 
8 
4 
180 
190 
$0 
70 
u) 
4 
10 - 

$4 
lb 
4 
10 
4 
30 
8 

UJ 
(daw21 

0.1 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 

0.1 
0.8 

0.3 

0.1 

0.1 

0.1 
0.1 

co. 1 

0.8 
co. 1 

0.5 

w 
( 1. r 2 )  

0.03 

0.04 
0.03 
0.03 
0.03 
0.02 

0.02 

0.01 
0.15 

0.11 

0.03 

0.04 

0.03 
0.03 

0.02 

h s e w  
0.26 
0.02 

0.14 
h5cm 



I Bank5 Island 8-83-1 

Spionidae 

Svlli&e 

A-5 1 

Genus-Sncias 

D i w i o  SP. 

Pvsosrio eleians 
Scolrcoltrides spS 

Exosone tatwica 

Exoionc vcrrugera 

Exodort@ JP. (buddindl 

boaone sps (witokus) 

frichobranchidae Tercbel I ides stroemi 

F r a m n t s  and Nnatodes 

PhvlwlArthroPoda 
C1rsr:Cirriwdia 
0rder:Thoracica 

Faniir I Balanidae 

C1ass:Corc~odr 

OrdwfCTcloPoida 

0rder:HarPacticoida 

C1ass:tlalacostraca 
kder:hPhiroda 

Familr : Call  iopiidae 

Corophiidae 

Oncaca 4 ~ .  

Corophium cresricorne 

Grab 

a 
b 
d 
i 
i 
J 
a 

. b  

d 
i 
i 
i 
a 
b 
d 
i 
i 
a 
b 
d 
i 
i 
a 
b 
i 
a 
b 
d 
i 
b 

C 

a 
b 
C 
d 
i 
j 

36 

30 

20 

14 
4 
10 

w 
(1.a-2) 

0.1 

0.1 
co. 1 

0.4 
0.8 
0.1 

a. 1 
0.8 
co. 1 

0. s 

0.2 
0.2 

c0. 1 
(0.1 

W 
(4.m-2) 

0.03 

0.02 
0.01 

0.09 
0.21 
0.03 

n (0.031* 
0.21 
0.01 

lluscur 

0.20 

0.10 
0.05 

0.01 
0,Ol 

hstm 



A-52 

Ranks  Island E-83-3 
Genus-Swcics Orab 

b 
j 
a 
b 
E 
d 
i 
4 
i 
I 
b 
i 
4 
i 
a 
b 

d 
i 
J 
a 
b 
C 
d 
i 
4 

b 
d 
i 
J 
0 
i 
j 
a 
b 
d 
i 
4 
4 

C 

4 

a 
i 
a 
b 

d 
i 
J 
j 
a 
b 

d 
i 
j 

C 

c 

N/n 
( r 2 )  

10 
8 
270 
140 
110 
40 
40 
20 
4 
40 
to 
4 
4 
4 
160 
50 
30 
90 
244 
l# 
290 
110 
150 
240 
240 
372 
40 
100 
50 
20 
12 
20 
20 
8 
20 
20 
10 
96 
44 
8 

10 
4 
70 
60 
50 
40 
40 
52 
4 
460 
130 
20 
50 
140 
104 

Isaeidac 

Ischrroccridac 

Protowdeia fasciata 

Ischwocarur meBchcir 

Lrsianarsidaa 0.2 0. OB 

Bccckosiwr rlautus 
(0.1 
0.1 
0. s 
0.1 

0.01 
0.02 
0.19 
0.03 

Ocdiccrotidae Ikmthosterbir behrindienrir 
hnocul odes boreal is 

0.4 
1.0 
0.9 
0.4 
0.2 
0.3 
0.5 
0.7 
1.2 

0.12 
0. M 
0.17 
0.19 
0. ob 
0. oa 
0.12 
0.14 
0.22 

hnoculodts longirortris 

knocul odes SP. 

CIonoculo~sis IoRdicrmis 

Rro~diccros lmccus 

0.2 
0.1 

0.04 
0.01 

Podoceridat Rradulichia trrica 

OrderCmccs 
Family : Dirstrlidae Diastrl is rdvrrdsi 

Diartrlis omrhmchr 
(0.1 0.01 

0.9 
0. b 
0.2 
0.2 

0.32 
0.17 
0.06 
0.07 

Diastvl is sulcata 
Luprars fuscata Lampropidat 0.2 0.06 

0.1 
(0.1 

0.01 
0.02 



A-53 

Banks Island E-83-1 
Genus-Species 

0rder:Tanaidacea 

Class:Ortracoda 

Arthropoda Fragments 

Leptosnathia gracilis b 20 
i 4 

b 30 
C 30 

0.1 
0.1 
0.2 

0.03 
0.02 
0.m 

Phrl w: Brrroa 
C1ars:Gnnolac~ta 

Familr~Scrurarfidae Eucratea loricata 

Phr1um:Chqrdata 
SubPhr1vr:Drechordata 
Clarr:Clscfdiacea I Huseum a 10 

b 70 
c 50 
d la 
j 4 lhrseur 

Phv1m:Cnidaria 
C1ass:kthotoa 
OrdcrrClctiniaria a 10 

b 30 
i 8 
i 4 

0.3 

C1ass:Hrdrozoa 
Fari1r:Canpanulariidae Obelia SP. 

unidentified 

Cupanul inidac Lafoeina w i a a  

Ph~lum : Echinodemta 
Class f Stcl lcroidca 
Subclass t ktcroidca 

Juvcni trs d lo 

Subclass : Ophiuroidea 
Family : Ophiolcpididae Juveniles a 10 0.2 

Juveniles a 40 
b 10 
d 40 
i 20 
j 8 



A-54 

Banks Island B-83-1 

I 

Phylua : Mollusca 
Class i Gastropoda 
Subclass I Prosobranchia 

Family : Crlichnidae 

Lticidat 
Rissoidae 

Turridar 

Class 8 PeltcYrodr 
Fuilr : hrdiidae 

hidae 

htilidac 

Tell  inidae 
fhrariridac 

Vcncridac 

Jwcnilcs 

Phr1w:Newrtinea 

Genus-Srccies 

Scaphandcr  Punctostriatus 

Lunat ir nl1 idr 
Cinklr Castanea 

Ornorota SP. 

C1 inocardiua cil irtm 
Scrriper troenlandicus 

ltra truncata 
h a  sr. 

Crcnrl  la faba 

hrculun IP. 

Thrzsira aouldii 
Liomro fluctuoso 

&ab 

a 
b 
d 
i 
a 
b 
d 
i 
i 

P 
a 
b 
d 
i 
4 
b 
a 
d 
b 
i 
J 
a 
b 
d 
i 
a 
b 
d 
i 
i 
a 
b 
d 
b 
i 
J 

a 
b 
C 
d 
i 
i 

30 
30 
20 
4 
10 
20 
10 
4 
4 

20 
30 
10 
10 
16 
20 
10 
30 
10 
20 
4 
4 
20 
20 
20 
8 
30 
20 
10 
40 
4 
io 
3 
10 
20 
4 
4 

650 0.2 
160 6.0 
30 
40 
s2 
16 

Phvlun I Protozoa 
Class : Sarcodina 
Order : Foraminifera 

Fuilr : Elrhidiidae  ElPhidium  arcticur 11 Pr 
b Pr 

El Phidim IP. 1 b rr 
C Pr 

0.3 0.03 

0.1 0.01 

6.2 1.10 
4.2 0.51 

22.7 2.99 
12.6 1.95 
1.3 0.18 
0.3 0.03 

0.4 

0.04 
1.30 

0.12 



A-55 

h k s  Island B-83-1 
Genus-Srscies 

Fischerinidae Cornuspira fo l  iacea 

Grab 

a 
b 
c 
d 
i 
j 

d 

b 
d 

a 
b 
C 
d 
i 
i 

bm 
(4.m-2) 

0.4 

13.7 
11.3 
1.5 
21.7 
16.4 
4.3 

aJ 
(!i.6-2) 

0.10 

2.55 
2.42 
0.49 
3.48 
2.88 
0.87 



Banks Island BB3-1 

Phv1ur:hnel ida 
Class~Ol isochaeta 

Clrss:Polrchrtta 
Fuilvt  Clpitellidw 

Cirratul  idaa 

Dorvflleidoc 

Hsrionidae 

[kheliidrc 

Orbiniidae 

Phrllodocidac 

%bel 1 idac 

S c d  fbrtfmidae 
ScrwliLc 
Sidrlionidae 

Srionidac 

Srl 1 idae 

FMlLY TOTCKS 

A-56 

Grab 

1 
b 
C 
d 
1 
J 

b 
c 
i 
-i 
P 
b 

d 
i 
J 
c 
d 
I 
b 
C 
i 

b 

d 
i 

b 
C 
d 
i 
J 
b 
i 
J 

i 

i 
a 
b 
c 
d 
i 
j 
a 
b 
d 
i 
J 

I 

C 

1 

C 

I 

0 

I 

N/H 
m-2) 

30 
180 
150 
24 

40 
170 
80 
L O O  
40 
1 
60 
130 
10 
44 
20 
90 
170 
20 
10 
34 
4 
10 
40 
fo 
190 
20 

10 
20 
10 
10 
8 
190 
220 
bo 
80 
43 
8 
70 
16 
4 
10 
4 
30 
8 
130 
100 
20 
30 
aa 
32 
290 
m 
40 
68 
12 

a 

0.1 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 

0.1 
0.8 

0.3 

0.1 
0.1 
0.2 

(0.1 

0.8 
CO" 1 

0. s 

0.5 
0.8 
0.1 

1.0 
c0.1 

0.03 

0.04 
0.03 
0. a 
0.03 
0.02 

0.02 

0.01 
0.15 

0.11 

0.03 
0.03 
0.07 

0.02 

ll (0.261* 
0.02 

0.14 
n 

0.12 
0.21 
0.03 



A-57 

hnks Island BB3-1 
FMlLY TOTkS 

Trichobranchidae 

Frasments and  Ncaatodes 

Phr1tn:Cthroroda 
ClasssCirridir 
OrdtMhoracica 

FaniIr : Ealanidae 

C1ass:Comoda 
Order Crc 1 oroida 
0rder:HarPacticoida 

ClasMalacostraca 
Order! W h i P o d a  

Family : Calliopiidae 

Corophiidae 
I sari  dat 

Ischrroctridae 

Lrsienassidae 

Ocdictrotidac 

Podectridae 

OrderrCmcea 
Family : Diastrlidae 

Larrropidae 

Grab 

b 

i 

d 
C 

i 
,i 

b 
i 
a 
b 
C 
d 
i 
j 
a 
b 
i 
J 
a 
b 

d 
i 
i 
i 

C 

C 

a 
b 

d 
i 
i 
a 
b 

d 
i 
.i 

C 

C 

10 0.5 0.20 

pr 0.2 0.10 
pr 0.2 0.05 
rr 
pr 

pr (0.1 0.01 
Pr <om 1 0.01 

36 

30 
20 

16 
4 
10 
10 
8 
no 
140 
110 
40 
40 
20 
40 
10 
8 
4 
530 
280 
180 
390 
580 
628 
8 

80 
bo 
50 
40 
44 
56 
440 
130 
20 
50 
140 
104 

0.2 
(0.1 
1.1 
0.3 
0.3 
0.9 

2.3 
1.9 

0.9 
0, b 
0.2 
0*2 
0.2 

0.1 
(0.1 

0.05 
0.01 
0.34 
0.09 
0.08 
0*24 
0 . 3  
0.42 

0.32 
0.17 
0.07 
0.07 
0.06 

0.01 
0.02 



A-58 

0rder:Tanaidacea 

C1ass:Ostracoda 

b 20 
i 4 

b 30 
C 30 

ArthroPoC Fragments 
0. a3 
0.02 
0.05 

0.1 
0.1 
0.2 

PhrlurrChorhta 
Subrhlmrtltrochordata 
C1asr:kcidiacea P 10 

b 70 
C 50 
d 10 
i 4 

Phr1ur:Cnidaria 
C1ass:Anthozoa 
0rder:ktiniaria a 10 

b 30 
1 8 
J 4 

0.3 

Cunnul inidre 

Phylum : Echinodcrata 
Class : Strl leroidea 
Subclass : Rrteroidca 

Juveniles d 10 

Subclass t OPhiuroidca 
Family t OPhiolerididae a 10 0.2 

Juvcnilrs a 40 
b 10 
d 40 
i 20 
j 8 

Phvlur 
Class 
Subclass 

Fami 

: Hollulca 
: Gastraroda 
: Prosobranchia 
lv : Crlichnidae a 30 

b 30 
d 20 
i 4 
a 10 
b 20 0, 1 0.01 
d 10 
i 4 
j 4 

0*3 0.03 

kt icidat 
Risroidae 

Turridae 



Banks  Island  BB3-1 

Cll55 : Pelecwoda 
Family : Cardiidae 

hi dae 

htilidac 

Tell  inidae 
fhrrsiridae 

Veneridae 

Suvcniles 

Phylum I Protozoa 
Class : Sarcodina 
Order : Foraminifera 

Family I Elphidiidae 

Fircherinidae 

Phr1un:Sipuncula 

Ess hrrtg 

ST4TION TOT4 

A-59 

FMILY TOTALS Grab 

a 
b 
d 
i 
i 
a 
b 
d 

a 
b 
d 
I 
i 
a 
J 
b 
d 
i 
j 
b 
d 
b 
i 
i 

a 
b 

a 
b 
E 
d 
i 
j 

a 
b 
C 
d 
i 
j 

d 

b 
d 

a 
b 

d 
i 
i 

C 

C 

N A  
t r 2 )  

50 
10 
10 
lb 
20 
30 
10 
to 

20 
40 
20 
12 
4 
30 
10 
20 
10 
40 
4 
30 
10 
20 
4 
4 

Present 
Present 
Present 
Present 
Prtrcnt 
Present 
Present 
Present 
Present 

bso 
160 
30 
40 
52 
lb 

10 

pr 
pr 

3230 
2630 
910 
lob0 
1376 
1028 

w 
(9.m-2) 

10.4 

22.7 
12.6 
1.3 

0.3 

0.2 
b. 0 

0.4 

0.4 

13.7 
11.3 

24.7 
16.4 
4.3 

l a 5  

IM 
(1.m-2) 

1.67 

2" 95 
1.95 
0.18 

0.03 

0. M 
1.30 

0.12 

0.10 

2.55 
2.62 
0.49 
3.43 
2.88 
0.87 



Burkt Island B-83-2 

Phr1uM:dnncl ida 
Class:Oti90chaeta 

ClasstPolrchaeta 
F u i  1 y: 

b p i  tell idae 

Cifretulidal 

Dorviiiaidae 

Glvctridae 
Ncsionidw 

Orheliidre 

Orbiniidat 

Paraonidu 

Phyllodocidae 

A-60 

Gsnur-Sncies 

h p i t t l l a  SP. 

ChottozomlThamc c w l t x  

Darvi 1 lea SP. 

Gl~cera SP. 
kstolia rphroditoides 

Ophcl ia 1 inrcina 

frqvisia forbaaii 
LtitoscoloPlos ParrPmnri5 

kicidra sutcicr 
Paraonella platvbranchia 
Eteont ?1 ondr 

Phrlludoce  srocnlrndica 

Grab 

a 
b 

d 
i 
4 

c 

P 
b 
C 
d 
i 
i 
a 
b 
C 
d 
i 
J 

b 

d 
i 
5 
i 
d 
J 

b 
C 
d 
i 
4 

a 
b 

i 

i 
a 
b 

d 
4 
0 
b 
C 
d 
i 
3 

1 

C 

a 

a 

C 

r 

C 

30 
30 
10 
20 
30 
750 

mi 
(4.R-2) 

0.1 . 0.03 

40 
60 
20 
40 
68 
68 
170 
90 
40 
30 
44 
3u 
40 
30 
bo 
20 
52 
156 
4 
10 
4 
90 
10 
50 
10 
4 
32 
10 
30 
10 
10 
8 
10 
8 
50 
10 
10 
20 
14 
26a 0.1 
310 0.2 
170 0.1 
200 0.2 
40 
36 

nurtur 

0.04 
0.04 
0.03 
0. ob 

Os 3 0.12 

0.2 n (0.05)* 
ca.1 0.02 
0.2 0.05 
0.1 0.04 

0.1 0.02 
0.7 n !O.Os)* 

(0.1 0.01 
0.1 0.02 
0.2 0.02 

C0.i 0.02 
0.1 0.04 

1.5 0.69 

0.1 0.03 



Banks Island 8-83-2 

%bel 1 idae 

Sislalionidar 

Srionidat 

SUl1  idae 

FrWents and Neuatodar 

Oenus-Species 

Chone  duneri 

Pholoc rinuta 

Disrfo SP. 

A-6 1 

Prdospio atetans 

Scolcolepidss IP. 

juveniles 
Exodonr tataricr 

Exoione  verrudera 

Exolone 5 ~ .  Ibuddind) 

0.1 0.04 

a 10 0.3 Oa10 
b 10 
a 50 
b 20 
C 20 
d 10 
i 4 
j 16 
a 30 
b 30 
C 10 
d 40 
i 14 
i 48 
a 10 
d m 
J 44 
a 20 
b 10 
C 40 
d 10 
i 4 
a 10 
a 190 
b 130 
C 130 
d 130 
i 28 
i 44 
a 110 
b 30 
C 40 
d 50 
i 8 
i 28 
a 20 
b 10 
d 10 
j 2a 
a 110 
b 50 
C 40 
d x )  
i 4 
J 56 

0.1 0.05 

0.4 0.11 
0.3 0.09 
084  0.17 
0.1 0.04 
0.1 0.04 

0.2 0.08 
0.1 0.03 
0.1 0.04 
0.2 0.07 

0.1 0.04 



Phr1ur:brthropoda 
C1ass:CirriPedfa 
0rdrr:Thoraciea 

Family : Balanidae 

C1ass:thlacostraca 
0rdcr:bhiroda 
Suborderihridca 

Family ! Ckrelircidae 

A-62 

hnus-Srecies 

hrtl isca wcrocrrhalr 

Bybl is dairordi 

Hprloorr tubicola 

Qllioriidre 

Irchrroccridae 

Lrsianassidac 

Oadiccrotidac 

Corophiua SP. 
Protowdeia fasciatr 

Ischuroccrus Mkchtir 

honm n u w  

Bocckosirus  Plrutus 
Orchownc sr. 
bnoculoder borealis 

hnoculodrs lonfirostris 

Honocul odes 5 ~ .  

Ilonoculopsir longicornir 
Parotdiccros lvnceus 

Grab 

d 
4 

a 

J 

b 
c 
J 
a 
i 

4 

a 
J 

b 

d 
i 
i 
d 
i 
J 
i 

b 
C 
d 
i 
i 

b. 

d 
i 
J 
a 
b 

d 
i 
j 
a 

C 

a 

C 

C 

a 

C 

a 

1 

c 

C 

a 
C 
d 
i 
J 

Nt?l 
(r2) 

20 
8 

10 
10 
4 
10 
10 
10 
8 
10 
4 
20 
4 
20 
80 
4 
rn 
170 
50 
540 
4 
816 
10 
4 
4 
4 
20 
90 
60 
20 
80 
1 1  
180 
370 
230 
270 
244 
1OaS 
10 
50 
40 
30 
8 
20 
10 
20 
10 
30 
16 
96 

1.5 
1.2 
0.1 

0.1 

0.1 

0.2 

0.4 

(0.1 
(0.1 

0.3 
0.2 
0.1 
0.3 
0. I 
0.3 
0.8 
0.4 
0. 4 
0.6 
2.1 

0.03 

0.02 

0.04 

0. op 

0.01 
0.01 

0.14 
0.07 
0.01 
0.08 
0.12 
0.08 
0.12 
0.12 
0.09 
0.12 
0.10 

0.1 0.03 

0.7 0. lb 



Banks Island 8-83-2 

P1 cus t idae 
Podoccr idae 
Stenothoidae 

Suborder:Hmriidea (ptlofic) 

0rdar:Cumacta 
Family 1 Diastrlidac 

Lawroridae 

0rdar:Tanaidacer 

C1ass:lfrsidactl 

C1aos:Ostraceda 

C1ass:hcno~onida 
Fuilr  : W o n i d a a  

Arthropoda Fraswnts 

Phvi UI: Brutor 
Clrss~Gmolaerata 

FuiirScrupariidar 

A-63 

Genus-Species 

Pltustes SP. 
Paradulichia trpica 
letom rusil  la 
ktmlla SP. 

Dirrhl is  edwdri 

DiastVlis omrhvnck 

Oiastrlis sulcata 

LarProPr fuacata 

Leptodmthir gracilis 

Nnrhon SP. 

Eucrrtea toricata 

Grab 

J 
i 
j 
J 

d 

b 

J 
a 
b 
C 
d 
i 
j 
a 
b 

d 
i 
j 
1 
b 

d 
i 
J 

a 
b 
C 
d 

i 

C 

C 

c 

a 
C 

d 

i 

a 
b 
C 
d 
i 
J 

d 

ww 
(La-2) 

0.3 

0.2 

0.2 

0.8 
0.5 

0.2 
1.2 
0. S 
0. s 

0.1 

1.2 

0.2 

co. 1 
0.2 

ow 
(#.a-2) 

0. ob 

Huseur 

0.08 

0.31 
0.20 

0" 
0.41 
0.18 
0.21 

0.01 

0.39 

0.02 

0.01 
0.U 

io. 1 0"01 

0.1 0.03 



A-64 

Burks Islrnd B-83-2 
Genus-Species 

Phr1m:Chordata 
SubPhr1ur:lkochordata 
C1osr:Ascidiacea b 30 

c 60 
f 48 
i 20 

Phu1ur:Cniduir 
C1ass:Anthozoa 
OFdarzktiniarie 8 10 

b 10 
C 30 
d 20 
i 4 
j 16 

0.3 

0.1 
0rder:Alcronacca 

FamilrrNrrthridae Ocrruie SP. J rr 

C1ass:Hrdrozoa 
Fari1r:krwwlaridsc Obelia SP. 

unidentified 
d ?r 
b Pr 

Phylum : Echinodtrwta 
Class : Stel  lcroidea 
Subclass : bhiuroidea 

F d l r  : Ophiolarididae Orhiocten  sariccur 

Juveniles 

J 4 

J 8 

Juveniles B 10 
b 80 
C 20 
d 30 
i 4 
i 76 

Phylum hlluaca 
Class : Gastrowda 
Subclass : Prosobranchia 

Fwilr 1 Cvlichnidae Scorhrndtr wnctostriotus P 
b 

10 
10 
20 
10 
4 
20 
10 

0.3 0,011 

0.1 

0.1 

0.01 

0.01 
Lunotia  rollidr 
Cingula cutanca 
IlrrWittr SP. 

Matitidre 
Rimidaa 
Trothidle 

Class : Palccwoda 
Family Cardiidre C1 inocardivr cil iatur  a 

d 
SerriPes lroenlandicur a 

b 
i 
j 

C 
10 
10 
10 
10 
30 
20 
4 

1*3 
6.3 

0.12 
0.79 

2.7 
8.9 

0.33 
1.15 



Bank5 Island 8-83-2 

Hiatel 1 idar 

h i k e  

ht 1 I idac 

Pandoridae 
Thrrciidae 

Thrasiridae 

Venaridae 

Juvtnilcs 

Phu1um:Ncwrtinea 

Phrtur t Protozoa 
Class I Sarcodina 
Order : Foraminifera 

Family : Elphidiidae 

Fischerinidae 

Unidentified Ed3 Cares 

STFITION TOTCY 

Genus-Sncies 

Hiatallo arcticr 

Crend la faba 

llusculus nilar 
Ilu#uluo JP. 

A-65 

Pandora dlrcial is 
Thracia drvrxr 

bino~sida orbiculata 

L i o m  fluctuosa 

Elphidim arrcticun 

Cornurrira foliactr 

b 10 
C 10 
d 40 
J 12 
d 10 
a to 
b 20 
c 10 
a 40 
b 30 
b 30 
E 20 
d 10 
a 10 
a 10 
i 4 
a 10 
b 40 
i 12 
j 4 
a 10 
b 10 
C 10 
a 50 

0.8 0.08 

0.1 
2.2 

a 460 3.1 0.83 
b 250 
C 380 0.1 0.03 
d 320 0.1 0.01 
i 20 0.2 0.07 
j I 

C Pr 

d Pr 

a 2630 10.1 
b 2720 b. 2 
C 2040 9.9 
d 2240 2.5 
i 914 12.8 
j 51 70 10.1 

2.84 
1.40 
1.83 
0.42 
1.95 
2.33 



A-66 

tknks Island W3-2 
FMILY Tau 

Phr1ur:hnclida 
C1oss:Olisochaeta 

Cirratulihr 

hrvillaidar 

Orholiidae 

Orbiniidae 

Paraonidle 

Phrl lodocidae 

%bel 1 idrr 

Sidalionidae 

Grab 

I 
b 

d 
i 
I 

b 

d 
i 
i 
a 
b 

d 
i 
4 
i 
B 
J 

b 

d 
i 
i 
a 
b 

i 
a 
4 

b 

d 
i 
J 
1 
b 
a 
b 

d 
i 
.i 

C 

1 

C 

C 

1 

C 

C 

a 

C 

C 

NIH 
(k-2) 

30 
30 
10 
20 
30 
750 

40 
bo 
20 
40 
&9 
&a 
170 
90 
40 
30 
44 
3&1 
40 
30 
60 
20 
52 
1% 
4 
10 
4 
60 
10 
50 
10 
4 
32 
30 
10 
10 
8 
10 
8 
I O  
350 
180 
220 
40 
s2 
10 
10 
50 
20 
20 
10 
4 
1b 

0.1 

0.3 

0.2 

0.2 
0.1 

0.1 
0.7 

(0.1 
0.1 
0.2 

a. 1 
0.1 
1.5 

0.1 

0. 1 
0.2 
0.1 
0.2 

0. 3 

0.03 

0" 12 

0.01 
0.02 
O m  02 

0.02 
0.04 
0. b9 

0.03 

ll 
0.04 
0.04 
O m  03 
0. ob 

0.10 

0.1 0.011 



Banks  Island Bg3-2 
FMILY TOTALS 

Spionidw 

Srl1 idoa 

Frohcnts and Nematodes 

PhrlwrArthroPoda 
C1asr:Cirrircdia 
0rdcr:Thoratica 

Faailu : Balanfdae 

C1ass:klrcostrm 
& d a r t W i w d a  
SubordtrtGanraridca 

Family I Meliscidae 

Q1 I iopiidae 

Corohiidae 
Iucidac 

Ischrroceridac 

Lvrirnossidae 

Ordiccrotidae 

Pleustidae 
Podaccridac 
Stenothoidec 

Subordcr:Hrnriidca  (pelagic) 

A-67 

Grab 

a 
b 
C 
d 
i 
i 
a 
b 
C 
d 
i 
J 

a 
b 

d 
i 
.i 

c 

a 
b 

f 
j 

J 
C 
a 
i 
P 
b 

d 
i 
j 
d 
i 
P 
b 
c 
d 
i 
i 
i 
3 
j 

d 

C 

C 

C 

N/H 
(r2) 

70 
20 
50 
80 
20 
92 
430 
220 
210 
210 
40 
176 

Pr 
Pr 
Pi- 
Pr 
Pr 
Pr 

20 
8 

30 
10 
20 
4 
12 
20 
4 
20 
80 
4 
200 
170 
50 
5rK) 
4 
816 
10 
12 
240 
910 
340 
350 
348 
1260 
16 
1M 
16 

10 

u 
(4.B-2) 

0.4 
0.3 
0.6 
0.1 
0.1 
0.1 

0.2 
0.1 
0.1 
0.2 

0,1 

Dw 
(4.m-2) 

0.11 
0.09 
0.17 
0.04 
0.04 
0.05 

0.08 
0.03 
0,M 
0.01 

a. M 

1.5 H (0.411 
0.1 0.03 
1.2 0.32 

0.2 0.03 

0.2 

0.4 

co. 1 
a. 3 
1.1 
0.7 
0.5 
0.9 
3.2 

0.3 

0.2 

0*04 

0.03 

0.02 
0.08 
0.26 
0.22 
0*10 
0.20 
0.  b8 

0.06 

I 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I A-68 

Banks Island 883-2 
FMILY T O M S  

0rdcr:Cumcra 
Fanilr : Diastrlidae 

Lwroridw 

C1ass:hsidacca 

ClwtOstracodo 

Clrssthcnofonida 
Family : Nrrphonidae 

Arthropoda Framnts 

PhrlurrBrYtM 
ClrsstGnnolaemata 

Fui1v:ScruPariidac 

Phr1u:Chordata 
Subrh1um:UroehorLta 
Classlkcidiacea 

Phr1ua:hidwir 
Clamdnthotoa 
(1rdcr:ktinirrir 

Ordcrr  Alcronacca 
Fui1r:Herthvidar 

O n b  

P 
b 

d 
i 
J 
1 
b 

d 
i 
J 

C 

C 

i 

a 
c 
d 

d 

J 

Mi 
(l.P21 

0.5 
1.3 
0.9 
0.1 
0.2 
2.6 

0.2 

(0.1 
0.2 

(0. 1 

0.1 

0.3 

0.1 

Dw 
(4.r-2) 

0.18 
0.52 
0.20 
0.01 
0.68 
0.88 

0.02 

0.01 
0.06 

0.01 

H 

0.03 



Iknks Island BB3-2 
FMILY TMRLS 

Classttl~drozoa 
Faai1r:CaRPanulariidat 

Phylum : Echinokrnata , 

Class : Stcllcroidta 
Subclass : Ophiuroidn 

Family : OPhiolerididac 

Jwcnilcs 

Phrlur : Holluscr 
Class : Gastropoda 
Subclass : Prosobranchia 

Family : Crlichnidae 

Haticidae 
Rissoidae 
Trochidre 

Class : Pelecrpoda 
F u l l y  t Cardiidae 

Hiatel 1 idae 

ttridrre 

Itftflilt 

Pandoridae 
Thrrciidue 

Thnsiridae 

Veneridre 

Juveniles 

A-69 

b pr 
d Pr 

i 12 

I 10 
b 80 
c 20 
d 30 
i 4 
i 7b 

a 
b 
E 
d 
j 
b 
d 

a 
b 
C 
d 
i 
j 
b 

d 
j 

b 
c 
d 
a 
b 

d 
a 

i 
a 
b 
i 
j 
a 
b 

a 

C 

il. 

C 

8 

C 

1.4 

10 
10 
20 
10 
4 
20 
10 

20 
30 
10 
10 
20 
4 
10 
10 
10 
12 
10 
20 
10 
10 0.8 0.08 
40 
bo 
20 
10 
to 
10 0.1 
4 2.2 H (0.29)* 
10 
40 
12 
4 
10 
10 
10 
50 

0*3 0.04 

0.1 0.01 

0.1 0.01 

1.3 0.12 

6.3 0.79 
2,7 0.33 

8.9 1.15 



A-70 I 
I knko Island B83-2 

FMILY TMM 

Phylum : Henertiniea 

Phrlu P r P t o t w  
Clus : Slrcodina 
Order 1 Foruiniftra 

Family : Elrhidfidac 

Fischcrinidw 

a 460 3.1 0.83 
b ZSO 
c 380 0.1 0.03 
d 320 0.1 0.01 
i a0 0.2 0.07 
i 43 

d 

R 
Pr 
R 
Pr 
Pr 
Pr 

Pr 

10.1 
6.2 
9.9 
2.5 
12.8 
10.1 

2.M 
1.40 
1.83 
0.42 
1.9S 
2.33 



A-7 1 

Gonus-Swcies &ab 

a 
b 
C 
d 
i 

i 
b 
d 
d 
b 
F 
d 
i 
a 
b 

d 
i 
b 

d 
i 
i 
i 
a 
b 

a 
d 
a 
b 
d 
4 
b 
b 
C 
d 
i 
J 
J 
b 
c 
d 
b 
C 
i 
b 
d 
i 
a 
b 

d 

C 

C 

C 

C 

w n  
(E-2) 

30 
430 
350 
360 
4 

40 
20 
10 
20 
20 
4Q 
10 
40 
10 
40 
30 
70 
8 
80 
90 
190 
68 
44 
4 
PP 
pr 

10 
10 
10 
10 
10 
4 
10 
10 
30 
b 
20 
8 
12 
10 
20 
20 
XI  
20 
4 
10 
100 
8 
60 
10 
30 
10 

Pr 

PhrlurtAnncl  ida 
C1ass:Ol ilochacta 

0.1 0.05 

C1us:Polvchaeta 
Family: khoretidae 
Family: APistobrurchidae 

klinnurhwcte SP. 
Apistobranchus  ornrtus 

c3Pittll idu 

Cirratul  idae Chaetozona/Tham complex a. 1 

hrvilleidae Dorvi 1 1 ea SP. 

0.1 0.02 

(0.1 
0.2 

0.01 
0.07 Mdanidae 

Nerhtridae 

Prurillella ~ r w t e n i s s a  
frwents 

Nwhtrs tornuta 

Nephtrs  lonlosetosa 

nuuscum 

0. b 
O u 4  

0.2 
0.2 
0.4 
0. I 
0.2 
0.1 

h S W B  
0.13 
0.06 
0. ob 
Huscun 
0.01 
0.0b 
0.02 

Naphtrs nnctata 
OPhcl  io 1 imcina 
Lei toscol  op1 os ranamensis 

Orhc 1 i i dac 
Or 11 iniidae 

0.1 
(0.1 

0.03 
0.02 Leitoscoloplos ~u$ctttnsis 

Lcitoscolo~lo~ JP. 

Parronidae 
Phrl lodocidae 

Arcidea  succica 
Etcone ?I onfa 

nuscum 

I Eteone sp.2 

Phrl  lodocc  froenlandica 
1.0 0.25 



A-72 

I Lnkr Island " 8 3 - 6  
Dy 

(8.w-2) 

I Po 1 vnoi dae 
%bel 1 idae 

Harrothoc irbricrtr 
Chone 5r 
Chone duneri 

j 4 
b 30 
i 4 
J 8 
C 10 
d 10 
a 3 
b 40 
C to 
i 8 
i 12 
1 so 
b 180 
C 22Q 
d 20 
i 36 
i 148 

Prionosrio cirrifwo C 20 
Prionosrio SF, 0 10 
h¶orrio  clcfans b 10 

i 4 
j 12 

Scolccolcrides IF. 1 10 
b 70 
C 30 
d 140 
i a 
i 12 
a 10 
1 20 
b 10 
i 4 
d 20 

b rf 

Q rr 
i Pr 
J cr 

1 Pr 

C ?r 

Muscvr 

0m01 
0.02 Euchonr  anal ir  

Sidrl ionidae Pholoe rinuta 
NStU 

I Srionidaa Dirrio sr. 0.1 
0.1 
o m  1 
0.1 
0.1 
om 2 

0.02 
0.04 
0.02 
0.02 
o m  03 
0.04 

I 
I 
I 0.1 

2. s 
0.3 
om 2 

0.02 
om 52 
om 10 
0.08 I 

midcntifiablr 
sr l l  idat ktolrtar 3frllw 

ktolvtur SP. 
Exolont sewiferr 
un i dent if itd 

Tcrebcl 1 idrc 
Framntr md Nmtohg  

1 
I 

0.1 
om 1 
0.1 
0.1 
0.1 

0.03 
0.05 
0.43 
0.06 
0.02 
0.02 

I 

Phrlu8:kthrowda I C1us:Cirrindia 
OrdartThoracica 

Fui1r:Balanidae 

I ClustCerrrodg 

a lo0 1.2 H (0.12)+ 

OrdwtCvcleroida I 0rder:H;Irracticoida 
d 120 

b 90 
c &(I 

8 20 

0rdcr:bhipoda 
Family I Ilcanthonotozmtfdae Ikanthonototom sr. a 40 0. 1 

k n l  iscidrr Brblis drimrdi j 24 0,1 0.03 



A-73 

Hanks  Island BR-83-15 
Genus-Sncirs 

Atvlus carinatus Rtrl  idae a 100 
d 10 
i 8 
4 28 
a 80 
b 50 
C 30 
a 90 
b 100 
C 130 
d 770 
i 428 
4 w 
i 4 
a 30 
b 10 
d 30 
i 4 
i 20 
i 12 
a 10 
b 80 
c 90 
d 30 
i 176 
J 252 
a 320 
b 40 
C 100 
d 40 
i 320 
i 960 
3 4 
b 110 
d 20 
i 24 
I 20 
d 10 
i 48 
J 576 
a 20 
i 4 
i 4 
i 20 
a 110 
d 10 
i 26 
i 116 
a 150 
.i 8 

1.4 0.28 

0.1 
0.9 0.10 
0.1 Cororhiidae 

I n e  i dae 
Erichthonius hunteri 
Protmdcia fasciatr 

Ischrroceridae Ischrroccrur melacheir 0.1 

0. 1 
0. 2 
0.4 

0.04 
0.07 

Lvsianassidrc Anonm nudgx 
Boeckosimus or. 

Boarkctsirus plautvs 
0.04 0.1 

Orchorenc SP. 
llonocul odes boreal is Oedicerotidoe I 0.2 

0.1 
0.1 
0.5 
0.8 
0.1 

0. M 

0.12 
0.16 
0.06 

I 
hnoculoder lonlirostris 

0. b 
2.0 

0.11 
0.34 I Hanoculodes SP. 

Monoculorsis londicornis 

Oedicerotidw Paroediceros lmceus 0.1 

0.71 

0.03 

0. 04 

3.8 
Unidentifiable sr. 

P1 tustes sc. 

Paradulichia trrica 

Plcustidae 

Podoceridaa 
0.1 
0.1 

0.2 
0.1 Stenothoidae 

0rdcr:Cumacca 
Family : Diartrlidae 

HetoPella sp. 

Diastrl is  JP. 0 40 
i 4 



A-74 

Ranks Island BR-83-b 
Omus-Srccier 

Lamops fuscata 0.5 0.06 LuProPidae 

0.2 0.05 
0.1 0.02 
0.2 0.02 

Lrmastacidae 

i 4 
a 20 

Lwtomthia irrcil is a 20 
C 10 
d 10 
i 4 

C1rss:Ostracoda b 10 
d 70 

Athromda Fratwnts 0.2 0.05 '8 R 
b PP 
C ?r 
d ?r 
i R 
i Pr 

0.1 
0.2 

0.03 
0.04 

Phrl  ur!Brvtoa 
C 1 a s s : h l o w e u t a  

Fami1y:Alnonidiidac A1 croni dim IP. 

EucrItea loricota 

a 10 
b 10 
i 4 
a Pr Scrupariidae 

Phr1ur:ehordota 
Subrhr1un:Urochordata 
Clr5slPscidiac@e 

Phrlur!CniLria 
C1ass:bthotoa 
0rdcr:lktiniaria 
C1asr:hdrozoa 

FuiIr:Cmmnulinidae 

Ph~lur I Echinodemta 
Clors : Stsllcroidea 
Subclass : Orhiuroidea 

Juveniles 

b 30 0.2 

C 10 

Lafocina raxiu 

a 10 



A-75 

I Banks  Island 8R-83-6 

Phvlw : tlollusca 
Class : Gastropoda 
Subclass : Prosobr~nchia 

Cvli~hnidae 
Family : Buccinidac 

Matfcidac 
Ratusidac 

Jwcni les 

Class f Peltcmda 
Fuilr : Cardiidac 

Hirtell  idac 

hidae 
Tell  inidar 

Thraciidat 
Thvasiridae 

Vener  idoe 

Juveniles 

Fradwnts 

Genus-smcies Grab 

ktica clausa 
Rctura obtusa 

Hiatclla arctico 

lfvl truncata 
Hacow catcarea 

Thracia SP. 
kinwsidr orbiculata 

Thyosira souldii 

Liocrm fluctuosa 

Volutorslus SP 1 b 
Scarhendcr wnctostriatus a 

b 
C 
d 
i 
J 
b 
b 
C 
d 
i 
a 
b 
C 

Clinocardiur ciliatum b 
ScrriPcr f~oenlandicus a 

b 
C 
d 
i 
a 
b 
i 
a 
C 
d 
j 
b 
a 
b 
C 
d 
i 
j 
a 
b 

d 
i 
i 
a 
b 
C 
d 
i 
j 
c 
d 
b 

E 

N/H 
(a-2) 

10 
220 
290 
270 
270 
80 
72 
10 
20 
10 
10 
4 
10 
20 
20 

10 
60 
10 
10 
50 
16 
110 
10 
4 
10 
30 
20 
4 
10 
200 
170 
220 
20 
48 
16 
40 
270 
100 
40 
8 
4 
140 
580 
380 
90 
44 
32 
80 
10 
Present 

w 
( 3 . ~ 2 1  

0.7 
0.8 
2. b 
0.8 
0.9 
0.3 
0.3 
13.0 
0.1 

0.9 
2.8 
2.0 
54.9 
20 1 

001 
0.2 
0.6 
0.1 
0.1 

0*6 
0.8 
2. s 
0.2 
0.3 
0.1 
0.1 
0.5 
0.3 
0.1 

l o b  
6.2 
23. 6 
2.9 
2.4 
1.4 

Dw 
( S a - 2 )  

n (0.091* 
0.09 
0 0 3 7  

0.10 
0.12 
0 0  04 
0.03 
H (1.4911 
0.01 

0.08 
0.33 
0.29 
6.74 
0.24 

0.02 
0. ob 
0.02 
0.01 

0. ob 
0, os 
0.15 
0.01 
0.02 
0.01 

0.04 
0.01 

0.14 
0.62 
2.32 
0.18 
00 23 
00 11 

I 
1 
i 
i 
1 
1 



Bonks Island " 8 3 - 6  

Phylum : Ncnertinea 

Phrlur : Protozoa 
Class 0 Sirrcodina 
Order : Foruinlfm 

Fuilr 8 Fischwinidae 

Phrlum : Siruncula 

STATION TMCY 

A-76 

rirnur*cies 

brnusrirr folircw 

1 70 
b 40 
C 50 
d 30 0.1 0.03 
i 16 
i s6 0. 1 0.01 

C Prrrrnt 

b 10 0.2 
i 8 

a 3650 9.2 
b 3150 32.0 
C 2490 30.6 
d 3016 bo. 3 
i 1688 7.0 
4 3Ub 11.1 

0.03 
0.01 

1.04 
4.37 
3.12 

0.91 
2.01 

7.41 



Rnks  Island ER#-6 

Phulun:bnnelida 
Clas5:Olisochacta 

FMILY TOTALS 

C1ass:Polrchaeta 
Family: bhrrctidre 

kistobmchidrr! 

Capitellidae 

Cirratulidac 

Dorvilleidac 

kldanidaa 

HeePhtuidae 

bhtlfidac 
Ctrbiniidae 

Paraonidre 
Phrl lodocidac 

Polrnoidae 
%bel 1 idae 

Sidalionidae 

A-77 

Grab 

a 
b 
c 
d 
i 

i 
b 
d 
b 
C 
d 
i 
0 
b 

d 
i 
b 

d 
i 
j 

b 

i 
a 
b 
d 
i 
b 
b 
C 
d 
I 
i 
d 
a 
b 

d 
i 
4 
i 
b 

d 
i 
j 
P 
b 
c 
f 
J 

C 

C 

a 

t 

E 

C 

0.1 

0.1 

co. 1 

0.2 
0.b 
0.4 
0.2 
0" 2 
0.4 
0.1 
0.2 
0.1 

0.1 

1.0 

0.2 

0.05 

0.02 

0.01 

0.07 
t i  
0.13 
0,Qb 
0.06 
n 
0.04 
0.06 
0.02 

0.05 

n 
0" 02 

0.01 



I 
I 
'I 
iI 

Banks Island M - 6  

SPionidae 

FMILY TOTRLS 

A-78 

Srll idae 

Tercbcll  idac 
Fradaents and hatodes 

Phvlurtbrthroroda 
C1ass:Cirripcdia 
0rder:Thoracica 

Fami1y:Balanidae 

C1rss:Co~croda 
OPdwICyclomida 
bdertthmcticoida 

C1ars:Halrcostraca 
Order:Clrphipoda 

Family : Atanthonototmtidao 
MI fscidae 
ltrl iLc 

CoroPhiidac 
I n e  i dm 

txhroceridae 

Lrsirnassidae 

Ocdicerotidae 

Or& NM 
(R-21 

a 70 
b 260 
C 270 
d 160 
i 60 
4 160 
a 30 
b . 10 
i 4 
1 20 

It ?r 
c Pr 
d rr 
i rr 
i R 

a R 

a 

a 
J 

d 
i 
i 
1 
b 
c 
1 
b 
C 
d 
i 
J 
a 
b 
d 
I 
4 
a 
b 
C 
d 
i 
j 

a 

0.2 
2. b 
O m  4 
0. 3 
0.1 
0" 2 

0.04 
0.56 
om 12 
0. 07 
0. w 
0.04 

0.1 0.03 
0.1 0.09 
0. 1 0.a 
0.1 0.06 
0. 1 0.02 

0.02 

1.2 

0.1 
0.1 
1.4 

0.1 
0. S 
0. 1 

0. 1 

0.1 
0.2 
0.4 

0.1 
0.2 
0.2 
0.1 
0.1 
1.1 
6. b 

n (0.12)* 

0.03 
0.28 

0. 10 

0.04 
0.07 

0.04 
0.06 
0.04 

0.23 
1.21 



Banks  Island ER#-4 

Plcustidae 

Podoceridac 

Stanothoidac 

[k.der:Cwocea 
Family 8 Diastylidae 

LuProridac 

Nannartacidrc 

OrderlIsoroda 
Family : Hunnidae 

0rdcr:Tanaidrrea 

C1arr:Ortracode 

Mthrowda  Fradments 

Phr1um:Brrzoa 
ClassrGmlmcatr 

Rri1r:Alcronidiidaa 

Scrumriidae 

Phr1um:Chordata 
Subphr1un:Urochordata 
C1ass:Ascidiacca 

Phrlur!Cnidaria 
Class:Clnthozoa 
0rder:Actiniaria 

C1arn:Hvdroxos 
Faai1r:Cwanulariidae 

A-79 

Grab 

i 
J 

d 
i 
i 
a 
i 

I 

J 
i 
a 
b 
C 
d 
i 
4 
a 
d 
i 

a 
i 

a 
C 
d 
i 

b 
d 

a 
b 

d 
i 
4 

C 

a 
b 
i 
a 

b 

C 

a 

NIH 
( r 2 )  

4 
20 
110 
10 

116 
150 
# 

m 

40 
4 
910 
100 
30 
410 
136 
240 
10 
10 
4 

20 
4 

20 
10 
10 
4 

to 
70 

PF 
rr 
?r 
Pr 
pr 
m 

10 
10 
4 
Pr 

30 

10 

rr 

0.1 0.03 
0.1 

0.2 
0.1 

O m  5 

0.2 
0.1 
0.2 

0.2 

0.1 
0.2 

0.04 

0. ob 

0.05 
0.02 
0.02 

0.05 

0.03 
0.04 

0.2 H (0.0211 I 
H 



PhYl um 
Class 
Subclass 
Fui 

: Hollusca 
t Gastrorodr 

I : Prosobranchio 
lr t Wlccinidae 

Crl ichnidre 

Ikticidae 
Retusidae 

Jwcni lcs 

Class : Pelrcneda 
Fuilr I Cardiidae 

Hiatal 1 idrc 

ttridre 
Tell inidrr 

Thrrciidae 
Throsiridae 

Veneridae 

Juvcai 1 cs 

Fratmen t 5 

Phylum : Nnzrtinea 

A-80 

b 
a 
b 

d 
i 
i 
b 
b 

d 
i 

b 

C 

C 

I 

C 

I 
b 
C 
d 
i 
I 
b 
i 
I 
C 
d 
J 
b 
a 
b 

d 
i 
J 
I 
b 
c 
d 
i 
J 

d 
b 

C 

C 

10 
m, 
290 
270 
270 
80 
72 
10. 
20 
10 
10 
4 
10 
20 
20 

60 
29 
10 
50 
16 
110 
10 
4 
10 
30 
20 
4 
10 
240 
4-40 
320 
# 
% 
20 
140 
580 
380 
50 
44 
32 
80 
10 
Pr 

70 
40 
3 
30 
16 
94 
4 

0*7 
0.8 
2. b 
0.8 
0.9 
0.3 
0.3 
13.0 
0.1 

0. 9 
2.8 
2.0 
3 . 9  
2.1 

0.1 
0.2 
0. b 
0.1 
0.1 

0.7 
1.3 
2.8 
0.3 
0. 3 
0.1 
1.6 
6.2 
23, b 
2.5 
2.4 
1.4 

0.1 

0.1 

n (o.09)~ 
0.09 
0.37 
0.10 
0.12 
0.01 
0.W 
H (1.691* 
0.01 

0.08 
0.33 
0.25 
4.74 
O m  24 

0"02 
0.06 
0.02 
0.01 

0. ob 
0.09 
0.1& 
0.01 
0.02 
0.01 
0.14 
0.62 
2.32 
0.18 
0.23 
0.11 

0.03 

0.01 
n 



Ankr Island E334 

Phrlur : Protozoa 
Class : Sarcodina 
Ordtr : Foraminifera 

Family : Fischerinidae 

Phvlur : Echinodrmtr 
Class : Sttllrraidn 
Subclass ! Ophiuroidea 

Juveniles 

Phrlua : Siwncula 

STRTION TUTK 

A-8 1 

C Pr 

a 

b 
i 

10 

10  0.2 
8 

3650 9.2 
3150 32.0 
2490 30. b 
3Mb 60.3 
1688 7.0 
321 b 11.1 

0.03 
0.01 

1.04 
4.37 
3.12 
7.41 
0.91 
2.01 



PhrlWAnnelida 
Class!Olisochada 

C1ns:Polrchaetr 
Family: m e t i d r e  

A-82 

[knusSncicr 

h t w r t r  acutifronr 

hhictrnidrc Pectinaria hwwrborea 

kistobronchidac histobranchus ornatus 

Caritel 1 iQlc kri  tell a s h  

Grab n/n 
( r 2 )  

a 330 
b 530 
E 280 
d 370 
4 1M 
f 73 
4 218 
h 91 
J 300 

a 330 
b 210 
r 170 
d 100 
c I& 
f 91 
h 36 
i 36 
j 32 
P 140 
b 190 
C 120 
d 3Qo 
c 2s 
f I@ 
s 164 
h 237 
i 280 
J 72 
a 10 
b 20 
d 20 
f 1% 
h 18 
i 12 
I 10 
E 10 
d 10 
f 18 
i 4 
I 290 
b 80 
C 100 
d 1% 
e 91 
f 109 
4 18 
h 34 
f 24 
J 32 

o m  1 
o m  1 

0.1 

0. b 
0.4 
0m2 
om 1 
0.2 
0" 2 

0.1 

0.4 
0.4 , 

o m  2 
0. s 
0m2 
0.2 
0.4 
0.4 
0.4 
o m  1 
8.4H 
6*1H 
5.9H 
4.w 
1.3 
1.8 

o m  1 

o m  1 

IluscIR 
0.03 
0.02 

0.03 

0. P 
0. 13 
0.011 
0. ob 
0.07 
0.03 

o m  03 
0.02 
0.11 
o m  10 
0.07 
0.18 
0.07 
0.05 
0.11 
0.13 
0.08 
0.02 

n (2.200)* 
N (2.1011 
3.1- 
0.62 
0. M 

n (3.001~ 

0.05 

o m  04 



A-83 

Lnks  Island W83-8 

Cirratul idae 

Cossuridac 

Dorvillridac 

Hcsionidae 
Lumbrimridae 

flaldanidae 

Nerhtvidac 

Genus-Srscirs 

Chaetotone/Tharm complex 

Dorvi 1 1 ea SP. 

Csstrlia uhroditoides 
Lurbrinerir ronata 
LUDbFineFiS srr 
Praxillclla Praetcrrissr 

fradranttd 

Hcrhtvo cernuta 

Nerhtvr lonfosctorr 

&ab 

a 
b 
C 
f 
k 
a 
b 
C 
d 
i 
a 
b 
C 
s 
i 
4 
4 
1 
f 
a 
b 
d 
a 
b 

d 

f 
1 
h 
i 
i 
a 
b 
C 
d 

f 

h 
i 
J 
I 
b 
C 
d 
e 
f 
h 
i 
j 

C 

e 

c 

NIH 
t r 2 )  

10 
10 
10 
18 
18 
10 
10 
10 
18 
4 
50 
20 
30 
18 
4 
4 
4 
10 
18 
20 
10 
30 
870 
140 
320 
1160 
M)1 
473 
3b4 
1M 
S20 
36 
60 
100 
90 
70 
55 
73 
73 
73 
44 
52 
70 
30 
10 
30 
55 
18 
18 
28 
4 

0.2 
0.7 

Om 7 
3.1 
0.3 
1.2 
4.1 
1.1 
1.6 
1.1 
0.4 
0.4 
0.2 
0*1 
0.2 
0.1 

0.2 
0.2 
0.2 
0*1 
0.1 
1.2 
2.4 
2.9 
2.8 
2.4 

0.4 
1.1 
0.4 

0.01 
0.21 

n (0.2111 
1.07 
0.11 
om 48 
1.43 
0.33 
0.44 
om zf 
0*15 
0.11 
0. ob 
0.03 
0.05 
0.03 

0.04 
0.04 
0.07 
0.02 
0m03 
0,33 
0. b2 
n 40.7s)* 
n (0.7211 
n (0.62)1 

0.31 
0.22 
0.08 

I 
I 



Bank5 Island BR-83-8 

Orbinifdar 

Parroaidw 

Phrltodocidac 

Grnus-S~ecies 

k~htvr  ?Punctata 

L~itoscolorlor  waettmefs 

kicidea lonzi 

AFicidm suecicr 

hrront 1 la SP. 

Ettonc ?1on4a 

Grab 

a 
b 

d 
f 
h 
i 
J 
d 
# 
I 
C 
e 
h 
i 
J 
a 
b 
b 
c 
d 
e 
f 

h 
h 
I 
4 

b 
C 
d 
8 
c 
f 
J 
h 
i 
J 
0 
b 
d 
r 
b 

d 
e 
8 
b 

d 
e 
f 
h 
i 
i 

c 

1 

C 

c 

NM 
h-2) 

30 
10 
30 
20 
ss 
18 
28 
4 
10 
ss 
20 
10 
18 
18 
4 
4 
540 
140 
410 
220 
310 
1M 
273 
303 
18 
127 
380 
218 
170 
m 
140 
40 
280 
91 
109 
f3 
73 
8 
4 
30 
10 
55 
30 
40 
10 
50 
18 
130 
100 
100 
1% 
55 
55 
18 
88 
40 

w 
(1.w21 

3.1 
0.2 
1.1 
16.Q 
3.3 
2.0 
1.4 
0.6 
0.2 
5. b 
0.6 
0.2 
0.4 
0.9 
a. 1 
(0.1 
1.6 
1.3 
1.s 
o s  7 
1.3 
0. s 
0.5 
1.5 
0. 1 
0. 5 
0.4 
1.4 
0.3 
0.2 
0. 1 

0.3 

0.2 
0.2 

0.1 
0.1 
0.1 
0.1 

c o o  1 

pw 
( ! f .PZ)  

0.70 
0.07 
H (0.28)t 
4.23 
N !0.84)+ 
0.44 
M (0.36)* 
0.17 
n (0.07)f 
1.00 
0.16 
0.09 
0.16 
0.27 
0.01 
0.02 
0. I 
H (0.41)+ 
0.44 
0.27 
0.47 
o s  18 
0. 20 
0.36 
n (0.02N 
0.01 
0.07 
0.22 
0.13 
0.08 
0.05 
Museum 
0, lb  

0.07 
0.05 

tbseum 

0.02 
o s  02 
0.02 
0.02 

0.01 



Banks Island "83-8 

Polmtridae 

S a b t l l  idae 

Sillionidac 

A-85 

Genus-Sncics 

Eteonc JC. 1 

Eteone 5P.2 

Phrl 1 odoce ?auc050 
htimella rwsi 
tklacnis lovrni 
C h o w  duneri 

Grab 

a 
b 
d 
f 
i 
a 
b 
C 
f 
1 
i 

Etaem SP. Jwcnitc C 
htrrtider ?borealis e 

i 
i 

Phrll odocc droenlondica a 
b 

d 
c 
f 
1 
h 
i 
i 
C 
h 
f 
a 
b 

d 
e 
f 
4 
h 
i 
i 

Euchane amlis b 
d 
i 

Euchone incol or i 
Euchonc SP. I 

h 
h d o e  minutr a 

b 
C 
d 

f 
B 
h 
i 
i 

C 

C 

t 

N f l  
(m-2) 

20 
20 
10 
18 
12 
10 
10 
a 
36 
18 
8 
10 
18 
8 
8 
140 
160 
110 
200 
m 
35 
!is 
146 
120 
56 
10 
18 
18 
520 
510 
160 
690 
328 
182 
18 
55 
36 
24 
10 
10 
4 
12 
18 
18 
480 
230 
w 
420 
346 
55 
2% 
218 
196 
72 

Mi 
km-2) 

0.3 
0.3 
1.1 

0.2 

0.1 
0.2 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
8.8 
9.5 
0. J 
2.1 
3.6 
2.1 
3.1 
1.8 
0.5 
0.2 
0.2 

0.1 

0.8 
0.3 
0.4 
0.3 
0.4 

0.4 
004 
0.2 
0.2 



I 
I 

Splmerodoridae 
Spionidae 

S r l l  idre 

fcrrbcl 1 idae 

A-86 

SPhaerodororsfs rinuta 
Disrle SP. 

Polrdaro 

R i e n w i o  cirsifm 

Riworrio steenstruri 

Scolecolddcr SPm 
Unidentified (wrfsitizrd) 

Unidrntif ird 
Exotona trtsrica 

Unidentified  (sexual 1 

Nicoln zostcricola 
Procl m frr f f i 

P 10 
I 10 
d 10 
J 12 
a 20 
b 20 
c I 
d 20 
e 18 
f 36 
1 18 
1 30 
b 20 
C 30 
i 28 
J 4 
a 20 
b 30 
C 10 
d 10 
9 1% 
k 18 
i 16 
I 1460 
b nu, 
c 172Q 
4 2020 
e 2002 
f 231 1 
I 1401 
h 746 
i 1348 
J 324 
I 18 
C 10 
d 10 
d 10 
b 10 
C 10 
a 10 
b 10 
C 20 
i 4 
i 4 
a 10 
h 10 
i 4 
f 18 
h 18 
j 4 

0.1 

h3eum 

0.1 
0.1 

0.2 
0.2 
O m  4 
0.2 

O m  3 
corn 1 
0m2 

0, as 
n ‘(0.” 
IlUSQor 
0.07 
0.09 
0.11 
0. #s 

0. ob 
0.01 
0.02 



A-87 

Lnks  Inland R%3% 
Olnus-Smcics 

Trithobrmchidac Terebcll ides stroni 

Frrmnts and knatodcs 

Oncsea SP. 

GFlb 

a 
b 
C 
d 
c 
f 
J 
h 
i 

a 
b 

d 

f 
d 
h 
i 
J 

c 

c 

a 260 
C 20 
d 10 
4 18 
h 36 
i 80 
i 12 
a 40 
b bo 
d 80 
e 109 
9 18 
h 18 
J 4 

Clnrrklacortraccl 
0rder:Clrrhirodr 

Fuilr : Ikanthonototmtidw kanthonototom ZP. i 4 

i 4 
krcl iscidae krcl irca wcroccrhala I 18 

yi 
(4.I-2) 

0.3 

1.3 

0.3 

0.0 
0.8 
0.8 
0n8 
0.2 
0. 4 
0.2 
0.2 
0.1 
0. 1 

0.2 

ar 
( t . r 2 )  

H {0.07)+ 

n (0.30)* 

0.07 

0.32 
0.13 
0.11 
0.20 
0.07 
0.13 
0. M 
0, as 
0.04 
0.03 

n (0.05)* 



llhl idre 

Cororhiidrc 

Isreidre 

Ischwoccridae 

Lrsiwmssidac 

A-88 

OcnusSrrcics 

hblis Paivrdi 

Botekoriws rlautus 

Orrb N/tl 
( r 2 )  

a MI 
b bo 
C 30 
d 40 
f 36 
f 18 
i 100 
J 24 

C 10 
h 18 
I 3d 
b 40 
d 40 
e 36 
f 18 
d 36 
i 40 
i 24 

Cororhiur cruricornc i 8 
Erichtboftirs  hunteri c 10 

d 30 
e 34 
f 18 
f 73 
i 16 
4 u 

P r o t W i a  fascirta b 20 
d 30 
f 8 
i 8 

b 9 3  
c 680 
d 700 
e 116s 
f 1128 
f 1238 
k 619 
i 492 
i 348 
b 10 
I 20 
d 18 
i 24 
J 4 
a 40 
d 30 
c 36 
$ 91 
i 72 
J 88 

8 10 

Iachrroctrur wircheir 0 loo0 

1.4 

O m  4 

0.2 

0.1 
0.1 
O m  9 
O m  2 
0.9 
O m  6 
1.6 

0.4 

0.8 

la3 

O m  8 

0" 1 

0.2 
(0.1 
a. 1 

0.3 
0.2 
0.1 
0.2 
0.4 
O m  4 
0.2 

0.2 
0.2 

l m  1 
2.0 
0.3 

0. s 
0.3 
0.4 

0. b 
0.9 

0.25 

0.09 

O m  (H 

0.04 
0.03 
Om 10 
0.B 
0.20 
0812 
0.33 
0.25 
0.09 

0.19 
n (0.1s)f 

0.01 

0.05 
0.01 
0.01 
Husru 

0.06 
0.M 
Om (H 
O.# 
O m  07 
0.07 
O m  05 

0.m 
0.03 

0.24 
0.33 
O m  & 

0.12 
0.07 
0.13 

0.16 
0.26 



A-89 

hnkr Island "83-8 

Oadictrotidw 

Ocnur-*ties 

Bwckosirus JP. 

Honoculodcs SF+* 

Grab 

a 
b 
C 
e 
f 
d 
h 

Hiimmdon holbol 1 i i 
Orchmnc SP. 1 

b 
C 
i 

kantholterhaia bthrindirnsis J 
kcroidrr lrtipcs b 

i 
hnocul odes boreal is  1 

b 

d 
e 
f 

- 1  
i 
J 

Honoculodcs londirostris a 
b 

d 
e 
f 
9 
h 
i 
i 
a 
b 
d 

f 
d 
h 
i 
4 

llonoculorsis tonticornis I 
i 

Paroesdictror lrnccus a 
d 
e 
i 
i 

C 

C 

e 

90 
40 
30 
73 
18 
3b 
36 
4 
10 
10 
10 
20 
4 
30 
24 
230 
50 
20 
120 
127 
73 
144 
184 
160 
510 
390 
170 
390 
309 
237 
273 
218 
476 
34 
180 
30 
80 
146 
146 
146 
109 
4Q 
28 
18 
4 
20 
10 
18 
8 
4 

(0. I 
0.1 
0.1 
0. b 
0.1 

0.3 
0n4 

0.5 
0.9 
0.5 
Q e 9  

0.8 
0.3 
0.8 
0.9 
0,5 
0.4 
0.4 
0.9 
0m8 

0.01 
Q. 02 
0.01 
0.14 
0.03 

0.07 
0.09 

0.09 
0.12 
0.10 
0.15 
0.14 
0. ob 
0.14 
0.11 
0m09 
0.09 
0.07 
0.17 
0-14 

0.7  0.13 

0.2 0.04 



I 
I 
I 
I 

A-90 

Banks Island 8R-83-8 

Pltustidre 

(knur-SNcicr 

Pleurtes sr. 10 
10 
20 
18 
ss 
lb 
12 
10 
10 
18 
8 
70 
20 
36 
28 
4 
20 

1 
b 
d 
f 
d 
i 
J 

Paradul ichia mica a 
d 
h 
4 
a 
d 
e 
i 
i 
d 

Padocerilr 

Strnothrikc llctrpcl la IP. 

Unidtntified  Whimda h s e u  

&dtrXuwcea 
Fuilr : Diutvlidae Diutrl is edwdsi 30 

60 
# 
bo 
18 
18 

32 
52 
70 
170 
40 
lbo 
437 
182 
109 
164 
$4 
40 
4 
4 
200 
130 
60 
160 
182 
109 
164 
109 
1% 
144 

la 

0. 1 
0*3 
0.1 
0.3 

O m  01 
0.09 
0.04 
0.03 

0 
b 
C 
d 
r 
J 
b 
i 
J 

b 

d 
e 
f 
J 
A 
i 
j 
i 
i 
a 
b 

d 
e 
f 
f 
R 
i 
J 

1 

c 

c 

0.05 
O m  07 

0.1 
0.2 

0.2 
Om5 
0.2 
0.2 

0.08 
0.17 
0.08 
0.05 

O m 2 7  

0.09 
0.04 
0.04 
Om13 

0.7 
O m  4 
0.1 
0.1 
0.3 Dtrstrl is rulcata 

Dtutvlir turida 
Laaprorr furcata 0.1 0.03 lurroridre 

0.1 0.02 

0.1 
0.1 

0.02 
0.02 



A-9 1 

Banks Island 8R-83-8 

Nimnastacidae 

Order8 Isoroda 
F u i l v  t hlumidat 

OFder:hnaidacea 

Classrhconodida 
Familr:Nnrhoni&c 

CLrthrotoda Frrzwnts 

Phrl w:Brrzm 
C1rss:holatwta 

Fani1r:Alnonidiidae 

Bicrl lrriell idac 

Scrupariidac 

knus-SPccies 

Carnlasrir costatr 

tlnrhon PP. 

Alcronidim SP. 

(zul  i bu$ul a ZP. 

Eucrotw loricata 

Gab 

a 
b 
d 
f 
d 
h 
i 
li 

d 

f 
J 

Lertodnathia gracilis a 
d 
e 
f 
I 
h 
i 

1 
b 
d 
e 
f 
f 
h 
i 
i 

h 
i 

1 
b 
d 
e 
4 
J 

P 
c 
h 
i 
I 

a 
d 
i 
i 

0.2 0.04 

0.2 

0.2 
0.1 

0.2 0.01 
0.1 0.04 

I 
I 
I 
I 
I 
I 
I 
I 



A-92 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

knus-sipccics 

PhvluaaChordata 
Ssbrlrv1vr:Urochordata 
C1ass:Ascidiacta 

PhvlurCnidaria 
C1ws:kthozoa 
0rder:lktiniwia 

Camand tnihe 

F % Y ~  t Echinodermata 
Class 1 Holothuroidm 

Clus : Stcllaroidea 
Subclass : Qrhiuroidtr 

Juvcni 1 es 

Phylum t nOllusca 
Class : hstrorodr 
Subclass I Oristhobrenchir 
Order t Cerhalrspidcr 

Order : fhccororatr 
F u i l v  : Liaacinidac 

Unidentifiable 

hfotina rwiw 

a 10 
b 20 
C 10 

i 12 

b 10 
d 10 

b 20 
d 20 
f 36 

Liwcina htliciM (pClP4ic) c 10 

beladic) a 10 

0.2 
0.2 
0.1 

0.1 

0.1 

hnm 



Subclass 1 Prosobranchia 
Family : Buccinidae 

CYI ichnidaa 

Naticidat 

Retusidae 

Turridoc 
Juveniles 

Unidentifiable 

Class I Pelccrroda 
Family : Wdiidae 

A-93 

DenusSncia5 

Buccinium SF" 
Volutorsiuo 5~ 1 

btica clrusr 

Rctusl obtusr 

Grab 

C 
P 
b 

d 
e 
I 
h 
i 
i 

Sclphurdw runctostrirtus r 
b 
t 
d 
e 
f 
t 
h 
i 
J 
b 
i 
d 
f 
h 
i 
J 
C 
d 
a 
b 
d 
c 
f 
i 
i 
1 
d 
e 
f 
4 

C 

Cl inocardiu cil  iatum C 
d 
I 
i 

Ocnomta incisulr 

wll 
h-2) 

10 
20 
10 
10 
20 
36 
18 
18 
lb 
8 
530 
2M1 
290 
200 
4m 
473 
200 
237 
200 
196 
10 
4 
10 
18 
18 
1 
8 
10 
10 
40 
20 
bo 
91 
18 
8 
4 
10 
30 

55 
4 

18 

10 
30 
18 
lb  

w 
(3.~2) 

7.2 
0.1 
0.1 
0.1 

0.2 

0.3 

a. 3 

0.8 

3.4 
2-4 
2.8 
0.5 
2.2 
I. 1 
4.9 
0.2 
2.3 
2. b 
0.1 

0.4 
1.1 
0.1 
0.1 
0.3 
1.9 
2.0 
0.2 
0.1 
0.1 

0.1 

0.1 

a. 2 

0.2 
16-3 
14.5 
1.4 

at 
( d . t 2 )  

1.02 
0.02 
0.02 
0.03 
0.02 
0.02 

0.02 
0.07 

0.44 
0.35 
0.41 
0. ob 

0.13 
0.7b 
0.02 
0.29 
0.33 
0.03 

0.33 

n (o.os)* 
O m  13 
0.04 
0.01 
0. w 
4 (0.25)+ 
n (0.26)* 
0.02 

0.01 
0.02 

0. a1 

a.w 

0.01 

I 
I 
I 
I 
I 
I 
I 
I 
I 

0.01 
1.12 
1.69 
0.20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Hiatrll idrt 

lhidae 

Clrtilidaf 

kruluridac 

Pandor idae 

le1 1 inidac 

Thratiidae 

A-94 

Genus-Srccirs 

Serrins srocnlandicus 

Hirtallr arctics 

th trwrcrta 

hkoculm nider 

hscul us SP. 

Portlurdia wctin 

Thracta dcvcxa 

I 
I h k s  Island "83-8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

a 180 
b 120 
C 260 
d 280 
c 144 
f s 
$ 127 
Ir 127 
i 128 
i 92 
I 50 
d 10 

36 
f 18 
1 le 
i 12 
I 80 (2 Iktwur) 
b 30 
C 60 
d 50 
f 91 
i 72 
i 20 
d 50 
e 36 
f 36 
h 36 
h 18 
i 8 
a 30 
b 10 
C 10 
d 20 
4 18 
J 8 
b 10 
C 10 
d 10 
f 18 
i 8 

80.7 
1.0 
26. 4 
18.1 
9. b 
0.8 
1.4 
9.7 
36.4 
10. 1 

9.08 
0. 09 
3.35 
1.82 
0.87 
1.17 
0.1s 
1.17 
5.24 
1-20 

55.0 
1.8 
1.1 
5.0 
1.7 
0.8 

2.0 
2.0 
1.9 
2.5 
0.2 

8.27 
0.13 
0.12 
0.63 
0.16 
0.10 

0.21 
0.21 
0.20 
0.33 
0.01 

8 1B) 
b !So 
c 180 
d 160 
e 103 
f 91 
f 109 
h 1M 
i 188 
i 20 
I 18 

3.5 
3.2 
2.7 
2.3 
0.7 
1.4 
0.9 
1.6 
2.8 

0.6 
0.5 

0.49 
0.37 
a. 33 
0.24 
0.00 
0. is 
0.03 
0.20 
0.34 
0.05 
n (0 .08~ 



Vcncr i dae 

Juveniles 

A-95 

Thnsira Jouldii 

L i o m  f 1 uctu05a 

Eanks Island 8R-83-8 
Cknus-SPccitr Grab 

Thrasiridae Axinorsidr orbiculata a 
b 

d 
e 
f 
f 
h 
i 
i 

b 
C 
d 
e 
f 
d 
h 
i 
J 
a 
b 

d 

f 
# 
h 
i 
i 
a 
b 
C 
d 
a 
f 
1 
h 
i 
i 

d 
4 

C 

1 

c 

a 

P 
b 

d 
@ 
f 
4 
h 
i 
i 

C 

NA 
(e-2) 

2120 
1?90 
1730 
2330 
1765 
151 1 
11156 
loot 
1280 
216 
340 
180 
350 
280 
144 
36 
73 
109 
36 
MI 
1040 
m 
loo0 
1390 
1347 
928 
892 
819 
916 
3b8 
710 
320 
150 
3m 
m 
437 
601 
273 
20 
8 

Present 
Present 

130 
150 
1M 
I20 
218 
14b 
400 
200 
116 
M 

MI 
(3. r 2 1  

7.8 
4.3 
3.8 
3.4 
2.7 
2.7 
3.2 
1.8 
3.5 
1.0 
0. 4 
0.2 
0.3 
0.3 
0. 2 

0.1 
0.1 
0.1 
0.2 
31.6 
30.8 
47.7 
19.5 
27.5 
15.9 
35.2 
40.0 
23.8 
19.2 
0.1 
0.1 

0.1 

0.1 

1.3 
0.9 
0.1 

Dw 
(1.R-2) 

0 . 3  
0m31 
0.25 
0. 23 
0.18 
Om 18 
0. 26 
0" 1s 
0.20 
0.a 
0.02 
0.03 
0.02 
0.02 

0. 02 

0.01 
3.11 
2.19 
3, bl 
1.53 
2.29 
1.26 
3.11 
4. 13 
2 .2  
1.48 
0.02 
0.01 

0.04 

0.36 
0.09 
0.03 

0.3 0.05 
0.4 0.07 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Phylum : Protozoa 
Class : Sarcodina 
Order t Foraminifera 

Family : Elrhidiihc 

Hi1 io1 f d w  

Unidentified 

STATION TOT# 

Elrhidiur arcticum 

Elh id im JP. 1 
fliliolina seainutur . 

8 
b 
C 
d 
e 
f 
J 
h 
i 
i 

d 

Rtrent 
Present 
Prtrrnt 
Prerrrrt 

30 

0.1 
0.1 

0.2 
0.2 
0.1 
1.8 

212.5 
70.9 
118.1 
111.1 56. b 
13.3 79. b 
68.7 
84.9 
42.8 

0.03 
0.43 

0.04 
0.04 
0. (1c3 
0.46 

30.95 
10.79 
13.24 
18.01 
7.39 
9.43 
9.24 
8.46 
11.97 
9.33 



A-97 

Phr1m:knrlidr 
Clas5:Ol ilochaeta 

C1rJs:PolYrhtta 
Faailvr M a r e t i h e  

Whictenidae 

kistobrurchidae 

ClPftcllidae 

Cirrrtulidac 

Cossuridae 

H =EIGHD IN  T I E S  

Grab 

a 
b 
c 
d 

f 
4 
h 
i 

t 

a 
b 

d 
a 
f 
J 
h 
i 
j 
a 
b 
d 
f 
h 
i 
a 

d 
f 
i 
a 
b 

d 
e 
f 
I 
h 
i 
i 
a 
b 
c 
f 
h 

b 

9 
i 

C 

C 

E 

a 

C 

N l t l  
( r 2 )  

330 
590 
280 
370 
1M 
73 
218 
91 
340 

470 
400 
290 
4-Kl 
401 
255 
1M 
273 
316 
104 
10 
20 
20 
18 
18 
12 
to 
10 
10 
18 
4 
290 
80 
100 
150 
91 
103 
18 
36 
24 
32 
10 
10 
10 
18 
18 
10 
10 
10 
1s 
4 

id4 
(J.m-2) 

0.1 
0.1 

0.1 

1.0 
0.8 
0. 4 
0. b 
0.4 
0.4 
0*4 
0.4 
0.5 
0.1 
8*4H 
b.1H 
5 . w  
4.w 
1.5 
1.8 

0.1 

0.1 

0.1 

Dw 
(La-2) 

n 
0.03 
0.02 

0.03 

0.31 
0.23 
0.12 
0. 24 
0.14 
0.14 
0.11 
0.13 
0.11 
0.04 
N (3.00)* 
n 12.201* 
n ( 2 . 1 0 ~  
3.1W 
0.62 
0.64 

0.m 

0.04 

0.04 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Bank5 Island BRB3-8 

Dorvilleidar 

WePhtridPe 

Orbiniidrc 

Paraonidor 

Phvl 1 odocidw 

A-98 

Grab 

a 
b 
C 
i 
i 
J 
J 
I 
d 
1 
b 
C 
d 
e 
f 
1 
h 
i 
4 

b 
C 
d 
e 
f 

b 
i 
J 

b 

d 
e 
f 
d 
h 
i 
i 
a 
b 

d 
e 
f 
I 
h 
i 
i 
a 
b 

d 
e 
f 
9 
h 
i 
i 

a 

a 

C 

C 

E 

w 
( l .F2) 

0.2 
3.8 
0.3 
1.2 
4.8 
1.1 
1.4 
1.1 
0.4 
0.4 
0.2 
4m4 
2.8 
4.1 
19.0 
2.4 
3.5 
5.8 
2. b 
2. b 
1.1 
2 2  
2.8 
0.9 
1.5 
Om 9 
0.9 
1mS 
1.6 
0.4 
1.0 
0.3 
O m  2 
0.1 
0.3 

O m  2 
0.2 

0.2 
0.4 
9.3 
Om 3 
0.2 
1.1 

Om2 
0.4 
0. 2 

Om 04 
1.28 
0.11 
0, I 
n ( l e # ) +  
O m  33 
0.44 
0.25 
O m  19 
0.11 
0.06 
1.06 
0.74 
n (1.06)* 
n (5.021, 
n ( O . & m  
n {0.#)* 
1.04 
0.82 
n (0.60)+ 
0.28 
0.M 
n (0.85)* 
0.36 
0.47 
0.34 
0.20 
0.36 
n (0.33)* 
0. OB 
0.24 
0.13 
0.08 

H 0.14 

0.07 
0. as 

n 0.05 

II 0.06 
n (0.111~ 
H (2.28)* I ffp 

n 0.08 
H 0.05 
n (0.17)* 

0. os 
0.08 
0.04 



Banks Island HW-8 

Polrnoidar 

8brl1 idac 

Sinlionidre 

SPhaerodoridaQ 
Monidae 

ST1 1 iLr 

lerebell idae 

Trichobranchid;re 

A-99 

Grab 

f 
h 
a 
b 

d 
e 
f 
4 
h 
i 
J 

b 

d 
I) 

f 
4 
h 
i 
i 

a 
b 

d 
e 
f 
1 
h 
i 
i 
a 
b 

h 
f 
i 
f 
h 
i 
j 

b 
C 
d 
e 
f 
4 
h 
i 

c 

a 

c 

1 

c 

C 

I 

NlH 
(a-2) 

18 
18 
520 
520 
160 
700 
528 
182 
36 
73 
52 
24 
4%0 
Mo 
380 
42Q 
34b 
55 
255 
218 
196 
72 
10 
1544 
2810 
1850 
2080 
2030 
m7 
149 
1M 
1 3 2  
344 
20 
20 
30 
10 
4 
4 
18 
18 
4 
4 
50 
10 
30 
10 
36 
36 
18 
18 
28 

Mi 
( $ O m - 2 )  

0.5 
5.5 
2.1 
3. b 
2,l 
3.2 
1.0 
oms 
0.2 
0.2 

0.8 
0.3 
0. 4 
0.3 
0.4 

0.4 
0.4 
0.2 
0.2 

0.1 
0.2 
0.1 
0.2 
0.2 
0.4 
0.4 

0.3 
<o. 1 

0.3 

1.3 

0.3 

Dw 
(hB-2) 

H ( 0 0  lo)*+* 
n (0.9oo)*i* 
0. M 
0.55 
0. b9 
0.92 
0. M 
0.18 
0.07 
0.09 
0.03 
0.01 
0.20 
n (0.09)* 
0.13 
0.09 
0.11 

0.07 
0.09 
0.06 
0.04 

n 0.05 
H ( O o O B ) *  

n [O.M)* 
0. 07 
0. opn 
0. l a  
0. om 
0.M 
0.01 

H 
n 

H (0.0711 

H (0.30)r 

0.07 



Anelid Frrtments and Neaatodes 

Ordertkracticoida 

C1ass:llalrcostrace 
Ordcrtkhipoda 

Family 3 Amnthonotozmtidae 
Welircfdar 

My1 idre 

Cororhiidae 

A- 100 

Gr8b NRI 
le21 

a 
C 
d 
$ 
h 
i 
3 

0 
d 
e 
I 
h 
J 

1 

i 
P 
b 

d 
f 
L 
h 
i 
J 

b 
d 

f 
I 
1 
J 
E 
d 

f 
d 
i 
j 

c 

I 

e 

e 

0. 8 
0.8 
0. 8 
0.8 
0.2 

0.2 
0.2 
0.1 
0.1 

0. 4 

u10 
20 
10 
18 
3b 
80 
12 
40 
bo 
90 
109 
18 
18 
4 

4 
70 
bo 
40 
40 
36 
35 
18 
104 
24 
3 
40 
40 
36 
18 
3b 
40 
24 
10 
30 
36 
18 
73 
24 
12 

0.1 
1.4 
0.1 
0.4 

0.2 
0.9 
0.2 

0.2 
0.9 
0, b 
1.6 
1.3 
0.4 

0.8 

0.1 

0.8 

0.2 
(0.1 
(0.1 

0.32 
0.13 
0.11 
0.20 
0.07 
0.13 
0. M 
0.B 
0.04 
0.03 

0.04 
0.25 
0.03 
0.09 

n (0.09)* 
0.18 
0.04 

0.05 
0.20 
0.12 
0.33 
0.25 
0.09 
n (0.15M 
0.15 

0.01 

0.05 
0.01 
0.01 



A-101 

Banks Island 81383-8 

Isaeidae 

Ischwoceridae 

Lvsianusidar 

Otdictrotidae 

Pleertidw 

Podoceridot 

Stcnothoidoc 

Unidentified CkPhiPoda 

FMILY TOTAL$ Grab H A  

b 
d 
i 
J 

b 

d 

f 
4 
h 
i 
J 
a 
b 

d 
e 
f 
f 
h 
i 
i 

b 

d 
a 
f 

h 
i 
i 
a 
b 
d 
f 
s 
i 
J 

d 
h 
i 

d 
e 
i 
j 
d 

I 

c 

c 

C 

a 

C 

0 

1 

(D-2) 

20 
30 
8 

l o 0 0  
940 
b80 
700 
1 lb5 
1128 
1238 
619 
492 
348 
120 
50 
40 
30 
109 
18 
149 
1 
120 
92 
970 
900 
190 
bM 
600 
4% 
58J 
327 
736 
SBO 
10 
10 
20 
18 
ss 
14 
12 
40 
10 
18 
8 
70 
20 
36 
28 
4 
20 

a 

Mi 
( 4 . 8 4  

0. 3 
0.2 
0.1 
0.2 
0.4 
0.4 
0.2 

0.2 
0.2 
1.6 

0.3 
0.4 

2.0 

0.9 
O m  9 
2.2 
1.0 
0. 3 
1.1 
1.1 
0.3 
0.9 
0.1 
1.5 
1.3 

0.5 
0,1 

1.0 
0.1 

Dw 
(¶.*2) 

n 

0.05 
0.06 
0. M 
0.03 
0.07 
O m  07 
0.05 

0.06 
0.43 
0.36 

0.07 
0.13 

0.33 

0. m 
O m  26 
0.44 
0.19 
0.06 
0.21 
0.24 
0.09 
0.18 
0.07 
0.30 
0. a 
n ( 0 . m  
0.04 

H (0.30)* 
0.02 

n 
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OrdwlCmacta 
Family : Diartrtidrr 

Lawroridw 

Hannutrcidac 

Clur:[lrtraeoda 

C1ass:hconodids 
Fuilr!thwhonidae 

A- 102 

Grab 

d 

f 
i 

nnr 
( r 2 )  

100 
230 
80 
rro 
m 
182 
127 
la 
124 
92 
200 
130 
40 
160 
182 
109 
1M 
109 
156 
144 
20 
10 
20 
36 
18 
18 
12 
8 

20 

18 
4 

70 
40 
18 
J5 
18 
36 
M 

470 
30 
470 
528 
260 
so 
190 
30 
20 

18 
4 

w 
(1.r2) 

0.1 
0.3 
O m  b 
0.5 
Om2 

0.7 
Om 4 
0.5 
0.3 
0.1 

0.1 

0.1 
o s  1 

0.2 

Om2 

0.2 
0.1 

ui 
(d"W2) 

0. M 
0.17 
0.21 
0.17 
0.05 

0.27 
0.09 
O S P  

O m  11 
O m  03 

0.02 

0.02 
0.02 

0.04 
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I h k s  Island MW% 

kthromda Frawnts 

Bier1 lariel1 idre 

Scrunriidaa 

Phv1ua:Chorltr 
SubPhrluiUrochordata 
C1ass:Ascidiacca 

Phvlur:Cnikria 
Classlkthotoa 
lkdrrfktiniaria 

Clarslhdrotor 
FiuilY:Carnnuiariida;Ir 

Cuwnulinidae 

Phrlln : Echinodcraata 
Class : Hdothuroidea 

Class t Stcl leroidea 
Subclass : OPhiuroidca 

Juveniles 

FMILY TOT4l.S Grab 

a 
b 
d 
e 
s 
J 

a 

h 
j 
I 
I 
a 
d 
i 
i 

C 

a 
b 
C 

i 

a 
Q 
f 
i 
d 
e 
f 
5l 
h 
i 

b 
d 

a 
b 
C 
d 
e 
f 
I 
h 
i 
i 

0.2 0. Q4 
0.1 0.04 

n 
n 
n 

H 

I 
I 
I 
I 



Banks Island “Q 
FMILY TOTU 

Phylum : Hollusca 
Class I Gastrorodr 
Subclass I histhobrmchia 
Ordsr I Cerhrlasridw 

Unidmtiflablt 

Subclur : Prombranchir 
Fasilv t Buccinidpe 

Michnidae  

hticidw 

Rduridrr 

Turridae 
Juveni 1 as 

Unidentifiable 

A-104 

b 
d 
f 

c 

a 

a 
b 
L 
d 
c 
4 
h 
i 
i 
I 
b 

d 

f 
f 
h 
i 
i 
b 
C 
d 
f 
h 
i 
i 
1 
b 
d 
e 
I 
J 
i 

d 
e 
f 
J 

c 

e 

1 

20 
20 
36 

10 

10 

20 
40 
B 
20 
36 
18 
18 
14 
8 
sa 
260 
290 
200 
lKl0 
473 
200 
237 
2ar 
196 
10 
10 
20 
18 
18 
52 
8 
40 
20 
60 
91 
18 
8 
4 
10 
30 
18 
95 
4 

0.2 
0.2 
0.1 

0.1 

0.1 

om 1 
0.1 
7,3 
0.3 
0.2 

O m  3 
0.8 

L4 
2*4 
2 8  
0.5 
2.2 
1.1 
4.9 
0.2 
2.3 
2.6 
0.1 
1.9 
2.4 
1.1 
o m  1 
0” 1 
0. 3 
0.2 
0.1 
0.1 
0.2 
o m  1 

0.1 

H 
n 
n 

H 

H 

0.02 
0.02 
1.05 
0.02 
0.02 

0.02 
0.07 

0.44 
0 . 3  
0.41 
0.04 
0.33 
0.13 
0.7b 
0.02 
0.29 
Om 33 
0. (13 
n (O.ZSlt 
H (0m31)t 
0.13 
om 04 
0.01 
0.03 
0m02 
0.01 
0.01 
0.02 
0.42 

0.01 



Banks Island BRB3-B 

Class f Pelecwoda 
Farilr : Cardiidee 

Hiatcll idae 

hidae 

ht i l  idae 

Hucolanidae 

Pandor i h e  
Tell inidae 

Thradidaa 

A-105 

FMILY TOTALS Grab 

B 
b 
t 
d 
e 
f 
4 
h 
i 
.i 
a 
d 
e 
f 
1 
f 
a 
b 
C 
d 
e 
f 
g 
h 
i 
J 
a 
b 
c 
d 
1 
h 
i 
i 
b 

d 
f 
i 

b 

d 

f 
d 
h 
i 
J 
e 

C 

0 

C 

i 

N/H 
(m-21 

180 
120 
270 
310 
146 
5s 
1R 
127 
144 
92 
50 
i0 
36 
18 
10 
12 
80 
30 
# 
l o a  
3b 
91 
36 
36 
72 
20 
30 
10 
10 
20 
18 
18 
8 
8 
10 
10 
10 
18 
8 
180 
180 
180 
l# 
109 
91 
109 
164 
188 
20 
18 

w 
k.R-2) 

80.7 
1.0 
24.8 
34.4 
9.6 
0.8 
15.9 
9.7 
37.8 
10.1 

56.0 
1.8 
1.1 
s. 0 

1.7 

0.8 

2.0 
2.0 
1.9 
2,s 
0.2 
3.5 
3.2 
2.7 

0.7 

0.9 
1.6 
2.0 

0. b 

2. 3 

1.4 

0.5 

ow 
t1.R-2) 

9.08 
0.09 
3.36 
2.94 
0.87 
1.17 
1.84 
1.17 
5.44 
1.20 

H 8.27 
0.13 
0.12 
0.63 

0. lb 

0.10 

0.21 
0.21 
0.20 
0.33 
0.01 
0.49 
0.37 
0.33 
0.24 
0.03 
0.15 
0.09 
0.20 
0.34 
0. os 
n (0*08)+ 
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Lnks Island BRB3-8 

Thrasiridae 

VtMri&t 

Juveniles 

P h Y h  Pr0t02M 
Class t I r c o d i m  
&der I Foraminifera 

Fui lv  0 Elrhidiidae 

Hiliolidae 

A-106 

Grab 

a 
b 
C 
d 

f 
I 
b 
i 
J 

b 

d 

f 
I 
R 
i 
J 

b 

1 
e 
f 
d 
k 
i 
i 

t 

I 

C 

t 

I 

e 

d 
J 

a 
b 

d 
e 
f 
J 
h 
i 
J 

C 

2# 
2170 
2080 
2610 
1?29 
137 
1s29 
1110 
1316 
2% 
1010 
990 
loo0 
lspo 
1347 
9a 
w2 
819 
916 
3ba 
710 
320 
1 3  
390 
a5 
437 
601 
273 
20 
8 

Present 
Present 

d Present 
f Resent 
d Present 

8.2 
4.5 
4. 1 
3.7 
2.9 
2.7 
3.3 
1.9 
3.6 
1*2 
31.6 
30.8 
47.7 
19.5 
nms 
15.9 
a2 46). 0 
23.8 
19,2 
om 1 
0.1 

0.1 

0, 60 
0.34 
0.27 
0.25 
0.18 
0.18 

0.17 
0. 24 

0.20 
0.07 
3.11 
2.19 
3.61 
1.3 
2" 29 
1424 
3.11 
4.13 
2.22 
1.48 
0.02 
0.01 

O m  1 O m  M 

1.3 0.34 
0.9 0.09 
O m  1 0.03 

0.3 0. os 
Om 4 0.07 



hnkr island HI834 

Phrlur : Sipuncula 

A-107 

FMILY TUTU Grab 

d 

0 
b 
E 
d 
e 
f 
4 
h 
i 
J 

30 

1XHM 
12670 
9720 
14900 
12865 
1 W  
5929 
7033 
8686 
3904 

0.1 
0.1 

0.2 
0.2 
0.1 
1.8 

212.5 
70.9 
118.1 
111.1 
56. b 
43.3 
79. b 
68.7 
84.9 
42.8 

0.03 
0.03 

30.95 
10.75 
13.24 
18.01 
7.39 
9.43 
9.24 
0.46 
11.97 
5.33 
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Bonks  Island  BR-Rock Suplc 

I 
I 
I 

Ocnus-Sracits 

Phu1ur:Annel  ida 
C1rss:Polrchaata 

Family: Dorvilleidac 
Herionidae Casta1 ia SP. 
Lumbrineridw Llflhrinwis SP. 
Ntrtidae 
Pol  vnoi  drr  Harrothot  imbricata 

unident if itd 
Sabtl I idae  Chone d u n 4  
Serwlidae 
SilalioniQe Pkoloe SP. 
Wonidre 
FraSnnts and  Nematodes 

Phrlurtkthrorodr 
ClasstCirrindia 
Ordrrtfhorrcica 

FamilrtBalanidar 

Classt?hlacostraca 
0rdcr:Miroda 

Fari1r:kkPnthonotozowtidae 
M I  foriidoc 
Cororfii f dae 
Ordiccretidae 
Stcnothoidar 

. Order: Isopods 
FamilrMunnidaQ 

Arthrorod franrnts 

Phrl mt B r r m  
C1ass:hnolaewta 

Fori1v:Biccllariclli~e 
Scramriidae 

Phr1w:Cnidwia 
C 1 w  Wdrotoa 

F ~ i l y ~ ~ n u l a r i i d a e  
Gwanulinidae 

Phylum : nollurco 
Class t kstroroda 
Subclass I Opisthobranchia 
Order : Nudibranchia 

C k M t h M O t O S ~  SP. Rs 12 
Rs 102 

Erichthonias  huntrri Rs 1128 
nonoculohs lonfirostris Rs 18 
llatoPellr SP. Rs lo2 

Lafoeinr wciaa 

Rs rr 

R s Q r  
R s P r  

Subclass : Rosobrsnchia 
Family t Cvlichnidae Scwhander Punctostrirtur R S 6  

Juveni 1 as R S b  

Class : Pelecrroda 
Family : Hirtellidae  Hiatcllr  arctica R s m  

Itr i dar ltra truncato R S 3 0  
htilidae  hsculus dlscors RS 18 
Thyasiridae  lbrinorsil  orbiculrta Rs 12 
Vencr i dac L i o c m  fluctuosa R S b  



0anks Island BR-Rack -le 

Phylum I Protozoa 
Class : Sarcodina 
&der : Foraminifera 

Family L Elrhidiidae 

Phrl m : Echinodermata 
Clus Z Echinoidea 

Juveniles 

T O T 4  

A- 109 

hnus-SPccirs 

Elhidim arcticur 

Grab N f H  MJ Dw 

RS Present 

Rs 12 

R s 4 8  

Rs 2652 
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APPENDIX B.1 Methads uscd for Commdty  Analysis 

The  descriptions  provided  here a r e  based  on  Hill (19731, Gauch (19771, Gauch 
" et al. (19771, Greenacre  and Degos (19771, Greenacre (1978) and cited  references. 

(a) Ordination 

In ecology, ordination is used to arrange  samples (or species) in  relation to 
axes t ha t  correspond to either  environmental  gradients or other variables which  have 
ecological meaning. The  method is designed to express the  observations  in  terms of 
as few  variables as possible  while still maintaining  the  integrity of the  data. 
Specifically,  ordination of a data set of I, observations  (samples)  and  variables (e.&, 

species abundance)  transforms  the  data set into a matrix which  preserves  the 
information of the  original  number of variables.  That is, the  reduction  in  the  number 
of variables is achieved in a way that  minimizes  the loss of information  caused by the  
reduction. 

Reciprocal  averaging (RA) may be described as a weighed-average  ordination 
obtained by successive  approximations  which  reveal  correspondences  between  two 
types of information,  such as species and samples (Hill, 1973; Gauch et @., 1977). 
According to the  "direct  iteration"  procedure as presented by Hill (reproduced  here as 
part of Appendix B), species  are  weighted by positions  along a proposed  initial 
gradient  and  the  weights  are used to compute sample scores. These sample  scores as 

weights  are  then used to derive a new and better  calibration of the  species, In 
return,  the  new  species  weights are used to improve  the  precision of the  sample 
scores  and so on. Consequently, the  i terat ive calculations converge to  a stable, 
optimal  solution  that does not depend on  the  initial  arrangement.  The  process is 
called  'reciprocal  averaging'  because the species-scores are averages of the  sample- 
scores  and  reciprocally  the  sample-scores are averages of the  species-scores. I t  
follows that ,  for reciprocal  averaging  species  ordinations  and  sample  ordinations 
come  in  dual  pairs,  neither of which has logical dominance (Hill, 1973). Cauch " et al, 
(1977) compared  the  effectiveness of RA, principal  components  analysis (PCA) and 
polar  ordination (PO) under a wide  range of data  set conditions.  They  concluded that  
RA is a preferred method for indirect  ordination (based on species  distributions  alone) 
for revealing  first,  major  direction of sample  variation in response to environment. 
The method is heuristic  and its results  can be useful  in  forming  hypotheses  about  the 
distribution  and  abundance of organisms  in  relation to environmental  variables, 
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I The  relative  advantages of RA and PCA have also been  discussed by Tuxen 

Examples of the  use of ordination  in  benthic  analysis are presented in Cassie 1 
and  Michael (1968), Lie and Kelley (1970), Hughes  and Thomas (1971a and b), and 
Conlan  and  Ellis (1979). I 

(1973). 

A worked example of ordination by reciprocai averaging (reprwh~~~I verbatim from 
W, 1973; for additional information coclsulf Hill) I 

6) Oil (iii) civ) (VI (vi) (vii) (viii) (R) (1) (2) @a) (3) I 

(C) 5 4 2 3 3 2 I 4 24 1 
I 

(i) 1 0 0 1 1 0 0 1 4 100 52.5  55 4 4 . 3  
(ii) 0 1 I 0 0 1 0 1 4 0 37.5 0 36.2 
(iii) 1 1 0 0 0 . 1  1 0 4 100 65.0 100 63.4 I (iv) 1 1 1 I 1 0 0 1 6 0 43.3 21 39.3 
( 4  1 1 0 1 0 0 0 1 4 100 56.7 70 47.2 
(vi) I 0 0 0 1 0 0 0 2 0 46.7 33 46.0 

(1) 60.0 50.0 0.0 66.7 33.3 50.0 100.0 50.0 
(2) 55.8 47.8 10,5 48.7 36.3 50.0 100.0 36.5 .....,.............. o...w........~..u...w,...........w.".*................*.wo..........~.....uw.. 

(11) 31.8 50.3 48.4 19.7 10.0 86.0 100,O 32.7 
(l la) 24 52 42 11 0 8.4 100 25 

The  calculations are represented  schematically  in  the  foregoing table. The data- 
matrix is given  in the  top  left-hand  corner,  and (R) and (C) are the row  (species) and 
column  (stand)  totals  respectively,  Column (1) is an  arbitrarily  chosen set of starting 
scores. In practice  these should be  chosen to reflect  what is suspected of being the  
main gradient. A good choice will  much reduce  the  amount of calculation  required. I 

Row (I)  is derived from column (1) by averaging. Thus the entry in row (1) 
column (v) is 33.3, being the average of 100, 0 and 0, which are the  scores  in  column 
( I )  corresponding to the  non-zero entries of column (v). Column (2) is defined 
similarly.  Thus the  entry in column (2) cow (i) is the  average of 60.0, 66.7, 33.3 and 
50.0 - these being the scores in row (1) corresponding to the  non-zero  entries of row 
(i). Column (2a) is derived from column (2) by rescaling,  and is given by the formula: 

I 
I 
I 
I 

column (2a) = 100 x (column (2) - 37.5)/27.5. 

This  ensures  that  the  range of column (2a) is 0 to  100, since 27.5 is the  range of 
column (2) and 37.5 is its minimum  value, By continuing  in  this  manner, the following 
sequence of species (row) scores is obtained. 
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I (1) 

100 
0 

100 
0 

100 
0 

(2a) 

55 
0 

100 
21 
70 
33 

30 8 
0 6 

100  100 
11 0 
40 18 
36 26 

0 0 0 2 3 4 - 5  5 23.5 
23 40 52 60 66 70 72 73 55 99 
100 100 100 100 100 100 100 100 68.6 

3 10 14 18 21 23 25 26 33.2 
12 16 19 24 26 28 29 30 35.1 
16 10 5 0 0 0 0 0 20.9 

It  takes  eleven  iterations to reach stability of the scores,  but  this is the  result 
of making a bad initial choice.  Three or four iterations should  normally  suffice if a 
good initial choice is made, The final  stand  (column) scores are derived by rescaling 
row (1 1) to form row (lla) as indicated  in  the  original table, The  eigenvalue  (latent 
root) corresponding to the  first axis is a measure of how much the  range of the  scores 
contracts in one iteration. The  range of column (12)  (shown after column  (12a)) is 
47.7, and it is derived from column ( l l a )  which  has a range of 100. Hence  the 
estimate of the  eigenvalue is 0.477. These  calculations should be  done  with  the  data 
on one  piece of quadrille paper and  the scores on  another,  matching  the two side by 
side, 

When the  f i rs t  axis has  been  obtained,  the  second is considered. A good start ing 
point for the  scores of the  second  axis is obtained by using a set of scores  which were 
fairly  near to the  final  ones for the  first axis. In this case column (Xa) is used. 
Before  iteration,  these  scores  have to be  adjusted by subtracting a multiple of the  
final  first axis. This multiple is estimated as follows. 

5 4 20 165 - 145 2 - 3.0 71 62 59 
73 4 292 165 127 60 - 12.4 0 0 0 

100 4 400 165 235 100 0.8 100 94 89 
26 6 156 247 - 91 18 - 7.8 35 34 33 
30 4 120 165 - 45 24 - 5.8 50 45 41 
0 2 0 82 - 82 0 0 94 100 100 - 

24 m - 
- 1  

The  column z is the  f i rs t  axis; R is the  row totals and y is the  set of scores to be 
adjusted (in this case equal to column (sa)). Multiply R by z to form Rz. Form 5 a 
weighted  mean  value of z by taking z = C Rz/ C R. 

In this case, - 
z = 988/24 = 41.17. 

Form a column Rz by multiplying R by z; then  subtract Rz to derive x = Rz - RF. (A 
check at this point is that,  apart  from round-off error, x should SUM to zero.) The 
multiple of z to be  subtracted from y is given by 

c xy/ c xz, 
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which  in  this case is 0.992. Column (13) is therefore y - 0.9922, and  after  rescaling to 
derive  column (13a) the  iterations  are  continued  in  the usual way,  The  first  axis will 
slowly  re-establish  itself if the  appropriate  multiple of z (i.e,, Cxy'/ Cxz) is  not at 
intervals  subtracted  from  subsequent  scores y'; but  this  need  not be done very  often. 
The  column (15a) derived  after  two  iterations  from (13a) has not  been  further 
corrected for the  f irst  axis,  but it may  nonetheless be taken as a reasonable  estimate 
of the  second.  The estimate of the  second  eigenvalue,  derived  from  column (15) (not 
shown), is 0.305. 

These  calculations are rather  laborious.  They would be worth  the  trouble if a 
good ordination  were  required  in  the  absence of a computer. 

(b) Correspondence  Analysis 

A detailed description of correspondence  analysis was initially  presented  by 
Benzecri (1973) and  an  outline of the  method  was  given by l e i1  (1975). Several 
demonstrations of the  origin of the  correspondence  analysis  problem  have  been 
presented by  Hill (1974). Greenacre (1978) has provided a description of 
correspondence  analysis as an  objective  method of graphical  display  for  summarizing, 
simplifying and explaining  non-negative data in a matrix form. 

Correspondence  analysis is a descriptive statistical method  related to 
multidimensional  scaling  and PCA (Greenacre  and  Degos, 1977). The  aim of all of 
these  procedures is to represent a da ta  set by a number of points in multidimensional 
space to permit a visual interpretation of patterns  in  the data. If the data  points are 
imagined to occupy a space of high dimension,  then  each  method tries to  identify a 

subspace of much lower dimension  in  which the  s t ructure  of the  data is meaningfully 
represented  and  which is not too out  of character  with its t rue high  dimensional 
structure.  There  are  two  major  ways in which  correspondence  analysis  distinguishes 
itself  from  the  other  methods.  First, it supplies a distance  function  which  defines  the 
relative  positions of the  points  in the  space of the  observations (i.e., between  rows 
and  between  columns)  and  secondly, it defines  criteria  that  determine the "optimal" 
subspace,  one  which  gives a realistic  picture of the  true  structure,  The  distance 
function  used  in  correspondence  analysis is the  chi-square ( X ) distance or chi-square 
metric. 

2 

To  further  the  following  description of correspondence  analysis  which is 
l based  on  Greenacre  and Degos (1977), we  consider  our  observations  form a n x m 
matrix of positive  numbers (kij), In our case, this  matrix  consists of species 
abundances (no. m-2) such  that  kij is the abundance of species j in the  sample i. 
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I 
Samples  figure as rows  and  species as column of the  matrix.  First,  we  transform  this 
matrix so that the  sum of all its entries is one: 

The row  and  column  sums of the  matrix  (fij) are written as follows: 

n 

j=l 
m- 

i=l 

for each row i = l....n: ri fi. z 1 fij, 

and for each  column j z l....m: Cj  f .j C f i j o  

The  square of the  x -distance  between  two rows i and i1 is defined as: 2 

This  may  be  expressed as the  quadratic form: 

where pi is the  m x 1 vector of elements  fij/rt j = i,,..,m and D, is the  
diagonal  matrix of column  sums Cj. 

In a completely  symmetric manner the  square of the  2-distance 
between  two  columns j and j1 is defined as: 

where is the  n x 1 vector of elements  fij/cj, i = 1, .... n and Dr  is  the 
diagonal  matrix of row rums ri. 
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Examining the  x distance  function (2) more  closely, we note  that,  first, 
associated  with  each row  i we have a m x 1 vector pi which is the  i th  row of the  
maxtrix (fij) divided by its row sum  ri. We call pi the  profile of row i and  ri  the - mass 
of row i, Similarly  the  profile of column j, qi, is the  j t h  column of (fij) divided by its 
mass Cj. Therefore,  the x distance  between  rows i and i' is a weighted  sum of 
squares of the difference in profiles of the  rows, where  the  weights are the  inverse of 
the  column  sums (or masses). In parallel fashion, t he  x distance  between  columns j 

and j' is a weighted  sum of squares of the  difference  in  profiles of these  columns, 
where the weights are the  inverse of the row  sums or masses. To generalize  these 
definitions, we allow the  row  and column masses to be  arbitrarily  chosen, In this 
general  setting,  correspondence  analysis is the  special case when  row  and  column 
masses  are  equal to the  row  and  column sums, respectively. In comparison, PCA is 
the  special case when all row  and  column masses a re  equal to one. The x -distance 
under this condition  reduces to the usual  Euclidean  distance  defined  between rows 
and  between  columns of the  matrix (fij). 

2 

2 

2 

2 

To  proceed  further  in  the  description of correspondence  analysis, we draw  an 
analogy to certain  concepts  in  mechanics,  particularly  the  notions of the  center  of 
gravity  and  inertia. (The concept of mass  has  already been introduced.) Let us 
consider  the  rows (i). So far each of the  n rows is represented as a point  vector in a 

m-dimensional  space.  Interpoint  distances are defined by the  x -distance of 
equation (I), and  each  point is assigned a certain mass ri. As in mechanics,  the 
center of gravity p of this  cloud of points is defined as the  weighted sum of the  point 
vectors: 

2 

n 

i = l  
p = C ripi 

Substituting for pi, the  jth  element of vector p is 

n n 
ri f i j  = fij = f.j Cj, - 

i=l  ri i=l 

Therefore the center of gravity p is the  point  vector of the  column mass: p = c. 
Again  from  mechanics we define  the total inertial I of the  cloud of points 

(understood,  with  respect to its center of gravity which becomes the  new  origin in 
space) as the  weighted sum of squared  distances of points  from  the  center of gravity, 
the  weights  being  the row  masses: 

I 
I 
I 
I 
1 
I 
1 
I, 



I 
I 
I 
I 
I 

n m 

ci ri 

i=l  j=l ricj 

The inertia can be considered as a measure of the  dispersion of the  points in space. 
Another  interpretation of the  total inertia is now clear: consider  the  matrix (fij) as a 
contingency table where  the row  and  column  sums are (ri)  and (Cj), respectively. The 
null  hypothesis that  row and  column  effects be independent is Ho: for all i and 
j f i j  = ricj. The  chi-square  variate  which tests this  hypothesis is exactly the inertia 
defined  in  equation (3). The  quantity I may be considered as a measure of the  
deviation in the  data  from  this  hypothesis. 

Finally the inertia of the  cloud of points  along an axis u (or subspace S) is the  
total inertia of the  orthogonal  projections of these  points  onto  the axis (or subspace), 
Here  orthogonality is in the sense of the  x metric. 2 

Having  defined  the  above  concepts, a Correspondence analysis may be  defined 
as the identification of a subspace S along  which  the  inertia is a maximurn. The 
identification of the  subspace 5 is carried out in  much the same way as that  of 
principal  component axes (see Anderson 1958). A first axis through  the  origin  (center 
of gravity) is defined as tha t  axis along which t he  inertia is a maximum.  The second 

, axis is that  one, among all axes orthogonal to the  f i rs t  one,  along  which the  inertia is 
a maximum. And the  third is chosen  among all axes orthogonal to the  first and 
second, etc. The idea is that we need  only  consider the  subspace of the  f irst   few  axes 
derived in this  way,  since  this  subspace  reflects a sufficiently large percentage of the  
total inertia. In principal  components  analysis,  where all the  row and column masses 
are 1, the  argument is identical,  and the inertia reduces to the  variance. Here total  
variance is systematically  decomposed  along a set of orthogonal axes, whereas  in 
correspondence  analysis it is the total inertia  which is decomposed  along the  axes, 
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termed  the  principal axes of inertia, Thus, it is  the role of the  masses  which 
distinguishes  correspondence  analysis  from  principal  components  analysis. In both 
cases we  are  interested  in  the  pattern of dispersion of points in space, Principal 
components  analysis  will  indicate  the axes of greatest  spread  purely  from a point of 
view of relative  distance,  whereas  the  principal axes defined in correspondence 
analysis will be  influenced  both by the  distances  and  the  masses  associated  with  the 
points. 

The description above of correspondence  analysis af the  rows (i) holds  in a 
similar  and  completely  symmetric  fashion for the  analysis of the  columns (j). The 
center of gravity of the  points  representing  the  columns is shown to be r, the  vector 
of row  sums  (masses), and the  total inertia of this  cloud of points is identical to  
equation 0). (Note  the  symmetry of this  formula  in i and j.) This is the  primary 
advantage of correspondence  analysis - rows  and  columns are treated symmetrically. 
Intuitively we seem to have  two  separate  problems;  however,  in  correspondence 
analysis  the  solutions of both  problems are linearly  related so that  one  solution  can be 
obtained  from  the  other. To demonstrate  this  we  simply  mention  the  following 
relevant  results. 

First, the  set of n points  representing  the rows in  m-dimensional  space  and 
the  set of rn points  representing  the  columns  in  n-dimensional  space  each  occupy a 
subspace of dimension k which  has its origin at the  respective  center of gravity of 
each set of points;  where k is equal to the  rank of the  matrix of observation  (fij) 
minus 1. (Hence if (fij) is of full rank,  then k = min (n, m) - 1.). 

Second,  in  both of these  subspaces  the  decomposition of inertia along the  
principal axes is identical.  That is, suppose the  total   inertia I is decomposed along 
the  k axes of the  first subspace  (subspace of rows) as follows: 

k 

Then in the  second  subspace  the  inertia along the  first  principal  axis is also A i ,  along 
the  second h2, etc. The haare termed  the  moments of inertia, 

Third, suppose the  coordinates of the points  in  the  first  subspace  with  respect 
to  the  principal axes are  contained in a n x k matrix A (e+, the  i th  row of A (aia, 
a = 1, .... k) contains  the  coordinates of the point  representing  the  ith row). Similary 
let B be  the rn x k matrix of coordinates of the  points  in  the  second  subspace  with 
respect to the  k principal axes. Then the  elements of A and B are linearly related as 

f OllOWS: 
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for all 

for all 

(Le,, A = Dr -'FBDX"b; 

where Dr  and D, are, as before,  the  diagonal  matrices of row and  column  masses 
respectively, D, is the  diagonal  matrix of moments of inertia ha, and F is the n x rn 

Because of the  symmetry of these  formulas,  we are able to plot the  points 
representing  the rows and  columns of the  matrix F with  respect to the  Same  principal 
axes in one  single  subspace  where  the  two  origins are identified.  Formula (4) states 
that  the  coordinates of the  point i on axis a is, up to a canstant of X-$ a at the  center  
of gravity of the  coordinates  (bja)  weighted by the  profile (fij/ri).  Thus a point i lies 
in the  vicinity of those  points j for which its profile values, fij/ri, are high. A 

symmetric  argument holds for formula (5). This result is an  important  characteristic 
of correspondence  analyis. 

Finally  note  that  formulas (4) and (5) permit  the  addition  posteriori of new 
rows and columns to the  graphical  representation,  termed  supplementary  elements. 
These are elements which for a certain  reason  we wish to include  in  the  analysis 
without  their  contributing to the  inertia  and  the  calculation of the  principal axes. 

They  may  be  considered as points  with zero mass. 
In summary,  therefore,  the  rows and columns of a data  matrix (in our 

application, samples and  species,  respectively) are  represented by two  clouds of 
points in multidimensional space, The  inertia of these  clouds  can be considered as a 

measure of dispersion or spread of these points,  taking  into  account both their 
distances  and  their  attributed  masses.  Correspondence  analysis  provides a visual 
interpretation of the  relative  positions of both  these  clouds in a common  subspace of 
low  dimension. A large  percentage of the inertia is explained by this  subspace  which 
reflects  the  main  directions of spread of these clouds. 

matrix (fij). 
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APPENDIX B.2 Benthic Community Associations 

RESULTS AND DISCUSSION OF COMMUNITY ANALYSES 

A qualitative  community  analysis of the  1981  Banks  Island benthic data at t h e  
family  level by the  Zurich-Montpellier (Z-M) method  indicated  that  several  groups of 
taxonomic  families  could  be  distinguished  which  appeared to be  associated  with 
certain  sedimentary  conditions  (Heath " et al. 1982a). This  appendix reports the  
detailed  results of  community  analyses by reciprocal  averaging  ordination (RA) and 
correspondence  analysis (CA) on the  combined 1981 and 1983 faunal composition 
data, at the  species taxonomic  level  wherever  practical. A brief comparison with  the 
2-M results  described by Heath " et al, (1982a) is also presented. 

The RA results  determined  that 50.3% of the  total variation  among  samples 
was  accounted for by the  first three axes. Of these, the  f irst   two axes are most 
important (38.8% of variation)  and  will be interpreted  here.  Gauch " et al. (1977) have 
indicated  that second and  higher  order axes of RA should be  interpreted  with  caution 
due to possible  curlinear  relationships  with  lower axes. Therefore,  the  principal 
emphasis will be placed  on  interpretation of Axis 1 scores. 

The  ordination of sample- scores on  the first two axes of variation  (Figure 
B.2-I) indicates a distinct  clustering of samples along Axis 1. (Note that  within 
station  samples  are closely grouped,  indicating  satisfactory  sampling  replication). 
Samples (1-10) in  Group 1 nearest  the  origin are from  the reference stations with 
sandy  sediments  sampled  in 1981. Samples  in  Group 2 (30-70 on Axis 1) are from  the 
dredging  stations B83-1 and 2 (samples 25-36) and  nearby  reference  station BR83-6 
(samples 37-42). The  third  group of samples are from reference  station E3RX3-8 
(samples 43-52) and  the  remaining  baseline  stations sampled in 1981  (samples 11-24). 
This group of samples contained  heterogeneous  sediments,  including silt, sand  and 
occasionally gravel (cf. Figure 3). 

The three groups of stations had  statistically significant differences in values 
of faunal  indices, Group 3 samples (heterogeneous  sediments) had statistically 
greater average  numbers of species and individuals of benthic  fauna (P < 0.001, 
ANOVA 4, 5 )  than  samples  from  the other station groups. The mean  biomass  levels 
(loge  transformed)  in  Group 3 samples were also statistically  higher  than  those of 
Group 2 < 0.01, ANOVA 6). The  differences  between  Group 1 and Group 2 samples 
were not significantly different (P > 0.05, ANOVA 4-6). 
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The  species  ordination  (Figure B.2-2) indicates  the  relative  association of 
dominant  species of benthos  with  the  three  station  groups  along  Axis 1. For example, 
the  polychaetes  Ampharete  acutifrons, " Chone  duneri  and  Pygospio  elegans  tended to 
be associated  with  the  silty  llheterogeneousll  sediments of samples  in  Group 3 (Figure 
5). The  amphipods,  Monoculodes  borealis  and - M. longirostris  and  the  cumacean, 
Lamprops fuscata, were prevalent  in samples from  the  dredge area (Group 2). The 
bivalve,  Thyasira  gouldii,  was most closely associated with  the  sandy  samples  from 
Group 1 stations  (Figure 5). 

A comparison of the  species level RA results for 1981  samples  with  the 
family  level 2-M results  reported by Heath " et al. (1982a) can only be roughly  made. 
There is agreement  on  the  recognition of two major groups of samples and faunal 
assemblage from the  stations  sampled  in 1981: those from the  sandy  sediments of 
Stations B81-1 to -4 and BCX1-1, and those from  the  heterogeneous  sediments of 
Stations B81-5 to -10 and BC81-2, 

The  second  method of community  analysis  used  on  the  combined  results for 
1981  and  1983  was  correspondence analysis (CA). With this  technique,  the  principal 
contribution to the  analysis was from 17 of the  dominant taxa, referred to as llbasicll 
species. The  remaining 58 taxa were  included as %upplementaryl'  species  (see 
Appendix B.l for details).  Their  positions  relative to the  basic  species  and  samples 
have  been  given - a posteriori  in  graphical  form  (Figures 8.2-3 and -4). The 
designations of the  75 taxa included  in the  analysis  are  listed  in  Table 8.2-1. 

The  analysis of the  Banks Island benthos  data by CA was  interpreted by the  
method of principal  axes (Greenacre 1978) which is primarily  concerned  with 
decomposing the total inertia (Le., dispersion of the  points  in  space, see Appendix 
8.1) into (i)  llinterpretabletl  or  llnon-randomll  inertia and into (ii) I1error" or llrandomll 
inertia.  The  interpretable  inertia of the  axes is then  partitioned  into  contributary 
parts  due to samples  and  species to extend  the  interpretation,  The  first  three 
principal axes accounted for 74.3% of the  total inertia, as follows: Axis 1 (31.8%), 
Axis 2 (26%) and  Axis 3 (16.5%). The  fourth axis accounted for only an additional 5%. 
Therefore,  only  the  first  three  axes  will be interpreted. 

As Greenacre (1978) has  stressed,  in  the  interpretation of the  graphical 
display of the  points  projected  onto  the  various  planes of the  principal axes, it is 
important to remember  that  each  axis  has it particular  orientation  because  the 
inertia of the  cloud of points is a maximum. 
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TABLE B.2-1 

I 
I 
1 
I 
I 

L I S  OF SPECIES NAMES, ACRONYMS AND 
DESIGNATIONS FOR COMMUNIN ANALYSIS USED 

IN FIGURES 8-2-21 B.2-3 and 8.2-4 

SPECIES TAXONOMIC NAME ACRONYM CA VARIABLE 
NUMBER (F@e B.2-2, DESIGNATION 

B.2-3, B.24) 
(ir d l  

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1 s  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Axinopsida  orbiculata 
Liocyma f luctuosa 

*uldii 
Isch rocerus  megacheir 
- . . . . . . 

Monoculodes  longirostris 
Chone  duneri 

L. 

" . .  
s Scaphander  punctostriatur 

Lamprops  fuscata 
Leptognathia gracilis 

&muta 
P os io Flegans 

Serripes  roenlandicus 
Ampharete + acuti Pons .. 

Monoculodes  borealis 
~. . - 
Leitoscoloplos 
Phyllodace 
Diastylis  oxyrhyncha 
Ostracoda 

AORB 
LFLU 
IMEG 
TGOU 
MLON 
CDUN 
SPUN 
LFUS 
LGRA 
PELE 
PMIN 
SGRO 
AACU 
MBOR 
LPUG 
PGRO 
DOXY 

Ncrnertea 
Oligochaeta 
Maldanidae 
Ampharete sp. 
Aricidea lopezi 
Capitella sp. 
Dorvillea sp. 
Eteone  longa 
Euchone  analis 
Exogenesp. 
- E. tatarica 
Leftoscoloplos panamensis 

- 
Oncaea sp. 
HarDacticoidia 
Ophiuroidea  (juvenile) 
Ophelia  limacina 
Praxillella sp. 
?haryx/Chaetozone  complex 

Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 

Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
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TABLE B.2-1 (continued) 

LIST OF SPECJES NAMES,  ACRONYMS AND 
DESGNATIONS FOR COMMUNITY ANALYSIS USED 

IN FIGURES 8.2-2, B.2-3 and B-2-4 

SPECIES TAXONOMIC NAME 
NUMBER 

ACRONYM CA VARIABLE 
(Figures 8.2-2, DESIGNATION 
8-2-39 B.2-4) 
(if used) 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

Travisia  forbesii 
Ascidiacea 
Sipunculida 
Aceroides latipes 
Atylus  carinatus 
Boeckosimus plautus 
Byblis gaimardi 
Melita  dentata - Monoculodes sp. ' 

Bonoculopsis  lonaicornis 
Paradulichia  typica 
" 

Exogene  verugera 
Aricidea suecica 
Euchone  incolar 

+ 

Boeckosirnus SD. 

Thracia sp. 
Actiniaria 
Prionospio  cirrifera 
Scolecolepi- 
spio sp. 
Dispio  sp. 

Supplementary 
Supplementary 
Supplementary 
Supplementary 
supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
supplementary 
Supplementary 
Supplementary 
Supplementary 
supplementary 
Supplementary 
Supplementary 
Supplementary 
supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 
Supplementary 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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In h g u r e  8.2-3, the  first  and  second  axes  describe a plane  which  explains 
57.8% of the  total inertia.  This  plane  (Figure B.2-3) shows the  separation  along Axis 
1 between samples from  sandy  sediments (Group 2 Stations B81-1 to -4 and BC81-1) 
and  samples from the dredge area (Group 2 Stations 883-1 and -2, BR83-6) and  those 
from  "heterogeneoust1  sediments  (Group 3 Stations B81-5 to -10, BC81-2 and BR83-8). 
The  samples from the  dredge  area are separated  from  those of  Group 3 along  Axis 2. 

The sample groups distinguished by this  technique are t he  same as those  recognized 
by the  RA  method. 

The CA results also indicate  which basic species are associated  with  the 
sample groups. For instance,  the bivalve, Thyasira Rouldii, contributes  primarily to 
the  inertia of Axis 1 because of its association  with  Group 1 samples Lamprops 
fuscata (Group 21, Chone  duneri  (Croup 3) and  Leptognathia gracilis (Group 3) 
contribute highly to the  inertia of Axis 2. 

A comparison of the  species  ordination  (Figure B.2-2) with  the CA results 
(Figure 0.2-3) suggests that ,  in both cases, species such as Ampharett  acutifrons, 
" Chone duneri and Pygospio  elegans, are  associated  with Group 3 samples  with 
heterogeneous  sediments.  Similarly, Lamprops fuscata, Monoculodes  borealis - and - M. 
longirostris are closely  allied  with  samples  from  Group 2 (dredge  area)  according to 
both  techniques. I t  is apparent  that  although  distance  scaling  and axes orientation 
are different in the  scatter  plots of the  two  techniques,  many of the   same key species 
and  samples  are  grouped  similarly  and  are  separated from other  assemblages of 
points. 

In Figure 8.2-4, the  second  and  third  principal CA axes form a plane which 
explains 42.5% of the  total  inertia. Axis 2 again  distinguishes  the  separation of 
Group 2 and  Group 3 samples and associated species. Axis 3 shows the   extent  of 
variation  within  the groups, Note tha t  in  this  representation, Axis 1 is orthogonal to 

the plane of Axes 2 and 3 (that is, Axis 1 passes  through  the  origin  perpendicular to 
the plane of the  page), 

In summary,  the first three  principal  CA axes explain 74.3% of the  total 
inertia of the  points. The samples and  their  associated species are positioned  in a 
three-dimensional  space for examination of their  inter-relationships. The most 
conspicuous feature  of the  sample space is the separation  along  Axis 1 between  the 
%andyl' Group 1 samples  and  their  biota  and  the  other  samples  in  Groups 2 and 3. 
Axis 2 shows the  distinction  between  samples of Groups 2 (dredge area) and 3 
(heterogeneous  sediments),  Replicate  samples  from  most  stations show consistent 
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trends  in  dominant  species  composition.  The concordance in results between the  

independent  statistical  methods (RA and CA analyses) is strong support that  the 
assemblages of samples and species  are real entities  rather  than random  groupings. 

I 
I 
I 
I 
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APPENDIX C.1 

STATISTICAL TESTS OF HYPOTHESES 

The  hypotheses  concerning  comparisons of means of indices for sample or 
station groups or sampler types presented in Section 3.1.3 and Appendix C.2 are 
tested  here by  one-way  classification analysis of variance (ANOVA) and  Scheff e's S 
test. The sequence of tests follows that of the  above  sections,  with similar notation. 

ANQVA-1: One-way classification ANOVA and Scheffe’s S test; Species 
Diversity (no.  of taxa/sample) 

H, ("null hypothesis”) The means for species  diversity are not 
significantly  different  among the four 1983 
stations. 

HI (Italternate  hypothesistt):  There are significant differences in  species 
diversity means among the stations sampled in 
1983. 

Data The species diversity  data used in deriving  the following ANOVA 
table are from Table 3, Part B, van Veen samples (a-d) for each 
station. 

source of Obsewed F, for Significance 
Variation df ss MS F L G v t l  

5% 0.1% 

Station 3 3293.2 1097.7 22.5"'"" 3.49 10.8 

Residual 12 584.4 48.7 

Total 15 

CondUSiOW3t 

Since  the observed F = 22.5 z F, z 10.8 at the 0.1% significance level, there 
is a highly significant difference (P < 0.001) denoted by +***) among the  means. To 
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find which means  are  different,  Scheffe's S test was applied. The least  significant 
different (L.S.D.) is derived as: 

L.S.D. = S X SJ 

where S = (dfstn x Fer) 1/2 is the  (critical sum of squares) 1/2 

The comparison of means and the corresponding L.S.D. values arc tabulated below: 

Station 

Mean 

I II In IV 

BS3-1 BR83-6 B83-2 BRX3-8 

37.0 41.75 42.75 73.25 

IV - I11 
IV - I1 
IV - I 
I11 - I 
n - I  

30.5 25.3 * 
29.5 25.3 * 
36.75 25.3 * 
5.75 25.3 N.S. 
4.75 25.3  N S .  

* significant at the 95% level 
N.S. not  significant at the 95% level 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
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ANOVA-2: 'One-way ANQVA and Scheffe's S test; Population  Density 

H, ("null hypothesisvt): The means for population  density (ln- 
transformed) are not  significantly  different 
among  the  four  stations sampled in 1983. 

HI ("alternate  hypothesistt): t h e r e  are significant  differences  in  population 
density  (In-transformed) means among the 
stations  sampled  in 1983. 

Dam Natural log-transformed  data  in  Population  Density column of 
Table 3, Part B, van Veen samples (a-d) for each  station. 

". . 

5% 0.1% 

Station 3 9.56 3.18 25.9""""  3.49 10.8 

Residual 12 1.47 0.123 

Reject H,; the  mans are very  significantly different (P< 0.001). To find 
which means are different, we apply Scheffe's S test: 

Station 

Mean 

I I][ m IV 

B83-1 883-2 BR834 BR83-8 

7.433 7.78 8.025 9.464 
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(4,4) IV - III 1.44 1.27 * 
(4,4) IV * I1 1.68 1.27 * 
(4,4) IV - I 2.03 1.27 * 
(4,4) 111 - I 0.59 1.27 N.S. 

ANOVA-k One-way ANOVA and.Scheffe9 S test; Wet Biomass 

H, ("null hypothesis"): The means for wet biomass (are  not 
significantly  different among the four stations 
sampled in 1983. 

HI ("alternate hypothesis"): There are significant  differences in wet  
biomass means among  the  stations sampled in 
1983. 

Dam Wet biomass column of Table 3, Part B, van Veen samples (a-d) 
for each station. 

source of O b s e d  F, for Significance 
Variation df ss MS F Level 

5% 0.1% 

Station 3 38,152.3 12,717.4 12.3**** 3.49 10.8 

Residual 12 12,406.8 1,033.9 

TO tal 15 

Conclusion: 

Reject H,; the  means are  significantly different (P < 0.001). To find which 
means are different,  we  apply  Scheffe's S test. 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
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Station 

Megn 

I n 
B83-2  B83-1 

7.2 12.7 

III IV 

BRS3-6 BR83-8 

33.0 128.2 

(4,4) IV - I11 95.2 
(4,4) IV - I1 115.5 
(4,4) IV - I 121 
(4,4) 111 - I 25.8 

116.4 N.S. 
116.4 N.S. 
116.4 * 
116.4 N.S. 

AN0VA-k One-way ANOVA and Schcffe's S test; Species Diversity 

('hull hypothesis"): The 'means for species diversity are not 
significantly  different  among the three faunal 
assemblages identified by community analyses, 

HI ("alternate hypothesis"): There are significant differences among the 
species  diversity means for the three faunal 
assemblages, 

Data= No. of species column Table 3, Parts A and B. 

source of Observed Fa for Significance 
Variation df ss MS F Level 

5% 0.1% 

Group 2 9,123 4,561.5 38.6**** 3.19 6.17 

Residual 49 5,789.7 118.1 

To tal 51 
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Conclusion: 

i 
I 

Reject Ho; the  means  are sign ,if icantly 
means are  different,  we  apply  Scheffels S test. 

I II 

Assemblage Group2 Group 1 

Mean 40.3 44.6 

,OO 1). To find  which 

JII 

Group 3 

70.3 

(nit 9) Comparisons Differences LAD.  Conclusion 
Observations 

25.7 14.3 ++** 
(a=0.001) 

30.0 11.9 **++ 
(kO.001) 

4 . 3  10.8 N.S. 
( a=0.05) 

ANOVA-I: One-way ANOVA and  Scheffe's S test; Population  Density 

H, (Itnull hypo  thesis"): The  means  for  population  density (In- 
transformed)  are  not  significantly  different 
among  the  three  faunal  assemblages. 

HI ('Ialternate hypothesisll): There  are  significant  differences among the 
means of In-transformed  population  density 
for the  three  faunal assemblages. 

Data: Population  density  column  (In-transformed), Table 3, Parts A and 
8. 
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source of 
Variation df ss 

Observed Fa for Significance 
MS F Level 

5% 0.1% 

Group 

Residual 

2 

49 

10.21 

28 . 07 
5.11 

0.57 

8.92**** 3.19  6.17 

Total 51 

Reject H,; the  means are significantly different (P < 0.001). To find which 
means arc different, we apply Scheffe's S test. 

Assemblage 

Mean 

I 

Group2 

7.386 

II 

Group 1 

7.664 

m 
Group 3 

8.434 

(24,181 

I11 - I 

I11 - I1 

I1 - I 

1.048 

0.770 

0.278 

1.00 
a =0.001 

0.594 
~1 ~0.05 

0.752 
a =0.05 

***+ 

* 
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ANOVA-& One-way ANOVA and Scheffels S test; Wet Biomass 

("null hypothesis1'):  The means for wet biomass  (In-transformed) 
are not  significantly  different  among  the  three 
faunal assemblages. 

HI ('*alternate  hypothesisf1):  There are  significant  differences  among the 
means of In-transformed wet biomass for the 
three faunal assemblages. 

Da.tat Wet biomass column (In-transformed), Table 3, Parts A and B. 

Source of Observed F, for Significance 
Variation df ss MS F L w e l  

5% 0.1% 

Group 2 22 . 19 11,09 19 . 5**** 3.19 6.17 

Residual 49 27.9 0.569 

Reject H,; the means are significantly  different (PC 0.001). To find which 
means are different, we apply Scheffels S test, 

I Il m 
Assemblage Group 2 Group 1 Group 3 

Means 2.371 3.369 3.953 
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Comparisons Differences L.S.D. Conclusion 
vations 

0.534 0.715 
a =0.05 

1.582 0 . 824 
a rO.OO 1 

0.998 0 . 948 
u f0.01 

N.S. 

**** 

** 

Therefore,  the mean wet biomass of Group 2 is significantly lower than in 
both of the  other  two groups. 

ANOVA-7: One-way ANOVA and Scheffe's S test; Species  Diversity 

7a 

H, (vvnull  hypothesisvv): ' The means for species  diversity  obtained  from . 
van Vetn grab hauls and airlift  samples are not 
significantly  different at Station 883-1. 

HI (vtaltetnate hypothesisvv):  The means for species diversity from van Veen 
and airlift samples are significantly  different 
at Station B83-1. 

Data: No, of species; Table 3, Part B, Station 883-1 

source of 
Variation df ss Observtd Fcr 

MS F 5% 

Sampler 1 37 05 37.5 0.76N.S. 7.71 

Residual 4 198 49.5 
~ 

To tal 5 
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Conclusion: 

Accept H,; there is no significant difference (P > 0.05). 

7b 

("null  hypothesis'!): The means for species diversity  obtained from 
van  Veen and airlift samples are not 
significantly  different at Station 883-2. 

HI (llalternate hypothesis'l): The means for species diversity  from van  Veen 
and airlift samples are significantly  different 
at Station 683-2. 

Data: No. of species;  Table 3, Part B, Station B83-2 

source of 
Variation df SS MS 

Observed 
F 

FCr 
5% 

Sampler 1 0.78  0.78 0 ,oPJ -S-  7.71 

Residual 4 291.25 72.8 

Total 5 
.." . -. " 

Conclusion: 

Accept H,; there is no significant difference (P > 0.05). 
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APPENDIX C.2 

BENTHOS SAMPLING METHODS AND VARIABILIN 

Two sampling  methods for benthos  have  been  used in the  sampling  programs 
near Banks  Island; airlift  sampling and grab sampling.  The  baseline  sampling was 
performed  only by airlift  because  the  study area was expected,  on  the  basis of 
preliminary  information, to include a significant  amount of rocky  bottom  habitat 
which can only be effectively  sampled by airlift. The baseline benthos surveys 
indicated  that grab sampling would also be feasible to supplement  airlift sampling. 
Grab sampling was included also to .provide further data for comparisons of sampling 
effectiveness  between  the  diver-operated  airlift  and  remotely  operated  grabs,  such as 
the  0.1 m* van Veen (No. 214WA265, Kahlsico) and the  0.055 m2 Ponar (No. 
214WA010 screen-top  sediment sampler, Kahlsico). 

The  results of benthos  sampling  by  the  three  instruments  in 1983 at dredged 
stations (B83-1 and B83-2) and  reference sites (BR83-6 and BR83-8) are graphically 
compared  in  Figure C.2-1. There is generally good agreement in values of the  three 
faunal indices for all techniques. Note that  airl if t  samples from  inside  and  outside 
the  trenches at B83-1 and 883-2 have been combined for the  comparisqn  because of 
their  similar  composition  (Section 3.1.3). Pohar grab hauls were attempted at all four 
stations  but were successful  only at BR83-8. 

Statistical  comparisons  confirm  the  graphical results of Figure C.2-I. There 
were no statistically  significant  differences  in  mean  values of the  faunal  indices 
estimated by the  various  methods  within  each  station  in 1983 (P > 0.05, e.g. ANOVA- 

7). 
Another  aspect of benthos  sampling  which was investigated  near  Banks  Island 

was the  adequacy of replication  in  sampling to obtain a high percentage of the  
species  present  in  the  study area. To determine  the minimum  number of samples 
necessary,  the  results of sampling at Station BR83-8 were  examined by construction 
of speciedarea  cumulative  curves.  The methods of Holme (1953) and Ursin (1960) 

were both  used; the  curves are shown in  Figure C.2-2. In Holme's  (1953)  method, the  
number of species  encountered  in  successive  hauls is plotted  on a cumulative  basis 
against  the  number of hauls (or area represented).  Ursin's (1960) method uses the  
mean  number of species of all  samples in the  set representing  agiven  area  rather  than 
the simple  cumulative  number of species.  For  example,  the  mean  number  in two 
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ASYMPTOTIC 

f -  HOLME'S CURVE 

/ P\ LA 
\ / 

Figure C.2-2 Holme's (1953) and Ursin's (1960) methods for construction of a 
species/area  cumulative  curve.  The  asymptotic break occurs at 
about 0.65 m2 for both  methods when all samples are included. 
Solid lines includes Van Veen, Ponw and airlift samples. 
Dashed lines indudes only Van Veen and airlift  samples. The 
curves  can  be used to determine how many samples (area 
sampled) are required to collect a given proportion of the 
species present in  the study area. 
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samples is obtained by taking  the  first two samples  together,  the  mean  in  three 
samples is obtained by taking  the  first  three samples together, and so on. The  mean 
numbers are plotted  against t h e  cumulative area represented.  This method avoids the  
possible bias to the  slope of t h e  curve which  might  result from the  position of one 
sample which  had  nearly all of the  species in the  total set (Ursin 1960). 

The specieslarca cumulative  curves  constructed by both methods  indicated 
tha t   the  minimum  sampling area for adequate  collection of the  species present  was 
about 0.65 m2. This is indicated by the  positions of the  asymptotic breaks (change in 
slope) of the  curves  (Figure C.2-1). The practice of collecting four van Veen samples 
and  two  airlift samples at each  station (covering a total area of 0.9 m2) was  quite 
adequate because 96% of the  total number of species encountered  in 1.12 m2  (which 
included  the  Ponar  samples) is recovered  in  the 0.9 m2 area. 
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