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INTRODUCTION

The official title of this project as defined in the con-
tract wass "Flora and fauna survey of the Minas Basin, Scot's
Bay and ad jacent dralnage areas". To best accomplish this
broad objective 1t became apparent that the project be broken
down somewhat to deal with various aspects of this theme. This
report 1s, in effect, a volume containing four separate reports.

The first report deals with the macrophytic algae found
aleong five transects in the vieinity of Black Rosk, on the
Minas Channel. The Zonation and percent biomass of the species
present was investigated.

The second study was a continuation of a saltmarsh insect
survey which was started last year (Fuller and Trevors, 1977).
This year, work mainly centered on gathering data on the dis-
tribution and determining the number of species present of leaf-
hoppers (Cicadellidae) and planthoppers (Delphacidae). All the
work thls year was done in the saltmarshes ad jacent to the town
of Wolfville.

The two remaining projects delt with the invertebrate
propulations found on the intertidal flats in the southern bight
of the Minas Basin and at Scot's Bay.

One 18 a continuation of a subproject started last year
(Fuller and Trevors, 1977) involving the colleection of samples
along six permanent transects., As data collected in this mammer

is used to predict future variations in invertebrate populations
due, for example, to the effect of climatic changes or changes in-



duced by the bullding of a barrage in the area, more than one
season's data is invaluable if not necessary.

The remaining project was Just initiated this year. It
involved extensive sampling of the intertidal flats from Cape
Blomidon to Horton Bluff in the western end of the Minas Basin.
In all over nine hundred samples were taken along the forty km
of coastline, PFurther surveys of this extent, after a few
years have past, are best sulted to show the gross changes in

distribution which may occur with time.

Gary Gratto
project leader
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INVESTIGATION OF ALGAL BIOMASS AT
BLACK ROCK, KINGS CO.,N.S.

A.R. Jamlieson

ABSTRACT

The littoral algal biomass and gonation at Black Rook,
Kings Co., N.S. was investigated. Data was collected in June
1978 from five transects. Biomass values were based on oar-
bon weights.

The wet weight was 649.579 g/m2. The dry weight and car-
bon weight were 137.982 g/‘m2 and 53.401 g/m? respectively.
Thus dry weight was 21,28 of the wet welght and carbon content
was 8.2% of the wet weight.

Eleven specles of algae were collected. AsSoco 1llum
nodosum (L.)Le.Jol. comprised 88,78% of the total carbon
weight while Gigartina stellata Batt. (5.52%) and Fuous

vesiculosus L. (4.37%) were next in abundance.

IRTRODUCTION

My initial project was a blomass study of the littoral
algal macrophytes in the Minas Basin. After examination of
the sample area (Blomidon to Avonport) 1t was declded that
there were too few macrophytic algae in this area so my study

area was changed to Black Rock.,

I also took part in the collection, identification, and
preservation of about 300 algal specimens from various places



in Nova Scotia. These specimens were added to the E.C. Smith
Herbarium at Acadia University.

The report on the biomass of algae at Blask Rock follows.
Algal zonation was also oconsidered.

Black Rook (N 45°11°18% latitude, 64 45°48% longltude)
is located on the south shore of the Minas Channel, one kilo-
meter west of Canada Crsek. The upper littoral area of the
beach is compflsed‘mostly of loose, small rocks, an unsuitable
substrate for ;ttaéhment of maocrophytic algae., The lower
littoral zone 6ontains larger rocks and basalt outeroppings,
and thus is suitable for algal attachment.

MATERIALS AND METHODS

A) Pield operations:

The transects were located at Black Rock. The baseline
was chosen to be above the littoral zone and parallel to the
shoreline., It was placed so that the harvested area would
include the littoral basalt outeropping, the "black rock"
which gives the place 1ts name.

A line was extended from the benchmark (#7780) beside
the lighthouse on a bearing of 113°Ha5.. where a stake was
driven. This marked point A, the beginning of the baseline,
A line was extended from point A, 180 meters on a bearing of

93 Mag. and was marked off in 20 meter sections. This was the
baseline with 10 points, A - K, excluding I.



Transects were established to datum from each of these
points and perpendicular to the baseline., Quadrats (% m2)
were established every 20 m from the baseline. Only data from
transects F, G, H, J, and K was ineluded in this report. The
elevation of each quadrat was determined with an inolinometer
and a stadia rod, using Hanlc's (1974) method,

Samples were collected on June ik, 21 and 22, 1978. All
of the maerophytic algae, including holdfast, within a % m?
quadrat were harvested and placed in a plastic bag. The bags
wers then frozen until the laboratory operations were under-

taken,

B) Laborato operations:

Algae from each quadrat were sorted to speclies and iden-
tified using the standard reference volume, Marine Algae of
the North Eastern Coast of North America, by Taylor (1957).

The wet weight of all specimens of each specles from
each quadrat was taken and recorded after forelgn material
was washed from the algae. Dry welghts were taken after the
algae was dried for 24 hours at 40 - 45 C then oven dried at
100°C to constant welght. Ash welghts were taken after the
dried algae was kept at 600°C in a muffle furnace (Thermolyne,
Type 10500) for 12 hours. This period of time allewed for
& constant weight to be reached. Subunits were made for sam-

ples too large to ash in one crucible,
The ocarbon ocontent is approximately # the organle value

acocording to Friedrich (1969) and Westlake (1963). The



organic value is equal to the differense between dry weight
and ashed weight.

RESULTS

A) Zonation patterns:

Fifty-two quadrats were marked out but only 25 of these
contained macrophytic algae (Figures 1 - 5), None of the
quadrats over five.metors above datum contained algae., This
was due to the lack of suitable substrate for attachment. On
the upper part of the beach, the rocks were small and muoch
movement ocourred due to wave action. On the lower littoral
beach the rocks were larger and there was a basalt outeropping
as shown in Figures 4 and 5,

The area between two and five meters above datum was
dominated by Asoophyllum nodosum (L.)Le.Jol. which was often
epiphytized by Polysiphonia lanosa (L.)Tandy and Pilayella
littoralie (L.)Kjellm. This range included most of the basalt
outoropping which was covered by Ascophyllum nodosum (Figure
b)), Quedrat eleven (220 m) on transect J and quadrat eleven
(220 m) on transect K, (Figures 4 and 5) were in tide pools
and therefore did not contain Ascophyllum nodosum. The pool
at 220 m on transect J had a sand-covered bottom and therefore

contained no algae.

Fuocus vesiculosus L. was generally found between two and

five meters above datunm,



the area from zero to two meters above datum was dom-

inated by Gigartina stellata Batt. Small quantities of other

species of algae were found in this area, inocluding Corallina

officinalis L., Polyides rotundus (Huds.)Grev., Cladophora
rupestris (L.)Kutz, Chaetomorpha linum (O.F.Mull.)Kutz, and
Cystoclonium purpureum (Huds,)Batt., Tidal pools of the

Ascophyllum Zone contained similar spscles composition as
the Gigartia zone.

B) Biomass:

The wet weight of macrophytic algae at Black Rock was
649.579 g/m2 (Table 1), The dry weight was 21.2% of the wet
weight or 137.982 g/mz. The carbon weight was 8.2% of the wet
weight, 38.7% of the dry weight, or 53.401 g/nz. The number
of quadrats without algae was large so there was much more than
53 g/m? on the lower (zero to five meters above datum) part
of the beach.

The biomass was made up mostly of Ascophyllum nodosum
(L.)Le.Jol, which was 88.78% of the carbon weight. Gigartina
stellata Batt, made up 5.52% of the carben weight and Fucus
vesiculosus L. made up 4.37%. The remaining eight specles
comprised less than 2% of the carbon weight.



DISCUSSION

Two Zones of littoral macrophytiec algae were evident
from the transect data; the Ascophyllum Zone and the Gigartina
gone. These Zones were clearly delineated on the north side
of the basalt outoropping where suitable snbstfate for algal
attachment was awvailable. The greatest diversity of algae
was found from zero to two meters above datum and in tide
pools.

The carbon weight of macrophytic algae was 53,401 g/hz.
A study, conducted on another area of the beach at Black Rook,
by Paul M, Macdonald (1978) found the carbon weight to be
70,288 g/m? in October 1977. His transect was located over
mors suitable substrate than mine, so he had less quadrats
with no algae, thus a larger carbon weight.

Heodonald®’s data showed that the dry weight was 28,7%
of the wet weight. My data showed 21,28, This ocan be partly
explained by the different months in whioch we sampled.
Maocdonald sampled in October when the presence of large num-
bers of newly formed, succulent, receptacles of Ascophyllum
were less common than in June, the month of my sampling.,

The remainder of Macdonald‘'s results were very similar

to mine.



REFERENCES CITED
Freidrich, H. 1969. Marine Biology. U. of ¥, Press, Seattle.

Hanie, L. 197%. A Guide to the Common Seaweeds of E;inee
Bdward 1is e PeE.1l, e Seience Club,

otvtatown,

Taylor, W.R. 1957. Marine Algae of the Northeast Coast of

North America. U. of M. Press, Ann Arbeur,

Westlake, D.P. 1963. Comgarisons of Plant Productivity. Blol,
Rev., 38: 385-425



PRI MBOTAY DHR HINEIG¥ pogdTac Loa

N s

SCATHNOEET  MOEsad
THOTAW UOSHAD THOIAY

8y ,u88 S¥L 048

8R4 Q#E.6¢
TE«® LEIELOC
T8.0 TEC.
£r.0 1¢8 .0
& 1o SER .U
LI45 oy
0.0 38,4
9.0 005,0
8§.0 O81,8
16,6 i80.0
0.0 2G6.0

208, 42J

“m\al0d, e

<MY i

8.0
£ré.o
18,8
$#0.0
0I0.0C

81,888

108,002

TABLE 1

vl

oT .8exe

Sp\3880. 581

slosgy¥o ,¢Id . Jaw ladod wnq & el
A BdesBasty 3nols Bedsslos asnll Ll 1ol IMmiew scdwas -
2l FdaleW

THY
TROIHW

Q8,058

wm h 3 &m.m.m
£80.Jo¢
44_._.-.“ wd nu. &

81g.5¢

SORLE
310,72
SEI.LL
089, ¢
S€8.¢
‘RE L0

080,06

SET 0 4G

Sa\30%R .04

o3 Ba %

R i0849e

auwmbﬂn wsiigdgoass
araliete snidvaniy
BHBCLSLREY aULaN
seonmel siiodolseciod

slintoddt alleseanlld

silenlollie saillsy
SO THTIYY wmurmeloc iyl
Bilvdeequrr svoNgohell
Euxll adqromodesit
arbord os asbigiod

EyecodolY nolnmardd faas

SRS 0

8

m 2Nd SJATOY

]




Table 1s The total wet, dry, organic and ocarbon weights and percentage
ocarbon weight for all algae collected along transeocts F, G, H,
J, and K., Weight i8 given in grams,

SPECIES WET DRY OBGANIC CABBCN PERCEXNTAGE
WEIGHT WEIGHT WEIGHT WEIGHT CARBON WEIGHT

Ascophyllum nodosum 7270,890 1576.568 1232,685 616,342 88,78
Glgartina stellata 498,196 106.240 76.699 38.349 5.52
Fucus vesloculosus L467.083 79.197 60,622 30,311 k.37
Polysiphonia lanosa 131.877 17.994 12,074 6.037 0.87
Pilayella littoralis 32,918 2,955 1,781 0.891 0,13
Fucus sp. 8.503 2,244 1,868 0.934 0.13
Corallina officinalis 17.016 6.375 1.526 0.763 0.11
Cystoclonium purpureum 11,152 0.896 0,481 0.241 0.03
Cladophora rupestris 3.480 0.776 0.413 0.206 0.03
Chaetomorpha linum 3.232 0.453 0.211 0,106 0.02
Polyldes rotundus 0.159 0.046 0.043 0,021 0.01
Antithamnion flococosum 0,020 0,017 0.010 0.005 0.01
TOTALS 84hh, 532 1793.761 1388.418 694,209

TOTALS PER m? 649.579g/m2 137.982g/m? 106,801  53.401g/m?



Pigures 1 - 53 Zonation at transects P, G, H, J, and K.
The xz-axis represents height above chart datum,
The y-axis represents the horizontal distance down
the transeot. Speclies abbreviations are in order

of decreasing biomass, reading downward.,

An  Ascophyllum nodosum (L.)Le.Jol.
Gs Gigartina stellata Batt.

Pv Fuocus vesiculeosus L.

Pl Polysiphonia lanosa (L.)Tandy
Pli Pilayella littoralis (L)Kjellm.

F Puocus 8p.

Co Corallina officinalis L.

Cp Cystoclonium purpureum (Huds,)Batt.

Cr Cladophora rupestris (L.)Kutz,

Cl Chaetomorpha linum (0.F.Mull, )Kutz,

Pr Polyldes rotundus (Huds.)Grev.

AT Antithamnion floccosum (0.F.Mull, )Kleen
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Figure 3: Transect H
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SALTMARSH INSECT SURVEY OF 1976
O. Krepinsky

INTRODUCTION

This year the inseet survey has concentrated upon gath-
ering data on the populations of leafhoppers and planthoppers
(Cicadellidae and Delphacidae) of Wolfville Marsh, although
occasional random samples were taken of other fauna at the
Wolfville and Kingsport sites to supplement the general col-
lection. A preliminary analysis of Otitid fly populations was

done as well.

STUDY ZONES AND METHODS

The site referred to as "Wolfville Marsh", a relatively
small, rather elevated segment of the band of marshland occur-
ring along the Wolfville dykes by the (mouth of the) Cornwallis
River, was chosen primarily for 1ts ease of access, Its total
area is under 0.5 km and it 1s significally inundated only by
tides exoceeding 7.3 m above M.S.L. Five zZones were established
in the summer of 1977 representing the most prominant vegeta-
tion patterns: the system was adhered to throughout this season.

The Zonation is as follows: |

Wi Zone: Areas immediately adjacent to the river basin.

The sparse cover of Salt Marsh Cordgrass (Spartina alterniflora




Lois.) evident at the beginning of the summer season develops
into a dense growth reaching up to 1.5 m in height by the beg-
inning of August. This zone is subject to the longest periods
of inundation.
W2 Zones Somewhat elevated from zone Wi; an area of 8.
alterniflora, which never reaches the profusion found at Wi,
W3 Zone: 8. alterniflora patches on the maln plateau of

the marsh.

W4 Zone: Areas of Salt Meadow Cordgrass (Spartina patens

(Ait.)Muhl.). Closely conforms to the deseription by Denno
(1977).

W5 Zones A cluster of 1slands of elevated ground whose
peaks are above the highest tide mark. This 1s the most heter-
ogenous zone, wWith the vegetation including some typioally dry-
land specles such as one very young oak (Quercus sp.). The sam-
pling was done mostly along the highest water mark where the
vegetation included Salicornia europaea L., Solidago canadensis

L., Solidago sempervirens L., Limonium nashii Small, Suaeda

maritima (L.)Dumort, Plantego Jjuncoides Lam., Anaphalis sp.,
Spartina foliosa Trin., Dancus carota L., Sonchus sp., and, very
prominently, an Agropyron sp.

During a sample period, each of the zones were sweep-

gsampled five times daily at approximately three-hour intervals
(Starting at 8 a.m.). Sample periods were about 1.5 weeks

apart, corresponding to the occurrence of days when the point

of highest tide was reached between 10 a.m. and b pem,

11
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A note on terminology: the sampling season spans from
June 1978 to (probably) November 1978; 1 sampling period = 2
sample days; 1 sample day = 5 sample runs = 25 samples.

The sweep net 1s one of the cheapest, easiest and most
widely used means of mass collection, though one of the more
controversial (Cothran, Summers and Pranti, 1975 3 Delong, 1932;
Romney, 1945; Menhinick, 1963). The main difficulties appear
to 1lie in maintaining uniformity of method and eliminating the
effects of environmental variation in catch assessment. Wind
and temperature have been shown to be the two most important
variables affecting leafhopper sweep sampling (Cherry, Word and
Ruesink, 1977:; Romney, 1945), although, besides other environ-
mental conditions, even sex, species, and kind of food plant
may be of importance (Cherry et al,1977; Stern, 1973). The
rlanned sampling program attempted to utllize this variability
of the sweep technique in the study of leafhopper activity, by
comparing sweep ocatches with the absolute populations known to
occur at a given site during the relevant sample period. The
environmental variables monitored were time 6f day, vegetation,
tempsrature, light intensity, and wind veloclty: light was
measured in footcandles by a General Electric Type 213 pocket
light meter and also in relative terms by the bullt-in meter
of a Minolta SRT202 camera, and the wind by the displacement
of a vertically suspended windvane along a protractor scale,
(The soale shall later be calibrated and the readings converted
to km/h). A stendard 38cm - diameter sweepnet was used for the
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sweeps, wWith ten swings taken at each site during each sample
run. A swing encompassed an arc of approximately 135° which
was carried through on a "one-two" count; the swing was done
against the wind when the latter was appreciably strong. Only
the upper one-fourth to one-third of the vegetation helght was
swept: this bypassed less active individuals, reduced the a-
mount of trash collected, and also insured a more uniform tech-
nigque throughout (the thatchy nature of S. patens frustrates
deeper sweeping). At times rather wet vegetation had to be
sampled (in the mornings after inundation) which posed some
nuisance and degraded the quality of the specimens; no samples
were run in strong rain. An occasional sample was missed due
to tide or weather: sometimes it was taken a day or two later.
The specimens were shaken from the net into glass Jars (some-

times residue had to be picked out with an aspirator) which
were stored in a freezer chest at about -17°C to be sortedand
processed later after being crudely sorted and transferred into
small vials. Certain thrips (Thysanoptera), mierohymenoptera,
spiders, mites and others managed to revive after up to three
days in the freezer: thus samples were best sorted after up to
four days or later,

Specimens are being dry-mounted where possible and used to
expand the collectlon.

The decision against more intensive sampling was malnly
influenced by the small areas sampled froms it avoided any pos-

8ibility of oversampling at any time and reduced trampling of
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the vegetation., In W1 zone, a few "paths" were used more than
once at least in part, but the substrate was noted to deterior-
ate rapldly and a normal vegetation pattern never restored it-
selfs it appeared better to penetrate the zone at new places
each time,

Initially the sampling method called for the use of a
vacuum sampler to establish a close estimate of the absolute
vopulationss a suction trap appears to be the only relatively
convenient and uniform apparatus for doing so, especlally where
quite active insects are concerned (Fuchs and Harding, 1976;
Stern, 1973; Dietrick, Schlinger and Van der Bosch, 1959).
Unfortunately the D-Vac machine cbtalned broke down and repairs
wers not finished in time to allow for 1ts use., Also, the
initial sampling delay caused a lack of early data (the first
sample runs were on June 2); hopefully at least a partial com-
pensation shall come in continuing the sampling well into the
fall, It is perhaps unfortunate that only relative population
data will be gathereds these should however, be well sufficient

to point out important population trends.

RESULTS AND DISCUSSION

To the writing of thls report, almost 300 samples have been
taken and transferred in vials into cold storage. Over 60% have

had all the Homoptera extracted, sorted and counted (all nymphs

are also considered in this study). The specles categories
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are still tentative only: since no experienced taxonomist is
-at hand, no species have been identified yet. Representative
samples will be submitted to Ottawa. An estimate of the

species distributlion can be made.

Delphacidae 5 species (including brachypterous forms)
Cicadellidae 8 specles
Cercopldae 2 specles
Membracidae 1 species
Cixildae 1 specles

The most commonly occurring are Delphacidae, 2 specles,
and Cicadellidae, 3 specles.

These shall be subject to multivariate analysis, possibly
towards a partial fulfillment of the requirements for the de-
gree of BSc. Honours.

Of the Delphacids, one specles appears to be restricted
to the lower horizons of the S. patens, and the samples are
probably very biased. The numbers of brachypterous forms are
likewise expected to show bias since these individuals were
observed to occur most plentifully in an area which was not
sampled as a separate zone; a small pale patch of high-lylng
S. patens.

Most of the rare Cicadellidae were captured in zone W5
and are not characteristic of marsh fauna: thelr numbers are
too low for analysis. An attempt will will be made at grouplng

the instars of the nymphs of the common specles: speclal care

was pald to the tiny early instars to ensure no significant
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underestimation of the population sampled.

Very few Cercopid nymphs were taken, supporting the ob-
servation that they occur at quite low levels of vegetation.,
The adults, though not common, may be oconsidered for analyseis.
The Cixiidae and Membracidae will be omitteds the former are
widespread but infrequent, the latter are found mainly on
Solidego sp. and the samples gilve no accurate indication of
the populations present.

The diversity of Homoptera in zone W5 is8 doubtless en-
hanced by the verlety in plant species. Denno (1977) found

more homopteran species in 8. patens than in S. alterniflora,

end this study will likely show the same; also, throughout
ths early summer, zZone W4 often showed the highest numerical
counts,

Marples (1966) indicated the importance of spilder pred-
ation, and (in agreement with Denno's work), zone W4 was ob-
served to maintain the highest population of lycosid spiders,
some of which were seen taking homopteran preys they probably
lower potential leafhopper numbers considerably.

Apart from the Homoptera, insects appearing sultable for
population analysis include flies of the famalies Ephydridae,
Chloropidae, Dolichopodidae, Otitidae, Sciomyzidae, and pos=-
sibly Tipulidae. Although tabanids were very common this
season (both Chrysops sp. and Tabanus sp.), their fast flight
caused low numbers to be captured. Fly populations may be

examined depending on time and resources.
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A brief but revealing preliminary analysis has been car-
ried out on the two specles of rather prominant flies, in the
family Otitidae, present abundantly throughout the marshs:
the results are presented in the three graphs attached. De-
tailed analysis has not yet yet been attempted, but the re-
sults included here already show undenlable trends which tempt
to further work.

Taking advantantage of the large number of samples,
averaging was used extensively to reduce weather bias and
eliminate the effect of any missed samples.

Seasonally, the populations of both species (labelled
Otid and Otil) peaked around June 20: this colncides closely
with the spring tides., Until some information 18 obtained
on the habits and life cycles of these flies, no explanations
shall be offered for the trends observed, though a few cal-
culated guesses cannot be resisted. Some species of Otitids
are stem borers: if these species are included, the observed
peak of adult numbers would allow oviposlition at a time when
the vegetation is undergoing a period of rapid growth and
proliferation. If however, these species are detrivores, at
higher levels of the marsh, the adult stage could be the most
gsensible way of surviving the floodings. The first theory
appears more reasonable by intultion: 1t is also supported
by Cameron‘s (1972) find that herbivore populations in

Spartina foliosa peak during spring months.

Most otitlids were taken in zone W5, in the mornings and



evenings, and both specles appear alike in adult habits and
distributions., The importance of larval habitat to adult dis-
tribution, such as was noted by Simpson (1976) in Ephydridae,
may also pertain to Otitids. A large catch, apparently, 18 not
necessarily correlated with activity: the most active perlod
may occur at the helght of day with the populations widely dis-

persed.

CONCLUSIONS

Sufficient data on the relative populations of at least
five species of Homoptera has been gathered to allow for mul-
tivariate analysis: the variables of time, vegetation (type
and bicmass), tidal cover, light intensity, wind intensity, and
temperature will be considered. Additionally, populations of
certain fly species may be assessed by the Shannon-Weaver In-
dex (Cameron, 1972). As a by-product of the sampling technique
abundant material has been accumulated for the expansion of
the general collection. A surprising number of Microhymenop-
tera has been taken: these will be sent to the Blosystematlcs
Research Institute in Ottawa for identification, along with

specirens of other taxonomlc groups.

18
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Figure 1;

Plot of total average population per site throughout
the sampling season. Given values are averages of
catch over the 2-day sampling periods,
® - Otids
O = Otils
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Figure 2: Seasonal population totals in each of the five
zones.
® - Otids
O - Otils
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Flgure 3: Population distribution over the daytime periods
seasonal totals of average catch per sample. (Time
glven over 24 hour clock).
® - Otids
O - 0Otils
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APPENDIX I
PARTIAL FAMILIES LIST OF SALTMARSH COLLECTION HOLDONGS

Only insects identified to date to family or beyond are
included. The list arrangement follows Borror & DeLong (1964)

+ - regular visitors
% - commonest and/or most diverse families
! - accidental vagrants, or very rara

Subclass PTERYGOTA
Order: Ephemeroptera
Superfamily: Leptophlebioidea Familys Leptophlebiidae
Odonata
Suborder: Anisoptera
Aeshnoldea  Aeshnidae +
Gomphldae 1§
Libelluloidea Libellulidae +
Zygoptera Coenagrionidae
Orthoptera
Caelifera

Acridoidea Acrididae

Ensifera Tettlgoniidae
Gryllidae

Hemiptera

Hydrocorlizae Corixidae *

Amphibicorizae Gerridae !¢
Saldidae *

24



Hemiptera con't.

Geocorizae Miridae #
Reduviidae
Lygaeldae !
Pentataomidae
Homoptera
Auchenorrhyncha
Cicadoldea  Membracidae
Cercopldae
Cicadellidae #
Fulgoroidea Delphacidae
Cixildae
Sternorrhyncha
Psylloldea Psyllidae
Aphidoidea Aphididae
Coleoptera
Adephaga Cicindelidae
Carabldae #
Haliplidae 1
Dytiscidse !
Polyphagsa
Hydrophiloidea Hydrophilidae #
Staphylinoides Staphylinidae

Pselaphidae

Soarabaeoidea Scarabaeldae 1|

25
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Polyphaga con't.,
Dryopolidea Heteroceridae
Elateroldea  Elateridae
Cantharoidea Cantharldae +
Chrysomeloidea Chrysomelidae
Curculionoidea  Curculionidae
Trichoptera
Hydropsychidae 1
Lepidoptera
Frenatae
Pyralidoldea Pyralidae #*
Geometroidea Geometridae
Papilionoldea Papilionidae +
Satyridae
Diptera
Nematocera
Tipuloldea Tipulidae *
Culicoidea Culicidae *
Ceratopogonidae #
Chironomidae #
Simuliidae
Biblonoidea  Bibionidae !
Mycetophiloidea Sclaridae
Scatopsidae



Diptera con't.
Brachycera
Tabanoldea Stratiomyidae
Tebanidae #
Empidoidea Empidideae
Dolichopodidae *
Cyslorrhapha
Lonchopteroidea Lonchopteridae
Syrphoidea Pipunculidae
Syrphidee
Nothyboidea  Psilidae
Tephritolidea Otitidae #*
Tephritidae |
Sclomyzoidea Sciomyzidae #
Milichioldea Svhaeroceridae
Drosophiloidea Ephydridae #
Chloropoldea Chloropidae %
Muscoidea  Anthomyiidae
Muscidae
Oestroidea  Tachinldse
Hymenoptera
Symphy ta
Tenthredinoidea  Tenthredinidae 1!
Apocrita
Ichneumonoidea  Braconldae

Ichneumonidae #

27



Apocrita con't,
Chalcldoldea Eulophidae
Encyrtidae
Eurytomidae
Scolioidea  Formicidae *#

Apoldea Apidae

28
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INTERTIDAL MACROBENTHOS OF SIX PERMANENT TRANSECTS IN THE
WESTERN MINAS BASIN:
I. DOMINANT POLYCHAETA AND MOLLUSCA
E.P, McCurdy

INTRODUCTION

The purpose of this study was to identify and to monitor
the ochanges in intertidal invertebrate populations in the Minas
Basin during the period May to August, 1978, HMajor taxa col-
lected included polychaetes, pelecypods, and the amphipod
Corophium volutator. The growth rate of the latter was also
investigated, These organisms are a major food source for the
hundreds of thousands of shorebirds using the Minas Basin as
& stop-over during fall migration.

This study is basically a continuation of one initiated
last summer. Data of this sort, especially over several sea-
gons, is essential in determining longterm faunal variations
that may be brought about by sudden environmental changes.

Transects sampled this year were those set up last year;
the slx sites were at Avonport, Evangeline Beach, Starrs Point,
Kingsport, Blomidon Park, and Scot's Bay. A brief description

of each transect follows,

Scot's Bay - This transect begins in the sandy area below the
large pebbles of the high intertidel area and is 900 m long,

with 7 stations 150 m apart. The substrate of fine sand 1is



gimilar for all stations.

Blomidon - This transect is 600 m, composed of 7 stations 100
m apart, running from the sandy upper beach through a muddy
area, to the lower intertidal zone. The remainder of sub-
strate 1s composed of silt and sandstone-shale fragments,
which compose a layer 10-15 cm thick over the bedrock.,

Kingsport - This transect is 500 m, with stations 100 m apart,
The substrate types here, such as sand, silt-clay, sllty
gsand and muddy rocks are represented by the six stations,

which run from the wharf to the low intertidal area.,

Starrs Point - This transect is composed of 9 stations, 150 m
apart, and is 1200 m in length. The substrate for all sta-

tions 18 similar, and is made up of silt over a clay layer.

Evangeline - This is the longest transect, 1650 m, Its 12
gstations, 150 m apart, extend from the sandy upper beach,
through various mixtures of silt and clay, to the sandy

area of the lower intertidal zone.

Avonport - This transect is 900 m, with statlions 150 m apart.
Stations 1 and 7 are located in sandy substrate, while 2
through 6 are situated in substrate of silt and cley.

30



MATERIALS AND METHODS

Triplicate samples were taken at each station once a
month, May through August, 1978, using two different sized
samplers, and sieved in the field, using two different slzed
mesh., One sample, 15cm X 15¢m X 20cm, was sieved through a
#20 sieve (Tyler CSA) while two samples, 10em X 10cm X 10cm
were sleved through a #40 sieve (Tyler CSA). Sieve contents
were bottled in a 5% formalin solution. The organisms were
later sorted in the laboratory and stored in 70% ethanol.
These invertebrates, mainly polychaetes, pelecypods, and gas-

tropods, were identified to specles and enumerated.

BRESULTS

All species collected and their densities per meter
squared for May, June and July along each of the transects
are 1listed in Tables 1 to 6 inclusive,

Polychastes comprise an important group of intertidal
organisms in the Minas Basin, The more numerous specles in-

cluded Hetercmastus filiformis, Chaetozone setosa, Eteone

longa, Nephtys caeca, and Spiophanes bombyx. Macoma balthica
was the most common Pelecypod, although this group was less
important than Polychaetea or Corophium volutator. A brief

discussion of the above species follows.
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Heteromastus filiformis

This species appears to be the most widely distributed
polychaete in the Minas Basin, occurring wherever the substrate
is muddy. Highest numbers of Heteromastus were found at Starrs
Point and Evangeline, while none were collected at Scot's Bay,
no doubt because of lack of sultable substrate.

Numbers of Heteromastus remained generally constant

throughout May, June and July, except for & slight increase in
June and July at Kingsport. Last year in the same area this
species exhibited an overall increase during the summer (Fuller
and Trevors, 1977) and Watling (1975) reported a general sum-

mer increase in numbers of Heteromastus with random fluctua-

tions. H. filiformis 1s an opportunistic species in that 1t

rapidly expands its numbers to fill a gap left by the decline
in numbers of other species (Buchanon and Warwick, 1975) caus-
ing random fluctuations noted by several researchers (Watling,
1975; Gratto, 1977: McCurdy, 1977).

It would appear that there exists an inverse relationship
between H. filiformis and the amphipod Corophium volutator,
with high numbers of one reflecting low numbers of the other

at the same station, as suggested by Gratto (1977).

Chaetozone setosa

Iittle 18 known of this species in the Minas Basin. High
numbers occur in very muddy substrates, notably along Starrs

Point and rather high intertidally at Evangeline, Kingsport,
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and Avonport. Several samples with over 500 specimens (i.e,
50,000 per mz) have been collected in these areas and samples

with 150 to 200 Chaetozone are common., A small polychaete

usually only retained in the #40 sieve, Chaetozone setosa was

incorrectly identified as Tharyx sp. in Fuller and Trevors (1977).
Large populations appear to occur in conjunction with high num-

bers of Heteromastus filiformis and, to a lesser degree, Streb-

lospio benedicti. No trend in seasonal distribution could be
determined,

Eteone longa
Eteone lenga 1s the most abundant errant polychaete in the

Minas Basin. It is found in various types of substrate at vari-
ous heights intertidally all over the Basin but occurs most
frequently in muddy sand low intertidally. This concurs with
Pettibone (1963) who reported that E. longa is found at low
water in mud flats, muddy sand, sand and gravel, but may occur
rather high intertidally.

Along all transects numbers of E. longa greatly increased
in July. This is likely due to larval settlement and subse-
quent growth from May spawning (Pettibone, 1963). This species
was more abundant this year than last along the same transects

(Fuller and Trevors, 1977).
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Nephtys caeca

Nephtys caeca occurred most abundantly at Scot's Bay in
fine sand, but specimens were collected in a wide variety of
substrates throughout the Basin. S8topford (1951) reported N.
caesca to inhabit clean coarse sand near the low tide level in
England.

During the summer numbers of K. caeca inocreased along all
transects while numbers of young Nephtyidae (5 to 7 mm) de-
oreased greatly from May to JUly. These young Nephtyidae
generally occur in mud or sandy mud and their summer decline
in numbers is likely a reflection of an inorease in size and

their moving to a more sultable sandy hablitat, perhaps subtidally.

Spiophanes bombyx
This specles appears to be limited in distribution by sub-

strate, Splophanes is a tube building spionid, and occurs in
‘highest numbers in sandy sediments, often along with Clymenella
spp. It occurs at Scot's Bay and the lower Kingsport, Evange-
line, and Blomidon stations, but is absent from muddy statlions.
This specles declined in numbers in July at Evangeline,
Scot's Bay, and Kingsport and in June at Blomidon. Last year
at the same sites, random fluctuations in numbers were exhibited
(Puller and Trevors, 1977). This may be due to extremely patchy
distribution.
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Macoma balthica
Macoma balthica was found throughout the Basin, but the

highest numbers occurred at Blomidon in a muddy area around
station 2. Here, densities of this bivalve increased through-
out the summer, while numbers fluctuated at the same spot last
year (Fuller and Trevors, 1977). The occurrence of Macoma high
intertidally concurs with the findings of Anderson (1972) who
reported this specles in England in greatest numbers near high

tide level,
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Table 1
Density of Invertebrates (#/nz) at Soot's Bay
from May to July, 1978

SPECIES DENSITY

MAY JUNE JULY
Nephtys caeca 90 139 97
Splophanes bombyx 275 191 uh
Orbina ornata 10 - -
Pygospio elegans - 7 97
Paraonis fulgens 13 71 141
Eteone longa - - 26
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Table 2

Density of invertebrates (#/mz) at Blomidon

from May to July, 1978

SPECIES DENSITY
MAY JUNE JULY
Heteromastus filiformis 50 181 50
Bt .eone‘Ia%ga 107 175 680
Eteone heteropoda 3 - 3
Pygosplo elegans 20 2870 1420
Nereis virens 67 Lo 50
ora ligni - - 27
e g8 caeca 20 20 42
young Naﬁhtzs 0 7 5
Glycera dibranchiata 7 - 3
Paraonis fulgens 17 Ly 3
Exogone hebes 3 10 ?
Spilophanes bombyx 330 Ll 104
co eoo epldes viridis - - 7
Secoloplos ermiger 3 - 7
Syliis cernuta - - 3
Lumbrineris fragilis - - 3
Ciyminella torqua 7 - 17
Streblospio benedicti 3 - -
Spio getosa 3 - =
Capitellia capitata 3 - =
Poloscgiex benedini ; 20 24
Corophium volutator - 3
Hacoma balthica 220 326 343
Hiya arenaria 13 7 10
Nasarrius obsoletus - 3 -
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Table 3

Density of invertebrates (#/mz) at Kingsport

from May to July, 1978

SPECIES DENSITY
MAY JUNE JULY
Heteromastus filiformis 620 22 984
Chaetozone setosa 672 1460 ko8
eone longa 11 200 710
Eteone heteropoda - 8 -
Nephtys caeca 16 78 82
young Nephtyldae 125 98 31
Nereis virens 16 60
re1ToT.olTenedioti 21{23 gtg gvo
o8plo elegans 2
gi era dibranchiata 16 4o 2
§§§§§ora 1%21 p 2 58 2L
nes mp[; 7 750 275
Soclopios a - 8 12
Clymenella enella torquata uata 130 122 L7
lzgenella zonalis - 1 -
Exogone hebes 63 165 20
Phyllecdoce mucosa 70 55 48
aonis fulgens [ - 8
Nematodes - 7 28
Macoma balthica L 2 -
Eia arenaria L - L
Genme gemma 12 - -
Hotoplana sp. - L -
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Table 4
Density of invertebrates (#/m°) at Starrs Point
from May to July, 1978

SPECIES DENSITY
MAY JUNE JULY
eteromastus filiformis 3532 3161 3540
etozene setesa 1205 771 2735
Streblospio benedioti 1111 727 881
g:eone _o_%g_ia 1?? 112;1 22151.
beone heteropoda 9
%ceone actea - 8 10
Booloplos armiger 16 24 5
T 8 k7 Zg 24
) 125 8
n 10 2
8 2l 5
= - 8
- T 5
_ lg hg 21
? ya ar 1 -3 3 3
emma gLemma - i
Cerebratulus lacteus 3 5 5




Table 5

Density of invertebrates (#/mz) at Evangeline

from May to July, 1978

SPECIES DENSITY
HMAY JUNE JULY
Heteromastus filiformis 1625 1316 2375
Chaetozone setosa 2724 278 3008
Strebiosplo benedicti 396 570 k4o
osplo elegans 2 598 16
Kephtys caeca 16 30 2
young Nephtyidae 531 122 33
Scoloplos fragilis 228 360 70
Scolopios ar%f er - 6 -
g - IR
teone hetero a
Eteone lactea - 2 6
Nereis virens , - - 14
Glyoera dibranchiata 39 31 25
] io hanes bombyx 828 1012 631
E%ogone hebes 6 50 %
Clymenelle torguata 76 106 61
Hematodes 2 - -
Cerebratulus lacteus 6 6 6
Nasarrius obsoletus 18 20 51
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Table 6
Densities of invertebrates (#/m%) at Avonport
from Mey to July, 1978

SPECIES DENSITY
MAY JUNE JULY
Heteromastus filiformis 1331 1143 1291
Chaefozone setosa 17 723 538
Streblosplo benedicti g 228 92
Ne 8 caeca 0 30 3
young Nephtyldae 280 90 188
Hereis virens 73 113 632
gone Ion a 9
teone heteropoda 7 . 7
oo Tooles e : : :
Glycera dil chiata - - ”
coloplos armiger - 3 -
coloplos fragilis 30 20 3
gigggg;%lel ans ) -3 598 282
enellia %or uata - 3
Hacoma balthica 17 2k 10
2 arenaria 3 20 3
agarrius obsoletus 20 24 -
Cerebratulus lacteus - - 7




Filgure 13 Map of the southern bight of the Minas Basin showing
the sites of the six permanent transects,

- Scot's Bay

Blomidon

Kingsport

Starrs Point

Evangeline Beach

1
2
3
i
5
6

Avonport



Caps Split

Minas Basin ' \3

Pereau

S,
Starrs Pt,

Wilars :
[~ Wolfville

A‘/ﬂ




INTERTIDAL MACROBENTHOS OF SIX PERMANANT TRANSECTS
IN THE WESTERN MINAS BASIN

IV. COROPHIUM VOLUTATOR (PALLAS)
~ G.W. Gratto

INTRODUCTION

Corophium volutator is one of the most common intertidal

amphipods in Europe where it has been reported to inhabit es-
tuarine mudflats, saltmarsh pools and brackish ditches (Crawford,
1937). Here in North America 1t has been recorded only from
the Bay of Fundy and the coast of Malne (Shoemaker, 1947). Bous-
field and Leim (1959) and Yeo (1978) call the specles a domin-
ant inhabltant of fine sandy sllt in the Minas Basin and Cobe-
quid Bay portion of the basin, respectively. My own work on
the species began in the summer of 1976 (Gratto, 1977) on Avon-
prort Beach. I have s8ince been involved in the collection of
data on the density and size-frequency of Corophium on six
transeots for elghteen months (May 1977 to October 1978)., This
data will be presented as a Master of Sclence thesis in 1979,
Data collected last summer (in Fuller and Trevors, 1977) and
the data in this report will be included, possibly in a dif-
ferent form.

Other than my own work here in the Minas Basin, work on

Corophium has also been done in Cobequid Bay (Craig, 1977: Yeo,

1978). The most thorough papers by far on the life cycle of
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the species have been done in England. The best paper was Wat-
kin (1941) in addition to more limited papers by Hart (1930)
and MeLusky (1968).

MATERIALS AND METHODS

The methods (sample sizes, sleve sizes and techniques
used) were the same as those used by McCurdy (see preceeding
seotion of this report) as the Corophium were picked from the
same samples used there for polychaetes and molluscs,

Onee the Corophium had been separated out they were placed
in vials containing 704 ethanol. They were then placed into
8ize classes. The size classes were "large"” ( Smm), "medium”

(3 to 8mm) and "small" ( 3mm).

RESULTS

Corophium was present at five of the six transects sam-
pled. The species was not found at Scots Bay on any of the
three sampling periods this summer, Of the five remaining
transects, the density (Table 1) followed the same pattern of
a sharp increase from May to June with a lowering of the rate
of increase to July on four transects., These were Blomidon,
Kingsport, Starrs Point and Evangeline, At the fifth, Avonport,
the denslty rose to a peak in June, dropping back moderately

in August.
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Table 2 gives the percentage of the three size classes for
each beach. Note the similarity of values for May; over ninety-
seven percent of the population was composed of the medium and
large slze classes on all the beaches., In June tﬁe percentage
of small individuals rose but only at Avonport was it above the
percentage of the medium size. The percentage of the medium-
8ized Corophium again becomes the dominant size-class in July

as the large size-class decreases in percentage.
DISCUSSION

The pattern of changing percentages may be used to demon-
strate the widely recognized two yearly generations of Corophium
(Watkin, 1941; Gratto, 1977: Yeo, 1978). The first generation
is that which is hatched in late May and early June, Thils gen-
eratlon causes the increase in the size of the small size-class
in June and, as the young rapidly mature, causes the increasing
percentage of medium size Corophium in July. This generation
is able to reproduce usually in August. The resulting bdbrood
becomes the overwintering (second) generation which develops
slowly throughout the winter.to produce a new brood the fol-
lowing spring (May, early June). This lack of winter repro-
duction creates the very large percentage of the medium size
Corophlum as well as the large slzed individuals evident in
May.

Thls year the llfe cycle of Corophlum volutator appears
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to be two weeks ahead of that found last year. This conclusion
18 drawn from the percentage data. The percentage of the small
8ilze-class is down considerably over last June. This seems to
indicate that the peak of small sized Corophium had already
passed as of June sampling whereas last year the samples were
taken when the new brood was in the small size-class. This
year the new brood was collected at a time when a large number
of the small sized Corophium had crossed over the dividing line
into the lower end of the medium size-class range. This re-
gulted in the decreased percentage of small individuals over
last year,

Avonport has the largest population of Corophium of all
the transects (densities of up to 73,000/m2 were found this
summer), and thus should lend itself better to an examination
of the longterm dynamics of a population of Chrophium, After
examining the data collected over the past three summers, I
find that there are three separate patterns of population
growth., 1In 1976 (Gratto, 1977), the population peaked in July,
after the first major brood of the summer had appeared. This
is the pattern which has been observed in the Cobequid Bay
portion of the Minas Basin (Yeo, 1978). He found that despite
e subsequent major brood release, high mortality rates reduced
the population after late July and early August, In 1977
(Fuller and Trevors, 1977; corrected data in Table 3 of this
report), the population did not peak until September, after

the release of the second major brood which was larger than



the first, This past summer, 1978, the pepulation at Avonport
peaked in late June. As the remaining four transects were
still rising at this time, it 1s quite possible that this was
a false peak. Samples collected in August and September must
be examined to verify this,

This wide range of variability makes it necessary to have
a number of years®’ data before making accurate predictions

about the future population changes of such an ecologically

important species as Corophium volutator.

L8
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Table 1
Densities of slze classes of Corophium volutator
for the three months studied

Trangect Size Classes
Small Medium Large Total
< 3mm 3mm- 8mm > 8mm
May
Blomidon 0.0 104,1 4] 104.1
Starrs Point 15,6 747.6 101 864.9
Evangeline 6.9 212.7 21 240,6
Avonport 3.6 1857.3 609 2h69,9
June
Blomidon 151,2 299.1 7 520,.8
Kingsport 35.1 k35,0 §77.9
Starrs Point 363.3 3220,8 18 3772.2
Evangeline 506.7 1514, .4 14 2169.4
Avonport 8648.7 4907,7 1694 15250.5
July
Blomidon 57.0 699.0 13 893.7
Kingsport 1254 690,0 819.3
Starrs Point 264,0 3814,2 2 4099.1
Evangeline 126,0 2400,0 2526,0
Avonport 2827.2 9217.2 I 12486.3



Table 2

Percentages of size classes of Corophium volutator

for the three months studied -

TRANSECT SIZE CLASSES
SMALL MEDIUM LARGE
May
Blomidon 0.0 100.0 0.0
Starrs Point 1,8 86.4 11.8
Evangeline 2.9 88.4 8.7
Avonport 0.1 75.2 24,7
June
Blomidon 29,0 57.4 13.5
Kingsport 7.3 91.0 1.6
Starrs Point 9.6 85.4 5.0
Evangeline 23.4 69.8 6.8
Avonport 56.7 32,2 11,1
July
Blomidon 6.4 78.2 15,4
Kingsport 15.2 84,2 0.5
Starrs Point 6. 93.0 0.5
Evangeline 5.0 95.0 0.0
Avonport 22.6 73.8 3.5



Table 3
Correction of Table 14 (p. 60)
from Fuller and Trevors (1977)

Dengities and size classes of Corophium volutator

for the three months studied

TRANSECT SIZE CLASSES
MEDIUM LARGE TOTAL
Hay
Scot's Bay 0.0 2,1 0.0 2.1
Blomidon 0.0 143,8 h,2 148.6
Kingsport 9.9 189.9 k,9 204,7
Starrs Point 3.3 407.8 k6,0 457.1
Evangeline 2.7 209.9 2,7 215,3
Avonport 5.6 1852.1 86,1 1943,8
June
Blomidon 124,2 80,6 21,7
Starrs Point 691.9 13.1 1822,6
Evangeline 10. 2.1 74.8
Avonport 1565.2 639.3 7248. 4
July
Blomidon 275.3 6.7 302.1
Kingsport 19,6 0.0 23.5
Starrs Point 919.1 10.4 968.7
Evangeline 151.7 2,1 160,2
Avonport 9571.9 612.8 12596. 4



THE INVERTEBRATE FAUNA OF THE INTERTIDAIL PLATS
FROM CAPE BLOMIDON TO HORTON BLUFF
G.W. Gratto

ABSTRACT

Over nine hundred 10 X 10cm samples were taken on the in-
tertidal flats from Cape Blomidon to Horton Bluff in the sou-
thern bight of the Minas Basin, Nova Scotia. Approximately
forty kilometers (twenty-five miles) of coastline was surveyed
in the eight week period from May 29 to July 25. Of the sev-
enty-8lx species of invertebrates encountered, thirty-six were
polychaetes and twenty-three crustaceans.

Three major types of flats are defined (sand, "firm* mud
and "soft" mud) on the basis of substrate zonation. The fau-
nal assoclation of each type is discussed.

When the data for all nine hundred plus samples was com-
bined and averaged a density of slightly over 10.000/m2 was
arrived at. However the density of the samples taken along
forty consecutive transects in a "soft"” mud area was about

1.7 times that figure.
INTRODUCTION

The objective of this study was to provide data on the

distribution of the benthic invertebrates on the intertidal



54

flats of the southern bight of the Minas Basin, Nova Seotia,

Previously, the most extensive study in this area was
that of Bousfield and Leim (1959). They reported one hundred
ninety-five species of invertebrates. These were collected
mainly from dredge samples and shore sampling at scattered
sites in the Minas Basin and Channel. The Polychaeta and
Hydrozoa in this area were examined in detail by Petersen and
Petersen (197% ). Craig (1977) reports that only forty-two
species of invertebrates were found on the intertidal flats
of the eastern end of the Minas Basin (Cobequid Bay).

No studies of this type, or magnitude, have been attem-
pted in this area. 1In fact, no intertidal study of this nature
was found after an extenslve search in the literature although
there have been similar subtidal studies in the United States
(Sanders, 1960; Mauer et al, 1978),

MATERIALS AND METHODS

To achleve the most opportune compromise between com-
pletely blanketing the area and remaining within the fourteen
week framework of the project, the distance of two hundred
meters was chosen as the distance most sulted for spacing the
samples, To minimize equipment to be hauled over the flats
the number of paces required by a given person to walk the
two hundred meters was used to calculate the spacing of the

samples, As the mud became thicker, the paces became smaller,
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resulting in a lessening of the two hundred meter intervals
and better coverage in areas of deep mud. Along Evangeline
Beach (transects 155 to 164) and on the end of Starrs Point
(transect 118), three hundred meter intervals were used due to
the width of the flat.

The samples were taken using a 10 X 10 X i0cm sampler
and sieved through a sieve with openings of 425 (Canadian
Standard Sieve size #40). Sleves with openings of this size
were used as previous research in other years indicated that
they retain even very small invertebrates such as Nematoda
and Copepoda., The sample size was required to ensure that
all the invertebrates collected could be sorted, ldentified
and counted in the time available., The sorting and collecting
procedures are described by McCurdy in section C of this re-
port. Identification of the speclmens was done by MeCurdy
and myself using the best keys avallable to us (Pettibone,
1952; Gosner, 1971; Bousfield, 1973; Brinkhurst et al, 1976;
Linkletter, 1977). Questionable identifications and unknowns
are being sent to appropriate specialists for verification.

The transects were sampled on the dates found in Table 1,
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Table 1

Sampling dates of all two hundred twenty-one transects

MONTH DAY TRANSECTS
May 29 1 -4
30 5 - 12
31 13 - 20
June 1 21 - 22
5 9 -
7 7-21*
8 5 - 51
12 52 - 57
1 58 - 67
: e
5 78 - 85
26 86 - 93
27 9k - 102
28 103 - 111
29 112 - 121 (#118)
July b 128 - 140
5 122 - 127, 118
6 165 - 180
7 141 - 154
10 155 - 164 (¥161)
11 181 - 189, 161
12 190 - 199
1 200 - 20
2 206 - 211, 219, 220
25 212 - 218
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ANNOTATED LIST OF SPECIES

This list contains all seventy-six species found in the
samples together with a few comments on their respective dis-

tributiong. The raw data 1s found in Appendix I,

PLATYHELMINTHES
Turbellaria
Notoplana s8p.
The only platyhelminth collected, this species was always
found in areas with rocks in the immediate vieinity. Notoplana

are commonly seen on the underside of rocks at White Waters

and Kingsyport.

NEMERTINA
Lineus sp.

This species 18 also mosat often associated with rocks and
to a lessser extent coarse sand, This accounts for its sparse
distribution in the area (only found from Blomidon to Long-
spell Point).

Cerebratulus sp.

There appeared to be two distinct sizes (specles?) in the
samples. One was small (< 3cm) and thin. They appeared to
prefer sand and were most commonly found on the sandflats

from White Water to Longspell Point and on the upper stations
(1 or 2) of scattered transects thereafter. The larger speci-



mens were found only in mud areas. Previous observations have
led me to believe that they primarily inhabit the clay layer
(Gratto, 1977).

Amphiporus spe.
Found at only seven stations, six of those were along

transects 25 to 28,

NEMATODA
unknown specles
Due to the small dlameter of the specimens, numbers would
have undoubtably been greater had a smaller meshed sieve been
used, Our results show an increase in the number of occurrences

of nematodes on the upper half of transects 53 to 64.

MOLLUSCA
Gastropoda

Polinices heros Say

Collected only twice in the survey, many more were seen
at low water, especlially at Kingsport and Evangeline Beach.

The majority were ssen on sand.

Nasgsarius obsoletus Say
Sparse populations of Nassarius may be found anywhere in

mud from White Water to Horton Bluff, even in & silt veneer over

sand and bedrock. This species becomes more common between
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Longspell Point and Avonport where mud is the most common sub-
strate. The greatest densities ocour in areas of soft mud in
the Canning and Canard River estuaries and are concentrated
along the edge of the marshes. Specimens of the rare white
banded form (Abbot, 1974) were seen in the Canard estuary,

This species appears to congregate in localized areas
during the winter. Thousands were found in a small pool at
the base of the cliff at Starrs Point as the ice thawed this
vast spring. The population then spread outward from this
roint during late spring and occupied the remainder of its ter-

ritory.

Nagsariug trivittatus Say

A single specimen was found:; at station 1 on a transect on
the east side of Starrs Point. This 1s very unusual as the
species i1s usually observed near low tide on rocks, gravel or

in tidepools.

Pelscyopoda
- Ensis directus Conrad
More common than is indicated by the two specimens found,
the problem of collection of Ensis 1s that they burrow too
deeply to be sampled in a sample 10 cm deep. The greatest ob-

served denslty of Ensis was along Kingsport in the lower inter-

tidal zone.

59
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Mytilus edulis Linnaeus
This species was found only once, on exposed bedrock with
very little silt coating, off Long Island Head. The species is
}ather uncommon in the Minas Basin (Bousfield and Leim, 1959)

a8 are most filter feeders.

Petricola pholadifermis Lamarck
Only one specimen was collected. This species was com-
monly seen burrowing in exposed hard clay on the eastern end
of Evengeline Beach and on Boot Island. They are also found
in large numbers in abandoned holes of the sandstone burrowing
clam Zirphaea crispata Linnaeus off Cape Blomidon.

Gemma gemma Totten
Found in scattered localities throughout the area, Gemma
appeared to concentrate in the first three samples along a

transect (the upper four hundred meters of intertidal zone).

Hya arenaria Linnaeus Figure'i

In contrast to the other most common bivalve Macoma
balthica, Mya were found everywhere along the transects from
high to low water although They were not found very often.
They were more common north of Longspell Point, preferring less
turbid waters as they filterfeed,

There are extensive areas of large (4 to 5em long) Mya

especlially off Delhaven. These areas did not yield these larger
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specimens a8 they lie too deep in the substrate to be colleocted
in a sample only ten centimeters deep, To achieve an accurate
estimate of the density of Mya in these patches, larger areas

must bs excavated deeper.

Macoma balthica Linnaeus Flgure 2

Macoma was found primarily high intertidally and was lo-
cated in small but dense patches all along the coast. As these
patches were very small, less than ten meters wide, and quite
rare, very few were taken in the samples as they were so easy
to miss with the two hundred meter intervals used, Within
these patches the density was usually quite high as is evi-
denced by the fifty specimens, many of which were very small,
found in the first station on transect 161.

The feeding traces of apparently dense colonies were ob-
served along the coast, especially at Starrs Point and Avonport,

in the Spartina alterniflora beds. These areas were not sam-

pled. .

More Macoma were found after (south) of Longspell Point
where mud was the dominant substrate. This is due to the fact
that as detritus feeders they are not succeptable to gill

clogging as are fllterfeeders.
The speclies 1s definately more common in Cobequld Bay than
in this area, as Yeo (1978) and others from MoMaster University

desoribe Macoma as one of the dominant species in that area,
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ANNELIDA
Polychaeta
Sigalion arenicola Verrlll

This specles was found only once, and that was on the large
Middle Ground bar. It was collected in an area of sand with
very large ripple formations. There was nothing else in the

sample.

Cirratulidae
ChaetoZzone setosa Figure 3
High densities of ChaetoZone were very scattered from White

Water to Kingsport with the only concentration occurring in the
soft mud of the Pereau estuary. These high densities gradually
becare more numerous south of Kingsport, resulting in the major
concentration of this speclies along the salt marsh south of
Kingsport and on Porter Point. The denslty lowered only slightly
as one travelled eastward along Starrs Point and the adjacent
mudbar, Starting up Evangeline Beaoch from transect 128, the
density progressed from nonexistance at the first ten transects

to a secondary concentration of Chaetozone on the eastern end

of the beach and on the western end of Boot Island. Populations
in the Guzzle were very sparse., High denslitles were then found
along Oak Island and the western end of Oak Island bar and along
the western half of Avonport Beach. In all of the areas from
BEvangeline eastward, the highest densitles are usually found
quite close onshore, at stations 2 and 3.
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This overall distribution is characteristic of the group
of invertebrates found in the southern bight of the Minas Basin
which dominate the "soft" mudflats. These species prefer sub-
strates whioh are almost liquid in nature. This is created
by the mixing of the silt and clay layer to form a homogenous
ooge. Such substrate is characteristic of that occupying
almost all the flats from Kingsport saltmarsh to just south of
Starrs Point. "Soft"” mud is also found on the upper half of
the beach at Evangeline, the Guzzle, and at Avonport. Here the
"soft" mud may change to a firmer substrate rather abruptly as

one proceeds along a transect.

Phyllodocidae
Phyllodoce mucosa Oersted

This species was usually found at or near the end of tran-
sects whether the substrate was mud or sand, though the latter
eppeared to be preferred. The greatest densities were near
Delhaven, Medford and on the middle of Evangeline Beach. Not
found on large sections of the study area, the most significant
of these absences occurred from transects 82 to 148 where the
specles 18 only present on the ends of four transects where sand

is found.,

Eteone heteropoda Hartman Figure 4

One of the "soft" mud specles, E. heteropoda was found only

occasslonally from White Water to Kingsport. The numbers be-



came greater along Kingsport saltmarsh to Porter Point., From
the eastern half of the Porter Point flat to the transect off
the end of Starrs Point, E. heteropcda clearly dominates E.
~longa., Further along, the occurrence of E. heteropoda was

clearly related to the patches of soft mud with the greatest
populations occurring in the eastern end of Evangeline Beach,
on Oak Island, and secattered along Avonport Beach. All of
these patches were located on the upper half of the flats.

Eteone longa Pabricius Figure 4

Thlis species was the most widespread errant polychaete
found in this area. It occurred on all types of substrate from
coarse sand to soft mud although densities were lower at these
extremes in substrate types. The best type of substrate ap-
peared to be a dry silty mud with 1little clay mixed in, such
es that preferred by the amphipod Corophium volutator. The

areas of greatest density were the end of Porter Point, the mid-
dle of Starrs Point, and the midintertidal zone from Long Is-
land Head to the western half of Boot Island and Oak Island -

Avonport Beach,

teone lactea Claparede Figure 4
Thls specles was only confirmed from samples taken on Oak
Izsland and Middle Ground. Because of the closeness in struc-

ture of the anal clrri of E. lactea and E. heteropoda, this

being used to separate E. longa from E. heteropoda, it 1s quite
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possible that more E. lactea were found but not distinguished

from the other specles.

Syllidae
Svllis gracilis Grube

Of the three locations where Syllis was found, two of these
were on or adjacent transects, 25 and 26, All three ocourrences

were on sand,

Eusyllis blomstrandi Malmgaren

Eusyllis was found on both sand or mud but most commonly
on the former. The greatest density of oocourrences was on

transects 20 to 29.

Exogone dispar Webster

This species was found sparsely throughout the study area

on mud and sand,

Exogone hebes Webster & Benedict

This species was identified only from station 10/5. There

was also E. dispar in that sample,

Nereldae

Nerels virens Sars

The density of Nerels was very sparse on the first one

hundred fifty transects (to the centre of Evangeline Beach),
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Thereafter there was a fairly continuous population of the
species on the upper half of the transects. This continued

all the way to Horton Bluff.

Nephtyidae
young Nephtyidae Figure 5
All of the smell specimens (under 1.5 cm) from this family
are grouped as it was impossible to key such small specimens
to species, In addlition to the two speclies of Nephtys listed
balow, two other species in the family have been found from

this area Micronephtys minuta Theel (Peterson and Peterson,

1973) and Nephtys incisa Malmgren (MeCurdy, unpublished data).

The young appear to concentrate more in mud than do the
adults who prefer sand (Pettibone, 1963) although nothing was
found in the literature on this apparent difference in sub-

strate preference,

Nephtys bucera Ehlers
A single specimen, the only large Mephtys collected on
Middle Ground, was identiflied as this species.

Nephtys coecea Fabricius Plgure 5
This specles was found mainly on the sandflats through-
out the study area although a number were found on firm mud.

S8and is described by Pettibone (1963) as the preferred sub-

strate for this speclies.
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Glyceridae
Glycera dibranchlate Ehlers

Although thls specles is reported to have & preference
for soft mud (Klawe and Dickie, 1957), very few were found in
the area from Kingspor£ salt marsh to the north side of Starrs
Point where soft mud is the dominant substrate.

The greatest number of occurrences was along Evangeline
Beach and the western end of Boot Island. A lesser number
were on Oak Island and Avonport Beaches., The majority of these

were at the middle of the transects.

Lumbrinereidae

Lumbrinereis fragilis O.F, Miller
Only three specimens of this species were found on Oak
Island Bar, another at Avonport and the third on Middle Ground.

Paraonidae

Aricidea suecica Eliason

Aricidea was identified only four times, all of which were
on the flrst twenty-two transects. The stations were all on

sand.

Paraonis fulgens Levinsen

Collected primarily from White Water to Longspell Point,
the greatest number of occurrences was from Paddy Island to

Longspell Point. The specles was not found from Kingsport



wharf to the-end of Starrs Point. Only low densifies were

found on the remainder of the transects.

Dorvilleidae
Protodorvillea kefersteini McIntosh

Protodorvillea was collected only twelve times, all on the

first 37 transects. The greatest concentration ocourred on

transects 24 through 29.

Orbiniidae
Scoloplos spv.

Both 8. fragills Verrill and S. armiger have been identi-
fied in the samples. Differentiation of the two species 1s
diffiocult as the interramal cirrus present on the anterior
abdominal parapodia of S. fragilis does not seem to be present
on all the parapodia.

From the material examined in detall the two specles seem
to prefer different substrates. 8. armiger was found most
commonly in sand or firm mud., S. fragilis was found mainly
in soft mud at the first few stations on a transect. This
latter species most probably accounted for the large numbers
of Scoloplos which were found at stations 102/1, 110/1, 118/1
and 121/1 as they are said to be gregarious (Pettibone, 1963).
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Spionidae

Polydora ligni Webster
Occasionally found in sand, the main substrate preferred

wags mud. Of the nineteen occurrences only four were north of

Longspell Point.

8210 8p.
Single specimens were collected at twelve stations. All

but one of these was in sand. Of the twelve occurrences only

four were south of Longspell Point,

Scolecolepldes viridis Verrill

This specles was mainly collected along the banks of ri-
vers (le. the Cornwallls, Gaspereau and Avon). Very few were
found in the middle of the flats. This specles is reported by
Linkletter (1977) to be typically estuarine.

Streblosplo benedictl Webster Figure 6

Af'ter the first Streblosplo had been collected along tran-

sect 34, the distribution was fairly continuous although the
specles was usually found at only one or two stations along a
transect (most often at stations 3 and %), South of Longspell

Point, Streblosplo densities became larger with the greatest

densities occurring along the salt-marsh south of Kingsport
and the western slde of Porter Point. The areas with the next

greatest densities were on Starrs Point, along Evangeline
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Beach and on the western end of Boot Island, The speciles was
not found on the eastern end of Boot Island.

There were a few dense patches on Oak Island but popu-
lations in the area from the Guzzle to Horton Bluff were usu-
ally quite sparse.

This overall distribution is indicative of a"soft" mud
speclies, the characteristics of which are described under

Chaetozone s8etoss.

Spiophanes bombyx Claparede Flgure 7

This species was the dominant invertebrate along much of
the coast from White Water to Longspell Point, where coarse
sand or sand with a sllt veneer occurred. From White Water
to Delhaven 1t ocourred mainly at stations 3 and 4 as the
flats further out are comprised mainly of exposed bedrock with
very little soft substrate on top. In the vicinity of Del-
haven the greatest densities were found lower in the intertidal
gone as 8ilt occupled the first few stations. Very few Spio-
phanes were found in the Pereau estuary. From Paddy Island to
Longspell Point the greatest densities were again loocated
mainly at stations 3 and 4 but the dominance of this region
was less prevalent than before. The distribution of Spiophanes
south of Longspell Point was very patchy, with the species
occurring in the rare areas of sultable substrate, Sand, fine
gsand or coarse silt may be found mainly along the rivers and

on the ends of Porter and Starrs Points. Although Figure 7
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shows a great number of occurrences on the outer half of Evan-
geline Beach and on Boot Island, densities were usually quite
low, rarely rising above 20 per sample. These low densities
also ocourred along the outer portion of the flat at Avonbort
and on the east end of the bar off Oak Island. The low densi-
ties In these areas is possibly due to lack of a truely suit-
able substrate as the sand areas on the outer edges of these
flats have a tendency to s8ilt up gradually during the spring
and summer months, thus excluding the species at a time when

it 18 best able to establish 1itself.

gzgosﬁio elegans Claparede Figure 8

The density of Pygospio showed no definate trend in
along-transect preference although the exceptionally high
densitles were found at the last or second last station on a
transect. An example of this was station 60/5 where the den-
8lty was 220 per sample.

Pygospio was a very widespread speclies, ooccurring in
substrates ranging from coarse sand to silt and silty clay.
Its occurrence on the latter was very limited; from Porter
Point to Long Island Head on the west end of Evangeline Beach
the specles was rarely found although densities got higher on
the end of Starrs Point.

Opheliidee

Ophelia limacina Rathke
The greatest number of occurrences were on transects 18
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through 27, Found only on sand in the upper half of the inter-
tidal zone, most ococcurred at stations 2 and 3.

Capitellidae
Heteromastus filiformis Claparede Figure 9

Clearly the most numerous and most widely distributed
polychaete in the southern bight of the Minas Basin, Hetero-

mastus is rivalled only by Chaetozone setosa and Eteone longas

ChaetoZone because it occurred at densities much greater than

Heteromastus but was less widespread and Eteone because it is

almost &8s widespread but ocourred at lower densities.

The ococurrence of Heteromastus from White Water to Del-

haven was quite sparse as silt and mud substrates were very
limited. In the mud of the Pereau estuary it was found in many
of the samples but in low numbers. The species was not found
for a short distance south of Paddy Island as sand was once
again the dominant substrate. As mud slowly began to dominate
along Medford the density became greater all the way along
Kingsport to transect 93. Along Porter Point and Starrs Point
the densities were at thelr greatest, being above 100 per sam-
ple on thirty-two occasions. There were also failrly dense pop-
ulations occurring in the upper intertidal zone along Evange-
line Beach (mainly on the eastern end) and the western end of
Boot Island, The population became less dense along 0Oak Island
and Avonport Beaches and was also located in the soft mud
belt high intertidally.

Although found on both firm and soft mud, Heteromastus
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reached i1ts greatest densities in soft mud,
This survey conflrms the hypothesis first stated by mny-

self (Gratto, 1977) concerning an inverse relationship be-

tween Heteromastus and the amphipod Corophium volutater. At

that time I stated that high densities of one of these specles
in a area results in low densities of the other. This pattern
was followed in all the samples this summer. I also stated
then that this was due to competition; most probably, compe- .
tition for food and space with the species best sulted for the
particular substrate becoming dominant as the two species pre-
fer different substrates. The sample which came closest to
high densities for both species was 84/1 where 120 Corophium
(slightly above average) and 104 Heteromastus (high) were

present,

Notomastus sp.

Only one speclmen of this specles was found (station 62/1)
and that minus its tail, making identification difficult.

Maldanidae

Clymenella spp.,

Both C. torquata Leidy and C. zonalis Verrill were iden-
tified in the samples with the former appearing to be more
common. Identification is difficult as the specimens break

up when being sieved.

The population of Clymenella was very sparse and was lo-
cated on groups of a few transects in a row.
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The preferred substrate was sand or sand with a silt
veneer, This accounts for its occurrence at or near the end
of transects on mudflats as they turn sandy just before low

water.

Oweniidae 7
Two specimens were collected which appear to be from this

family. Both were collected on sand.,

Sabellidae
Fabricia sabella Ehrenberg
This species was found at only four stations, There was

no partiocular type of substrate in which all of these occurred,

Ampharetidae
Asabellides oculata Webster
Two were collected at station 134/2 on mud on the bank of

the Comwallls River.

Terebellidae
Amphitrite cirrata Muller

Found only in sand, this species was most common on

transeots 21 to 27,

polychaete ?

Unknown genus and family, found only once (station 38/6).
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The specimen was pale green, with no parapodial rami and a

long pointed prostomium with neo appendages on it.

Oligochaeta
Unknown species
This species was most numerous in the sand throughout the
intertidel area but most commonly at station 1. More numerous
north of Longspell Point, the Bpecles was very sparse after-

wards,

Peloscolex benedini Vedkem

Found only between White Water and Kingsport, Peloscolex

was most common just north of Medford (transects 51 to 56).

ARTHROPODA

Insecta
Diptera
Chironomidae
Chironomid larvae were found in samples scattered through-
out the area but were most common from Delhaven to Kingsport.
They were primarily found in the upper half of the intertidal
Zone but were also occasionally found almost at low water,
A single pupa was found in a sample also containing

larvae,
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Crustacea
Copepoda
Harpacticoldea
Copepods were collected occasionally in many samples on
sand, Dense populations were found in damp sand at station
1 on two transects at Medford. These were in the order of
thousands in each of the two samples (about 5 ml of copepods

in each sample).

Cumacea
Oxyurostylis smithi Calman

During this study, the greatest concentration was along
the middle of the beach at Evangeline. Lesser concentrations
occurred on the flats immediately east of Paddy Island, on the
eastern end of Boot Island and at Oak Island,

There 18 a definate preference for coarse substrates:
sand and gravel. The emphasis 18 on sand as most of the oc-
currences were on sand on the lower half of the transects. Due
to the relative scarcity of the species there were very large
gaps where Oxyurostylis was not found even on sand., This scar-
clty may be due to seasonal varlation in numbers as the species
usually bullds up 1ts population in the lower intertidal zone
to a peak 1in October and November as it moves up into the in-
tertidal area from subtidally. This was observed last autumn

at Kingsport.
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Eudorella truncutala Bate

There were only four occurrences of Euvdorellsa, 2ll on low
intertidal sand.

Tanaidacesa

Leptognatha coeca Harger

This species was found only at three locations during this
study; at White Water, Delhaven and Avonport. All were found
low intertidally in sand.

Isopoda
Chiridotea coeca Say

Five of the six occurrences of this species were high in-
tertidal on sand, The only one not fitting into this pattern
was a gravid female with young about to be released, which was

found at the end of a transect off Blomidon.

Chiridotea tuftsi Stimpson
In sharp contrast to the high intertidal distribution of

C. coeca, that of C. tuftsl was found to be low intertidal.
All five of those found were at or near the ends of transects.
The only common denominator between the two 8pecies was their

preference for sand.

Idotea spp.

Both I. balthica Pallas and I. phosphorea Harger were
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collected. The adults of both of these specles are most com-
monly found on the brown alga Ascophyllum nocdosum on rocky
shores. Those collected in this survey were all juveniles

and were found at the bases of the green alga Enteromorpha

intestinalis where the plants were attached to small pebbles

in the gravel on Middle Ground.

Edotea montosa Stimpson

This species, though collected only occassionally, was
always found low intertidally on sand or gravel. This species
is most common subtidally, therefore it is quite probable that
those collected here represent only the upper limit of a more

extenslive vopulation extending subtidally.

Jaare marina Fabricecius

Only three specimens were found, all from areas where
rocks and gravel occurred. This specles 18 very common on

roocke in this area.

Amphlpoda

Gammarus oceanicus Segerstrale

No definite substrate preferencé was observed in the six
occurrences of G. oceanicus., Usually concidered to be the
dominant intertidal and shallow-water species of Gammarus of
mainly roeky shores (Bousfield, 1973), it appears to be more
widespread on the sand and mud of this area than the soft sub-

strate benthlo G. lawrenclanus.




Gammarus lawrenclanus Bousfield

There were only two ococurrences of this species, one on
the flat at Kingsport and the other in the Guzzle, AI have pre-
viously encountered this species at White Waters (sand), Kings-
port (mud) and Avonport (mud)., Bousfield (1973) lists the
specles as a very common, essentially benthic amphipod of sand

and sandy mud bottoms.

Gammarus mucronatus Say

This species was found in only one sample, on the bank of
the Gaspereau Rlver ad jacent to an area of salt marsh, As the
species i8 reported to be a very common, dominant species in
many saltmarsh pools (Bousfield, 1973), it is likely that these

had overflowed from nearby marsh pools.

Ampelisca vadorum Mills

Represented by only one occurrence in this survey (Avon-
port), this speciegs has also been found at White Water and
Kingsport but not until after the middle of June. As samples
were taken at White Water at the end of May, it 18 not sur-
prising that the specles was elther not present or was in num-
bers too few to be conslstently collected with the size of
sample taken. The s8pecies has always been collected on low
intertidal sand, which according to Bousfield (1973) is the

preferred substrate,

79
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Psammonyx nobllis Stimpson

This species was collected at only one station in this
survey, low intertidally on Evangeline Beach, I have previ-
ously found this species occassionally at White Water and com-
monly at Scots Bay. All of these occurred in sand.

The distribution of this specles 1s described by Bousfield
(1973) a8 preferring medium to medium-coarse sand preferably
in aress of cold water., This would explaiﬁ its presence at
White Water and Scots Bay, which are definitely areas of cold
water but the occurrence of a single specimen on Evangeline
Beach could possibly be explained as having been transported
across the Basin by the tides.

Corophium volutator Pallas Figure 10

By far the most abundant crustacean found in this area of
the Minas Basin, C. volutator occurred in densities of up to
k20 per sample.

The density of Corophium was sparse or nonexistant in the
sand from White Water to Delhaven, but as the silt built up in
the vicinity of the Pereau estuary, the density increased to a
level which was very high for the time of year at which they
were collected. Further work in this area in August and Sep-
tember might have revealed densitlies higher than previously
recorded,

As the substrate became coarser, from the east side of the

Pereau estuary to Kingsport, the density of C. volutator became
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lower. These low densities also prevalled in the soft mud

from Kingsport to the transect off the end of Starrs Point.
From the end of Starrs Point to the eastern edge of the

ad jacent bar, the mud becomes firm. This type of mud, previ-

ously encountered in the Pereau estuary and the very end of
Porter Point, moves inshore to occupy most of the intertidal
area, This resulted in higher densities of C. volutator, which
continued to the eastern 1limit of the study area wherever this

type of mud was found.

The greatest overall densities were found in the area from
the Guzzle to Horton Eluff. The bulk of the population in this
area was in the mid intertidal zone until transect 214 and be-
yond where the greatest densities occurred at stations 1 and 2,
This was due to the presence of rocks and bedrock low inter-
tidally.,

Although the highest densities were in this area, it must
be remembered that these samples were taken near the end of
July when the population had had time to increase. From pre-
vious years® data it 1s very possible that the densities found
at Pereau, which were only slightly lower than those on Oak
Island and Avonport Beaches, would have at least doubled by

August.

Corophium bonellil M.-E.

Only two specimens of this species were found during this

survey. They were located in the Enteromorpha-gravel substrate
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on Middle Ground where the Idotea were also found. This species
is very common in late summer in the sand at the base of macro-

phytic algae on the sandstone terraces off Cape Blomidon.

Corophium tuberculatum ? Shoemaker

A single male, posslbly of this specles, was found in the

same area of Middle Ground as C. bonelli.

Caprella linearis Linnaeus

A single specimen was collected, It was found in the

same area of Middle Ground mentioned above.

Aeginina longloornis Kroyer

A female with 8ix young was found in the area of Middle
Ground mentloned above,

Mysidacea
Mysis stenolepls S.I. Smith

Two specimens were collected in a sample on a high bank
along the Canard River., As the species 18 usually found along
the edge of the tide in the water, these specimens were proba-
bly left stranded on the bank by the receeding tide. This
species has also been found previously at Kingsport while

another mysid, Neomysis americana S.I. Smith was found at

Soots Bay and Avonport. These were collected in the past two

years.



Decapoda
Crangon septemspinosa Say

Very few Crangon were collected relative to the number
which were actually on the flats, The reason for this is that
the majority are found in tidepools and intertidal streams
while only a few are left on the surface of the flats, in which

they then bury themselves as the tide receeds.

Pagurus longlicarpus Say

Although only one specimen was collected in the samples,
Pagurus are very common in tidepools and streams on all the
intertidal flats in this area. Two species of Pagurus have
been identified in the Minas Basin, P. longiearpus and P.
acadianus Benedict (Bousfield and Leim, 1959). P. longloarpus

was reported by Cralg (1977) to be a major invertebrate of
sand habitats in the Cobequid Bay portion of the Minas Basin,

Of the seventy-six specles listed above, forty-five are
not found in the 1list of Bousfield and Leim (1959). Of these,
twenty-one of the polychaetes are listed in Petersen and Pe-
tersen (1976). Eight other assorted species have been reported
by Fuller and Trevors (1977), and Gratto (1977). The remaining
sixteen speclies are new reports for this area. This breakdown

may be feund in Appendix II.
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DISCUSSION

As was demonstrated in the annotated 1list of species, the
distribution of many species 1s controlled by substrate pre-
ferences, Although the structure of the intertidal flats varies
considerably throughout the study area only three basic types
of flats emerged. This resulted in a minimum number of species
groupings.

The first type of intertidal flat 1s the sandflat. This
type was present from White Water to Delhaven (except for 1so-
lated mud patches along streams), from Paddy Island to Kings-
port wharf and on the eastern half of Boot Island, In these
areas sand was found from high to low water. There may also
be areas of exposed bedrock or rocks scattered throughout. The
gspecies occurring solely on or having a definite preference for
sand ocomprise almost half of the seventy-six species collected
this summer. This high diversity is especlally striking when
compared with the number of specles on other substrates. These
sandflats are characterized by having a low density, high di-
versity community dominated by Spiophanes bombyx and Pygospio

elegans.
As the sand occurred from high to low water, there existed

a division between the specles occupying the two areas (high

and low sand), Chiridotea coeca and the unknown specles of

oligochaete occurred on sand in the upper part of the intertidal

zone, Other specles, such as Chiridotea tuftsi, Biotea montosa
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and Clymenella spp. are found on sand near low water. The
occurrence of some of these latter species is an indication
of specles whose primary habltat is on subtidal sand but
who have spread out to occupy the substrate intertidally.

Sandflats are usually adjoined by "firm" mudflats
which are separated from the sandflats by a transitional
area in which silt starts as a narrow band about two hundred
meters down from high water and gradually expands to create
the mudflat. "Firm" mudflats consist of a layer of brown
811t, of varying thickness, overlylng a base of hard clay,
which may be brown or grey. This 1s the most common type
of mudflat in this area.

"Pirm" mudflats may be found in the Pereau estuary, for
a brief distance south of the Kingsport wharf, on Starrs
Point Bar and on Oak Island Beach and Bar east to Horton
Bluff. Smaller "firm" mudflats exist in sheltered coves in
sandflat areas, such as Medford.

This type of intertidal flat is characterized by a nar-
row band of "soft” mud in which the sllt and clay layers are
mixed together. Most of the beach 1s composed of layered
811t and hard clay. Below this i3 a band of sand down to
low water. Exposed bedrock and rocks also occur on "firm"
mudflats but less frequently than on sandflats. This appears
to be the near-equivalent of the intertidal flats of the
Cobequid Bay portion of the Minas Basin described as a typl-

cal mudflat by Risk, Craig and Yeo (in Daborn, 1977). "Firm"
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nudflats are dominated by the amphipod Corophium velutator

which we have found to occur in densities up to 78.000/m2.
The most widespread polychaetes are Eteone longa and Pygo-

Bplo elegans although the latter occurred at densities much

lower than when in sand. The number of species present re-
mains very high on "firm" mudflats due to the number of sub-
strate types present., Most of the “soft" mud specles are
present but not in the numbers present on "soft" mud domin-
ated flats (the third type of intertidal flat). The number
of sand species present is greatly reduced as only low in-
tertidal sand is present.

The "soft" mudflats in this area are found primarily on
both sides of the Canning and Cansrd Rivers, in other words
from Kingsport saltmarsh to the tip of Starrs Point. They
differ from "firm" mudflats in several ways. Exposed bed-
roock and rocks are almost nonexistant. The "soft" mud does
not gradually change to "firm" mud and then to sand unless
the flat is extremely wide. This condition 18 found on the
end of Porter and Starrs Polnts., The "soft" mudflats in this
area are also characferized by a great number of deep-chan-
nelled streams which subdivide the area. The softest mud is
assoclated with the banks of these streams and 18 recognizable
by the green film of diatoms which coat the mud by mid-summer.
Soft mudflats usually have an upper zone of the saltmarsh

grass Spartina alterniflora instead of sand.

In "soft"” mud the number of specles present drops con-
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slderably, especially iu areas of very soft mud, Despite the
low diversity, these flats harbour the greatest densities
found anywhere in the study area.

The density of invertebrates in the primary "soft" mud-
flat area (transects 78 to 118) was 17,000/m2 which is about
1.7 times the density of the invertebrates on all 221 trans-
ects., Thls increased density may be related to the amount of
detritus deposited by the tide dropping its sediment load in
the sheltered area and by the three rivers that flow into the
area. Both of these densities compare favourably with those
found in the literature for studies of this magnitude (mainly
subtidal) and are among the greatest values listed by Mauer et
al (1978) for these previous studies,

"Soft" mudflats in this area are dominated by the poly-

chaete worms Heteromastus flliformis and Chaetozone setosa.

Streblosplo benedicti also forms a major portion of the fauna

of "soft" mudflats. It 18 not uncommon for samples from this
type of flat to have only these three specles plus one or two

of Eteone heteropoda, Corophlum volutator (low numbers), young

Nephytidae and a very limited number of other species. Four
or five specles per sample 18 in sharp contrast to nine or ten
speclies which is not uncommon in a sand sample,

An oddity which was quickly noticed when the identification
of the samples was taking place was the occurrence of an unus-

ually large number of specles in transects 20 to 30 inclusive,

In addition to the more common sand specles, many rarer specles



were elither found only along these transects or were concen-
trated there. This brought the total to thirty specles on
those transects. This total 1s made even more remarkable by
the complete absence of such common specles as Macoma, Mya,

Heteromastus, Chaetozone, Streblospio and Chrophium volutator.

As no major visible differences could be observed along this
section of sandflat that would separate 1t from adjacent sec-
tions, I feel that a more intensive study is necessary to dis-
cover the secret of the area,

Yeo (1978) speculated that rarer fauna appeared more com-
monly as one moved west in the Minas Basin, into the southern
bight where this study was undertaken. This could explain the
relatively few species (forty-two) found by extensive sampling
over a number of years in Cobequid Bay as compared to the num-
ber of specles encountered in this eilght week study (seventy-
8ix).

This study has gone a long way in determing the distribu-
tions of the varlious invertebrate species as they exist today.
This will hopefully facllitate future studies of a similar na-
ture which will be able to document longterm trends in changing
distributions.
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FIGURES




FPigure 11 Map of the distribution of the major subsatrate
types from Cape Blomidbn to hbrtcn Bluff,
The overlay shows the location of the transects

and stations sampled during this survey.
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Figure 2: Map of the distributlion of the bivalves, Mya

arenaria and Macoma balthica, from Cape Blomidon

to Horton Bluff in the summer of 1978.
a - indlcates presence of Mya

e - Indicates presence of Macoma
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Flgure 3: Map of the distribution of Chaetozone setosa from

Cape Blomidon to Horton Bluff in the summer of 1978,

a - indicates presence of Chaetozone







Figure 4: Map of the distribution of three specles of Eteone
from Cape Blomidon to Horton Bluff in the summer of

1978,

a = indicates presence of E. heteropoda

e - indicates presence of E. longa

m - indicates presence of E. lactea
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Figure 5: Map of the distribution of Nephtys coeca and the

young Nephtyldae from Cape Blomidon to Horton Bluff
in the summer of 1978,
e -~ indicates presence of N. coeca

a -~ Indicates presence of young Nephtyidae
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Figure 61 Map of the distribution of Streblospio benedicti

from Cape Blomidon to Horton Bluff in the summer of

1978.
a - Indicates presence of Stroblespio
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Figure 7: Map of the distribution of Spiophanes bombyx from

Cape Blomidon to Horton Bluff in the summer of 1978,

g- indicates presence of Splophanes
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Figure 8: Map of the distribution of Pygosplo elegans from

Cape Blomidon to Horton Bluff in the summer of 1978,
m - indicates presence of Pygospio
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Figure 9: Map of the distribution of Heteromastus filiformis

from Cape Blomidon to Horton Bluff in the summer of

1978.

m - indicates presence of Heteromastus
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FPigure 10s Map of the distribution of Corophium volutator

from Cape Blomldon to Horton Bluff in the summer
of 1978,

e - 1ndicates presence of Corophium volutator
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APPENDIX I

This 18 the raw data for the seventy-six species found
in the annotated 1ist. Explanation of the format used; for
example 100/1 8

The 100/1 means that the sample was the first one taken
along transect 100. The 8 is the number of individuals of
that species in the sample. This number, when multiplied by
one hundred gives the density of that species as number per

meter squared,

PLATYHELMINTHES

Notoplana sp.
39/5 1 50/3 1 54/3 1 62/6 1
101/2 1

NENERTINA

Lineus sp.

28/1 5 30/2 1 36/5 1 38/3 2
39/b 1 39/5 1 b8/ 1 55/5 1
72/3 2

Cerebratulus sp, (small) medium or large
2/1 (2) b/l (1) 9/1 (1) 9/5 (1)
12/5 1 17/3 (1) 17/4 (3) 21/2 (2)

2h/1 (1) 25/2 (1) 27/3 (6) 28/4 (3)



29/1
33/3
ko/2
51/4
67/1
80/1
89/3
97/3
101/2
106/2
111/1
117/6
122/
147/1
152/1
154/3
159/5
167/1
200/2
213/6

(1)
(1)

(&)

25/2
/3
b1 /b
54/1
71/3
86/1
91/2
99/2
101/4
108/2
112/1
118/3

126/3

148/3
152/3
156/2
160/2
170/3
209/8
214/

Bp.
25/3
28/1

Cerebratulus sp. oon't.

(1)
1
1

(&)

(1)

(1)

1
3

30/1
36/%
50/3
56/1
72/1
86/2
93/2
100/5
105/1
109/2
115/1
121/1
140/1
148/3
153/2
157/4
162/2
174/5
210/3
217/3

26/3
28/2

(1)
(1)

(1)

(1)

(3)

1(1)

(&)

(1)

(1)

T T

L\

30/3
37/1
50/%
57/k
73/1
88/3
97/2
100/6
105/2
110/3
117/4
121/4
146/1
150/1
153/3
159/3
163/4
183/2
213/2

26/4

(1)
(2)
(1)
(3)

(2)
(6)

TR T R S

-
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NEMATODA

unknown species
2/3 1 5/4 1
18/2 1 19/3 b
24k/3 1 25/2 1
26/3 1 28/1 31
37/4 1 ' 37/6 2
hiy/6 1 bs5/2 1
5%/1 3 55/2 2
57/5 1 58/2 8
62/3 33 63/1 1
70/3 3 71/2 5
148/1 6 176/4 1
MOLLUSCA

Gastropoda

Polinices heros
h2/2 1 178/4 1

Nassarius obsoletus
79/2 5 k2/2 6
114/2 1 118/1 &

| 121/2 1 122/1 2

148/3 2 149/3 1
168/1 2 168/3 1
209/2 1 209/6 1

13/4
20/1
25/3
28/2
37/8
46/1
56/4
58/5
6k/7
76/3
181/2

112/2
120/1
123/1
150/2
17h/2
210/2

Vi B = B 2 N s = e

12
1

=W N W O

14/3
23/2
26/2
30/1
k3/2
53/1
57/2
62/1
67/4
76/4

112/3
121/1
148/2
166/2
198/1
210/h

F N B N = e

16
21

N 2 N N W e
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Nassarius trivittatus
125/1 1

Pelecypoda
Ensis directus

51/6 1 70/6 1

Mytilus edulis
146/3 5

Petricola pholadiformis

67/5 1
Gemma gemma
37/3 1 h2/2 3 Iy /ly
49/3 2 57/2 2 58/2
61/1 3 61/2 3 62/1
72/1 2 72/2 3 75/2
83/3 1 89/2 3 190/1
197/1 7 199/3 1 200/1
Mya arenaria
37/2 5 38/1° 3 39/2
bly/2 1 iy 1 bl/5
52/1 1 52/6 2 53/1
59/2 1 63/3 2 70/1

27

N - N

N )

k4/5
60/2
64/2
78/3
194/2
201/1

k1/2
4é6/2
53/2
73/1

S N B -

O O T .

104



Mya arenaria con't.

97/1 é 102/1
127/5 1 190/1
197/1 b 199/2
215/2 1

Macoma balthica

15/1 1 28/1
37/1 1 37/3
b1/2 1 43/2
bly /b 14 iy /5
52/2 1 61/1
70/1 3 71 /4
76/2 2 77/2
97/1 2 120/2
125/6 2 160/1
168/1 1 171/1
191/2 & 193/1
197/2 1 198/1
201/2 1 201/3
208/2 1 209/2
216/1 1
ARNELIDA

Polychaeta

S8igalion arcnioolg
221/2 1

T e R N T e ¥ N = T Y

N
N OB e

111/2
192/1
200/1

31/1
38/1"
biy/1
47/2
63/1
72/1
78/2
120/3
161/1
178/1
194/1
199/3
202/2
209/4

1
1
1

1
11

T~ I S R

50

L T U T

127/4
196/2
209/3

36/2
38/2
/3
48/2
67/1
73/1
83/1
124/2
166/1
180/2
195/1
201/1
207/2
215/3

-

=N 2NN W RN WD

=
= = O\ =N
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5/4
33/2
38/3
39/3
40/2
b1/2
42/1
k3/3
k9/1
51/3
52/k
53/k
55/4
58/3
66/2
68/2
59/4
82/1
82/5
83/5
8k /l
85/3
86/2
87/3

89/2
93/2
96/1

Chastozone setosas

1
51
1

39
236

ol
28

13
1
113
249
284

10

9/l

34/2
38/k
39/4
40/3
k1/3
k2/3
b4/5
50/2
51/5
52/5
54/2
56/2
59/2
66/3
68/3
69/2
82/2
83/2
84/1
8k/5
85/4
86/3
88/3

89/3
ok/2
96/2

1

8
11
I

1
227
10
92

10

215

15

39
k7
83
68

39
258
12

198
103
101

15/k4
37/9
38/7
39/6
bo/k
b1 /4
h2/4
bl/6
50/4
52/2
53/3
54/3
57/3
59/3
66/4
68/k
69/3
82/3
83/3
84/2
85/1
85/5
86/l
88/4

92/1
95/1
96/3

12

88
51
125

13
16

22

28

53

53
22

28

237
294

16
30

32/3
38/2
39/2
39/7
41/1
b1/5
3/2
hk8/2
51/2
52/3
h9/2
55/3
57/6
65/3
67/2
68/5
70/3
82/k
83/k
84/3
85/2
86/1
87/2
88/5
92/2

95/2
97/2

80

Y S S S WY

58
20
115

27
k3

11
132
12
ks
485
22
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97/3

98/4

100/4
101/2
102/2
103/3
103/7
105/1
106/1
107/1
108/1
109/3
114/1
115/2
116/2
117/3
117/7
118/h
118/8
119/4
120/3
121/2
122/1
123/1
124/l

Chaetozone setosa con't.

8
1
52
76
85
9
35
17
3
16

2
173

17
15
k6
14
11
107

97/

99/3

100/5
101/3
102/4
103/4
104/1
105/2
106/2
107/2
108/2
110/3
114/3
115/3
116/3
117/4
118/1
118/5
118/9
119/5
120/k
121/3
122/2
123/3
124/5

5
1
141
83
L
k2
1
17
.}
71
2
2
39
9
8

178
16
22

2
12
32

7

4
53
k2

98/2

99/4

100/6
101/h
102/3
103/4
104/2
105/3
106/3
107/3
108/3
111/1
114/2
115/4
116/4
117/5
118/2
118/6
119/2
119/6
120/5
121/4
122/3
124/1

125/3

167
70

92
193

58
b9

98

114

3
78
120

228

37

88
305

98/3

100/3
100/7
101/5
103/5
103/6

104/3

105/4
106/l
107/4
108/4
112/2
114 /4
116/1
117/2
117/6
118/3
118/7
119/3
120/2
120/6
121/5
122/4
12k /2

125/4

43
20

19
19
b7
186
72
96
198
30

ko
67
18
220
22
22

22

107



127/3
141/6
148/7
151/2
152/3
153/l
154/3
155/3
156/3
157/3
157/8
158/5
158/9
159/5
160/2
160/7
162/3
163/3
167/1
168/3
169/2
170/4
172/2
178/5
190/1

Chaetozone setosa con't,

11
6
20
10
73
8
36
66
28
196

71

19
432

68
277
53

137

127/h
142/1
149/k
151/3
153/1
153/5
154/5
155/k
156/4
157/k
158/2
158/6
159/2
159/6
160/4
161/2
162/
163/5
167/2
168/4
169/3
171/1
175/6
183/2

192/1

3

7
8

85

12
32
52
211

20

2h9
229
14

65
k3
59

= W\ BN

139/1
143/2
150/2
152/1
153/2
153/6
154/6
155/6
156/5
157/6
158/3
158/7
159/3
160/1
160/5
161/3
162/6
164/2
167/3
168/5
170/2
171/2
176/2
185/2
192/2

-, W N e

68

219

140/1
146/2
150/3
152/2
153/3
154/2
155/2
156/2
157/2
15?7/7
158/4
158/8
159/4
160/3
160/6
162/2
163/2
166/2
168/2
169/1
170/3
171/3
176/k4
188/2

194/1

75
27
67

48
36

189

22
584

139
201
17
99
48
36
85

15
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194/2
195/4
197/2
199/1
199/5
200/4
202/2
203/2
207/2
208/k
211/3
214 /1"
218/2
221 /4

2/3

10/4
31/3
34/4
36/6
52/7
58/k4
68/5
79/5

Chastozone setosa ocon't,

103 194/3
27 196/1
10 198/2

2 199/2
17 200/1
3 201/2
32 202/3
5 204/3
32 207/3
1 209/3
21 211/4%
L 214 /2
1 219/1
2
Phyllodoce mucosa
i 4/3
2 15/4
1 31/4
2 35/4
1 38/9
1 53/6
1 64/s
1 73/%
1 81/5

L
2k
ké
10

2

273
83

1

4
22
bl

1

1

L O = S ™ Y X Y W G WO

N

195/2
196/2
198/3
199/3
200/2
201/3
202/%
205/6
208/2
210/2
212/2
215/2
219/5

5/l
23/3
32/4
35/5
51/%
55/6
66/5
75/%
100/8

27
15
109
62
54
95

P W R = N = e

[y

195/3 36
196/3 b7
198/4 2
199/ 186
200/3 41
201/4 1
202/5 1
206/3 11
208/3 7%
210/3 21
213/2 115
216/2 1
220/ 1
9/5 1
30/4 1
33/4 1
35/6 2
52/5 1
57/5 1
67/4 1
77/4 2
100/9 17
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103/7
148/7
153/6
169/6
219/2

22/2
67/3
75/2
83/k
86/3
91/1
94/1
96/2
97/3
100/3
101/4
102/4
103/6
105/1
107/1
108/3
110/1
111/3

Phyllodoce mucosa con't,

1

1
2
2
3

Eteone heteropoda

1

£ P N B O ®O O WO WO NN

=
N O

W

118/9
149/5
154/6
175/6
220/2

50/3
68/2
77/3
84/2
86/4
92/1
l/2
96/3
98/k4
100/5
101/5
103/3
103/7
106/2
107/2
108/4
110/2
112/1

1

2
6
2
2

Mt W W F i\t it VNN R RN W N R R =

118/12
150/5
156/7
218/2
220/3

51/3
69/2
80/2
84/3
88/4
92/2
95/1
97/1
99/3
101/2
102/2
103/4
104/2
106/3
107/k
109/1
110/3
112/2

N =g = =

O NN OV NN R N R W WO

119/7
152/5
158/9
219/1

58/3
70t /1
81/3
85/4
89/3
93/2
95/2
97/2
100/2
101/3
102/3
103/5
104/3
106/4
108/1
109/3
111/2

112/3

N N e

O N F W W N N = s =

-
N ©O

= 3

21

10

110



113/1
114/2
115/2
116/2
117/3
118/1
120/1
124/1
127/5
146/2
152/1
154/k
157/k
159/2
160/2
161/3
195/2
198/2
199/k
204/3
212/2

1/2

8/2
11/2

Eteone heteropoda con't.

5

W R e R NNy W R W R R R B B E P e =

113/2
114/3
115/3
116/3
117/h
118/5
121/2
125/k
131/1
147/1
152/2
155/3
158/2
159/3
160/3
168/2
196/2
198/3
199/5
206/4
213/2

Eteone longs

2

2
3

2/2

9/3
11/3

9
N

-
N N F = N =2 N R W0 =R O\

[y
N

= N = N N = O\

113/3
114 /k
115/4
116/
117/5
118/6
121/3
125/5
140/1
151/3
153/2
156/3
158/3
159/4%
160/k
192/1
197/1
199/2
200/3
207/2
217/2

3/3

9/4
13/2

F W

[y
Wi W & = = F 3 0 0O W N = N W = O D N

=
L

114/1
115/1
116/1
117/2
117/6
119/3
122/2
126/2
141/1
151/4
154/2
157/2
158/4
160/1
161/2
194/1
197/2
199/3
202/4
210/2
219/5

6/4

10/3
13/4

B2
W N

= W R F D N NN R =0 R = = = D

111



1k/3
18/2
23/2
30/k
32/k
36/8
37/8
38/5
39/3
4o/2
k1/2
k2/1
43/3
bk /7
47/2
50/2
51/3
52/3
53/4
55/3
57/2
59/3
60/5
62/5
62/1

Eteone longa ocon't,

5

® W P R E R W WO RN R E BB

-
wWw 9 ©

1h4
3(2vs)

15/2
18/3
29/1
31/2
33/3
37/2
37/9
38/8
39/5
40/3
1/3
u2/2
4ly /iy
45/2
49/1
50/3
51/4
52/4%
53/5
55/l
57/3
59/l
60/6
62/6
64 /4

W 3 N Nt W \nn tln 08 D W =R =D W NN e

[T
(=

11(10vs)
6(5vs)
14
9
12(vs)
5(3vs)

17/5
19/2
29/2
32/2
34/3
37/3
38/3
38/9
39/6
ko/4
b1 /k
42/3
bk /5
46/2
ho9/2
50/4
51/5
53/1
54/2
55/5
58/3
60/2
61/3
6l+/2
65/1

O N RO NDWEFE WD = = s

[y
& o

11
b(vs)

BN N e

18/1
21/2
30/2
32/3
35/2
37/%
38/%
39/2
39/7
ko/s
41/5
b2/l
bl/6
47/1
49/3
51/2
52/2
53/3
sk/3
56/2
58/4
60/h
61/h4
64/3
65/2

112

£ 2 WV ® R R WO F R

=
& N

11

W &£ O F W

2(vs)
5(vs)



66/3
67/k
69/2
70/3
75/2
76/3
78/3
79/4
80/k
82/2
83/1
8k/1
8l4/5
85/%
86/l
88/4
90/2
93/2
97/1
98/3
100/3
100/7
101/k
102/5
105/4

Eteone lenga con't,

7

= £ 3 N N3 =

Wy
o

2(s)
b
9

5
1

14
1
3
3
68(678)
7

5
2

66/h
68/2
69/3
70%/1
75/3
76/l
78/l
79/5
80/5
82/3
83/2
8hk/2
85/1
85/5
87/1
88/5
91/2
9k/1
97/3
98/k
100/
100/8
101/5
103/6
106/1

5(1vs)
2
3
I
14

10

2
10

5
24

2
20

1

1

6
15(14s)

5
11(s)
20

2

3

67/2
68/3
69/4
71/2
75/%
77/2
79/2
80/2
81/3
82/k
83/3
8k/3
85/2
86/2
88/2
89/2
92/2
95/2
97/4
99/3
100/5
101/2
102/1
105/2
106/2

22
13

N O \n = N F

io0.
11

9(4vs)

L(s)

- S Y B I

10
k(38)

67/3
68/5
70/2
7h/2
76/2
77/3
79/3
80/3
82/1
82/5
83/k
8L/l
85/3
86/3
88/3
89/4
93/1
96/3
98/2
99/4
100/6
101/3
102/3

105/3
106/4

113

1
1(vs)

26

5(1vs)

= W F ON DN = NN W

N
£

£

=
W W

w =2 W &



107/2
116/3
118/3
118/7
118/11
119/6
120/5
122/2
123/3
127/5
133/1
136/1
143/2
145/3
148/4
149/5
151/2
152/3
153/k
154 /4
155/3
156/2
156/6
157/%
158/2

Eteone longa con't,

1
1
1
25
84
8
1%
2
15
1
1
1
1
12

108/3
117/6
118/4
118/8
119/2
119/7
120/6
122/3
124/5
127/6
134/2
138/1
143/3
146/2
149/2
150/2
151/3
152/h
153/5
154/5
155/4
156/3
156/7
157/6

158/3

24

11

11

N O P N W =N

10

32
8k
k45
20

29

112/3
117/7
118/5
118/9
119/3
120/3
121/4
122/4
125/2
130/1
135/1
140/1
1kl /2
147/2
149/3
150/3
151/4
153/2
154/2
154/6
155/5
156/k
157/2
157/7
158/k

o N
N N O

N DWW NN =R

5(48s)

26

11
13

53

113/2 1
118/2 1
118/6 5
118/10 84
119/4 5
120/% 3
122/1 1
123/1 1
126/5 1
131/1 2
135/2 1
1ko/2 1
1k44/3 1
148/3 9
19/ 26
150/4% b
152/2 6
153/3 5
154/3 7
155/2 1
155/6 76
156/5 24
157/3 &4
157/8 57
158/5 32

114



158/6
159/3
159/7
160/5
161/3
162/5
163/3
165/2
167/1
168/3
169/2
170/2
171/1
171/5
172/2
172/8
173/5
174 /4
176/2
181/3
187/1
189/1
192/1
194/1

195/3

Eteone longa con't.

37
8
69
16
5
25
2
13

W FFE e N

16
13
17
b2
68

= R N e e

~3

158/7
159/k
160/2
160/6
162/1
162/6
163/4
164/3
167/2
168/4
169/3
170/3
171/2
171/6
172/1
173/2
173/6
174/6
176/4
183/1
188/1
189/2
192/2
19k/2

195/4

82
3

27

58

12

12
10

W & 2 O Wn

2

\n

=B W O = = e

10

158/8
159/5
160/3
160/7
162/2
162/7
163/5
166/2
167/3
168/5
169/h4
170/4
171/3
171/7
172/3
173/3
173/7
175/2
181/1
185/1
188/2
189/3
192/3
195/1
196/1

34
30

23

58

12
11

13

27
15

34

P W W e BN

N

158/9
159/6
160/4
161/2
162/k
163/2
163/6

166/3

168/2
169/1
170/1
170/5
171/4
171/9
172/h
173/k
174/3
175/3
181/2
186/2
188/3
190/1
193/1
195/2

196/3

k6
k7

[T
= 3 & 2 WV N, W W ®

N W NN
AN N O N

N B F RN e

27

115



197/3
199/1
199/5
200/4
201/4
202/4
203/2
203/6
204/6
205/5
206/3
206/7
207/6
208/5
209/4
210/3
210/7
211/5
212/4
213/6
215/3
217/1
219/2
220/2

221/4%

Eteone longa con't.

Y

1
25
17
46
24
13
51
28
28
21
36
30

6

21
10

AN N W NN

16
33

198/2
199/2
200/1
201/1
201/5
202/5
203/3
204/3
20k /7
205/7
206/4
207/2
208/2
208/6
209/5
210/4
211/2
211/6
213/3
214/1
216/1
217/3
219/3
220/3

= W W

38
114
24
43

10
13

N O W VOV W

25

112
19

198/3
199/3
200/2
201/2
202/2
202/6
203/4
20k4/4
205/3
205/6
206/5
207/4
208/3
209/2
209/6
210/5
211/3
212/2
213/4
214/2
216/2
218/2
219/4
220/4

10

25
16
19
28
30

28
22

15
13
14

o\

198/4
199/4
200/3
201/3
202/3
203/1
203/5
204/5
205/k
206/2
206/6
207/5
208/4
209/3
210/2
210/6
211/4
212/3
213/5
215/2
216/3
219/1
219/5
221/3

10

19
15

59
55

14
51
18

30

37
1k

30

116



Eteone lactea
193/2 1 196/1 1

Syllis graoilis
9/5 1 25/2 2

Busyllis blomstrandi

7/5 1 9/5 b
20/3 5 21/3 10
23/2 5 24/3 2
27/4 10 28/1 1
29/5 1 36/5 2
71/3 3 73/4 1
214/ 1 220/2 1

Exogone dispar

k/3 1 6/3 1
14/3 1 20/3 2
30/5 1 31/2 1
33/3 1 /2 b
35/5 1 36/k b
37/k 1 37/5 1
38/7 1 38/8 2
39/5 5 39/6 1
h1/3 1 &1/ 1
bly /7 1 h6/1 1

221/h4

26/4

12/
22/1
25/k
28/3
13/4
164/3
221/

7/4

30/2
32/3
34/3
36/5
37/7
38/9
39/7
k1/5

50/3

BN W R N RN e e -

N

16/4
22/3
26/3
28/k
62/8
213/6

10/5
30/4
32/4
35/3
36/6
38/3
39/2
40/3
k2/1

51/k

L T T WX S W

R e B R WO W =
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53/5
56/3
60/5
67/5
70/6
75/4
80/5
84 /2
101/5
153/5
158/6
163/5
171/6

173/7
205/k

10/5

5/2

29/5
/2
69/1
92/1

Exogone dispar con't.

1
7
4
1

=
=

I R W S N I )

53/6
56/5
6k4/5
68/4
72/3
76/4
81/3
88/5
103/7
154/6
160/5
169/6
172/3
174/6
205/6

Exogone hebes

2

Nerels virens

2

1
1
1

8/2

37/1
53/2
86/2

97/1

[ I R N N - T Y S S S O S S O Sy WS O S

=N P

[y

54/2
57/5
64/7
68/5
73/3
79/%
82/5
100/6
145/3
155/4
160/7
171/1
173/3
175/2

14/h
37/2
54/1
86/3
117/h

Lo S O T S S o T N Y ™ S ™ Y WO S S WY

(S Y. - I

56/2
58/4
66/5
69/5
7%/3
8o/k
83/k
100/7
148/7
156/6
162/6
171/5
173/5
178/5

21/4
38/1%
61/1
89/1
118/6

L T Y s W B\ TR~ WX S WX R

[y
= N = O
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141/1
155/k
159/4
163/2
167/h
168/5
171/2
172/3
175/6
178/2
187/2
19k/2
198/2
201/3
202/3
209/k
211/6
213/5
220/3

/2
3?7/3
37/8

38/8

Nereis virens con't.

1

B N BN AN W R =W 0 W B = e e

young Nephtyidae

i
1
11

1

150/3
158/2
161/2
166/2
168/2
169/1
171/3
173/5
176/2
181/3
192/1
195/3
198/3
201/2
203/5
210/2
212/2
21k/1*

34/3
37/4
37/9

38/9

=N R WD W RN RN R R e e

11

13

152/3
158/3
161/3
167/2
168/3
170/3
171/4
173/7
176/5
183/1
192/2
196/3
199/3
201/5
207/3
211/2
213/2
216/1

34/5
37/6
38/3

39/2

et TR T S WX SN S = S S WX S ™ S« U — S T S~ SRS

N W N

WY

154/3
158/k
162/1
167/3
168/4
170/4
172/2
175/2
177/4
184/1
193/1
197/3
199/4
202/2
208/3
211/3
213/
219/4

35/3
37/7
38/6
39/4

S N R R NN O e o] = W\ e e

N NN W
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39/5
4o/3
b1/
43/3
50/
53/6
58/5
64/6
67/2
69/2
/4
75/2
79/2
80/k4
81/5
83/5
85/5
88/k
96/3
100/5
102/5
106/3
109/3
117/k

118/7

young Nephtyldae conj;t.

6

5
22

Wt 2 3 O 2 3 W ® = =2 9 O

N
~3

WM W N = N =2 W P Wn

39/6
ho/k
41/5
hi/6
51/3
54/5
59/k
64/7
67/3
69/4
73/3
76/2
79/%
80/5
82/3
8k/1
86/3
89/3
97/3
100/6
103/b
106/k
113/2
117/5
118/8

N N9 U D = N = " N W R R e

[y
W

W W B B R B a3 B 3N

39/7
ko/5
k2/2
k9/2
51/4
57/6
60/4
66/2
67/4
69/5
/3
76/4
79/5
81/3
82/5
8k/3
86/4
95/1
98/3
101/4
103/6
108/3
115/4
118/5

119/6

-
W

N B 3 W \n = RN N F N

[ -
W W W\n

® = VY W\ F B W

ko/2
41/3
42/3
k9/3
51/5
58/4
60/5
66/4
68/4
70/6
/4
77/4
80/2
81/4
83/4
84 /5
87/3
95/2
99/4
101/5
105/4
108/4
116/k
118/6
120/4

N =2 W F R R 9 RPN NN O W N

N O e
M O ¥
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121/k
127/6
139/2
1%3/3
150/k
152/3
153/4
155/3
156/3
157/6
158/4
159/k
160/&
161/3
164/2
169/4
171/1
173/b
176/2
18k/2
190/1
195/3
197/2
198/4
200/2

young Nephtyidae con't.

123/1
133/1
151/1
146/2
151/3
152/4
154/5
1 155/k
32 156/4
157/7
158/9
159/5
160/5
163/2
166/2
170/3
171/5
173/7
182/1
185/2
190/2
195/4
197/3
199/2

1 200/3 17

T " S "
o & & O W O o

et
-
=~}

(WY
W & FFE 2NN

S S Y - S S O N S O O T Y Y S

-
W

N O N = =W B e
W

(o))

123/3
135/2
142/2
147/2
151/4
153/2
154/6
155/5
156/5
158/2
159/2
159/6
160/6
163/3
167/3
170/4%
172/3
174/3
183/1
187/2
192/2
196/2
198/2
199/3
200/l

L I . T T T S N Y S o S S = N T S SO Y S T LY T T N V. S T )

-
N

125/7
136/2
142/2
150/3
152/2
153/3
155/2
156/2
157/%
158/3
159/3
159/7
161/2
163/5
169/2
170/5
173/2
175/2
183/2
189/3
192/3
196/3
198/3
1994

201/2

Wt v N e

1

N = N WO a3 = RN O\ W B

[y
&

22

19
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201/3
202/
203/6
204/6
206/4
207/6
208/5
209/6
210/5
212/3
214/3
219/1
220/k

221/1

1/3

8/3

10/3
13/4
15/4
30/b
32/2

young Nephtyldae con't.

8
11

N WOROOEFE W R, NN =R N

201/4
202/5
204/3
205/h
206/5
207/7
208/6
210/2
211/3
213/3
215/2
219/2
221/3

Nephtys bucera

1

Nephtys coeca

1

W B W e e

2/3

9/2

10/4
14/3
16/2
30/5
32/3

N NN N =2 NSNS DWW S &

L S O T

201/5
203/4
204/%
205/6
206/6
208/3
209/2
210/3
211/k
213/4
215/3

219/5
221/4

k/3

9/3

11/3
15/2
19/3
31/2
33/2

= 2N W N Vv

16

25

N F R B, DN ONDND

202/3
203/5
204/5
206/3
207/2
208/4
209/5
210/4
212/2
214 /2
216/2
220/2
221/5

5/2

9/k

12/2
15/3
30/2
31/2
33/%

13

13

F N W N

W & R R o e
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123

Nephtys coeca con't.

34/3 3 3/ 1 35/% 3 35/6 1
36/7 1 36/8 1 37/8 1 37/9 1
38/4 2 38/5 5 38/6 1 38/9 1
39/3 J 39/l 2 39/5 1 ko/3 2
0 /k 1 41/3 1 bl /6 1 by /7 1
ko/5 1 h9/2 1 49/3 2 50/3 1
50/% 1 50/5 2 51/3 2 51/5 1
51/6 2 52/3 1 52/4 1 52/6 3
52/7 1 53/5 b s4/3 1 54/5 1
55/3 1 55/k 1 56/5 2 57/2 1
57/% 1 5?7/5 1 58/h 5 59/3 1
59/5 1 60/6 1 61/3 2 61/ 1
62/5 1 62/7 1 64/2 1 64/4 1
64/6 1 64/7 1 67/2 1 68/3 2
68/4 2 68/5 1 69/3 1 69/5 1
71/3 1 71/h 1 73/3 1 74/3 1
74%/% 2 75/% 1 76/4 1 77/3 1
77/4% 1 78/3 1 80/3 1 80/4 1
80/5 2 82/h 2 82/5 1 83/1 1
83/2 4 83/l 1 83/5 2 85/1 2
85/3 1 85/4 3 88/3 1 92/2 1
93/2 1 97/2 1 97/3 1 97/l 3
99/3 1 100/2 2 100/9 1 102/3 1
102/ 2 103/7 2 118/10 1 118/13 1
123/3 1 124/5 1 125/7 3 139/2 1



141/1
145/4
153/6
158/6
160/5
168/4
156/6
172/3
173/4
174/6
178/4
200/4
203/4
204/6
205/7
206/6
207/b
208/2
209/6
211/6
216/2
219/2
220/4

Nephtys coeca con't.

1

N W R W R R W N W WM R R e R WON B R e N e

142/2
150/3
155/5
158/8
166/2
169/2
170/8
172/8
173/5
175/2
181/3
201 /4
203/5
204/7
206/3
206/7
207/5
208/5
210/7
212/h
217/2
219/4

2
1
2
1
1
1
1
2
3
1
1
1
1
2
1
1
3
2
1
1
1
3

143/3
150/5
156/5
159/4
167/3
169/3
171/4
173/2
173/6
175/3
183/2
201/5
204/h
205/5
206/4%
207/2
207/6
208/6
210/6
213/5
218/2
220/2

N B B B R R WO ON O R NN N e e e s

145/2
152/5
156/7
159/5
168/3
169/7
171/5
173/3
174 /2
176/2
199/5
202/5
204/5
205/6
206/5
207/3
207/7
208/7
211/5
214/3
219/1
220/3

F B OB NOR D W NE DWW NN W R R R R s N e
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11/2

31/2

52/2

70/4

85/1

100/5
105/2
117/7
118/7
126/3
148/3
1sk/h
156/6
158/6
162/7
169/2
170/2
171/%

172/

189/4
196/3
204/3
220/2

Glycera dibranchiata

1

L T T I T T Y = S o e S i S T T T T S

13/k
35/5
62/5
75/3

89/3
101/3

106/4
118/2
120/4
126/5
149/2
155/5
156/7
159/5
167/3
169/3
170/%
171/5
174/2
191/3
197/2
204/4
220/3

1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1

22/

35/6

66/l

76/4

98/2

102/5
107/3
118/4
122/3
127/4
150/2
156/2
157/2
162/5
167/k
169/4
170/5
171/7
174/3
191/4
198/3
206/3

L T S S X S o O S T T S o S S o W o N T T

30/k

38/3

69/2

78/4

100/3
103/7
112/2
118/6
122/h
141/2
152/3
156/5
157/6
162/6
168/3
169/7
171/1
172/2
188/2
195/3
203/2
213/3

T T T T - Y S S o o S S S T I O G T
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215/4

10/5
22/4

8/3
17/4
26/4
36/4
43/k
58/3
61/3
68/5
20 /1
121/5
170/6
176/4
215/

5/k
24 /3

2873

Lumbrinereis fragilis

1

Aricidea suecica

2
1

218/2

14/

Paraonis fulgans

3
1

3
10
12

Protodorvillea kefersteini

10/5
19/2
27/4
36/5
Lk /7
60/2
61/4
69/5
70/4%
127/3
170/8
176/5
221/4

2
3

6

?/5
25/3

29/4

1

[N

o T SN, B = S Y CYRNY X Y % S S SO

N
W0

1
2

1

221/4

16/h

14/2
19/3
30/4
37/3
50/5
60/3
62/h
70/b
78/3
143/3
174/5
188/3

10/k4
27/2

36/4

[y

17/5

16/4
20/3
35/6
h2/2
57/2
60/4
64/2
70/5
120/2
143/k
175/3
205/7

14/3
27/3

37/8

L N - T T~ R S V S S O~ SN
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9/5
20/3
k2/3
53/1
58/h
75/2
82/1
89/2
95/2
98/2
101/2
102/3
103/3
108/1
112/2
115/3
117/2
118/1
121/1
122/h
134/1
154/5
157/%
158/7
160/2

Seoloplos spyp.

3

£ N =2 3 R RN O =N R R e\ D

N e
w &

(TS T I

N

12/5
31/1
h2/4
53/3
71/1
76/2
84/1
olt/1
96/1
100/2
101/3
103/2
105/1
108/3
112/3
116/1
117/3
118/4
121/2
123/k4
138/1
156/4
157/6
159/2
160/3

O N R B R R NN 0RO W R RN W N B R e e

13/5
39/3
bo/2
53/l
72/1
79/2
84/5
94/2
96/2
100/3
102/1
104/2
106/1
109/1
113/2
116/2
117/h
119/7
122/1
124 /1
140/1
156/7
158/3
159/3
160/k

[y
2 B W

T B T T

N
~

W N R E N R B R e W 0

17/5
ko/2
52/2
5k/2
74/2
81/3
87/3
95/1

97/2
100/6

102/2
104/3
107/1
110/1
114/2
116/3
117/6
120/1
122/2
131/1
140/2
157/3
158/5
159/5
160/5

N W NP E W NN R R R g e

=2
w O

15

N NN N =N =
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Scoloplos spp. con't,

173/6 1 174/6 1
187/1 3 188/1 1
194/1 6 194/2 1
198/k4 1 199/1 1
204/7 1 209/2 1
211/4 2 213/2 2
216/1 b 217/3 1
Polydora ligni
17/5 1 19/3 é
75/4 2 83/3 2
154/5 2 156/ 1
162/3 1 174/2 1
201/2 1 202/6 1
Splo sp.
3/2 1 4/3 1
36/6 1 53/3 1
77/k 1 86/l 1
Scolecolepides viridils
134/2 5 135/2 6
156/2 1 173/3 1
191/3 48 191/4 8
205/2 1 206/3 1
217/2 1 218/3 bk

183/2
190/1
196/1
201/2
209/6
214/1"
221/5

32/3

102/4
161/2
175/5
206/3

9/4
62/7
98/2

136/2
188/4
192/4
209/8

BN B W R

(RSO

184/2
192/1
196/3
202/3
211/2
215/2

33/2

116/2
161/3
181/3

32/2
64/7
178/5

140/2
189/4
195/k
210/7

N W W = e

N N

[

102
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3k/2
39/3
k2/3
b9/2
51/3
53/3
Sk/k
6k4/2
66/4
68/2
69/3
/3
76/3
77/%
79/%
8o/4
81/5
82/4
84/3
85/2
86/1
87/1
88/3
89/3
92/1

Streblosplo benediocti

5
27
26
21
25

1

2

1
12

128

13

W N VOV = N \n

2

k6
80
13

17
2h
29

38/3
40/2
42/
50/3
52/2
53/4
59/3
65/3
67/2
68/3
69/4
75/2
76/k
78/4
79/5
80/5
82/1
82/5
8/l
85/3
86/2
87/2
88/
89/
92/2

U\U\mmgk‘

21
12
134
61

51
13

11

33
12
25
23
17

258
15

38/9
k1/3
43/3
50/4
52/3
54/2
59/4
66/2
67/3
68/4
70/5
75/3
7?7/2
79/2
80/2
81/3
82/2
84/1
84/5
85/4
86/3
87/3
88/5
91/1
93/1

k5

16

52

19
16
78
b2
65
33

74
sS4
14
ko

15

39/2
b1 /4
bly/5
51/2
52/k
54/3
60/5
66/3
67/4
69/2
74/2
76/2
77/3
79/3
80/3
81/4
82/3
84/2
85/1
85/5
86/4
88/2
89/2
91/2
93/2

25

26
12

22
15
16
11
29
31
32
24
23
15
266
59
14
103
18

16
91

129



9k/1

96/1

97/3

98/4

100/3
101/2
102/1
103/2
103/6
105/1
106/2
107/2
108/2
110/1
112/1
113/2
114/4
116/1
117/4
118/3
118/7
119/4
120/2
121/2
122/2

Streblosplo benedicti con't.

2
L
56
34
20
12

0 £ W = n

ok/2

96/2

97/4

99/3

100/4
101/3
102/2
103/3
103/7
105/2
106/3
107/3
108/3
111/1
112/2
113/3
115/2
116/2
117/5
118/4
118/8
119/7
120/3
121/3
122/3

6
51
13
L5
29
36
21
13
10
14
12
19
11

12
16
23
2h

10
22
26
36

95/1

96/3

98/2

99/k

100/5
101/4
102/3
103/4
104/2
105/%
106/4
107/4
109/1
111/2
112/3
114/1
115/3
117/2
117/6
118/5
119/2
119/7
120/4
121/4
122/4

13
124
107

k9
8
24

95/2

97/2

98/3

100/2
100/6
101/5
102/5
103/5
104/3
106/1
107/1
108/1
109/3
111/3
113/1
114/3
115/4
117/3
117/7
118/6
119/3
120/1
121/1
122/1
122/5

14

30
66
16
11

46

15
24

10

13

22
96
13
23

11
23

130



123/1
125/3
127/3
139/1
1k6/2
149/3
151/2
153/2
154/3
155/k
156/5
158/2
158/6
159/5
160/k
162/1
163/2
167/1
168/3
169/2
170/2
171/1
172/2
183/1
194/1

S8treblosplo benedicti con't.

3
8

9
1

r
36
15
14
38
1
8
27
19
18
22
1

23
2k
ko
11

33

123/2
125/l
127/k
140/1
147/2
150/2
151/3
153/3
154/4
156/2
157/3
158/3
159/2
159/6
160/5
162/2
163/3
167/2
168/4
169/3
170/3
171/2
172/3
183/2
194 /2

3

W o g N W

26
k5
32

18
14

33
10

106
56
22
37
95
27

123/3
126/2
136/1
141/1
148/3
150/3
152/2
153/4
155/2
156/4
157/%
158/4
159/3
160/1
161/2
162/k
163/4
167/3
168/5
169/h
170/4
171/3
172/4
190/1
195/2

48

10
58
100
88
25
23
16
19
k9

16

30

97
k5

38
57

124/1

126/5
138/1
142/1
149/2
150/5
152/3
154/2
155/3
156/3

'157/6

158/5
159/4
160/2
161/3
162/5
166/2
168/2
169/1
170/1
170/5
171/4
173/2
192/1
195/3

13

103

13



195/4
197/2
199/3
200/2
201/3
204/3
207/3
210/3
213/2

1/3
k/2
5/k4
7/5
9/3
10/3
11/3
13/5
15/k
21/2
23/3
27/2
31/3
32/k

Streblospio benedicti con't.

4 196/1 7
16 198/2 22
42 199/4 51

6 200/3 21
27 202/2 7

b 205/3 5

3 208/2 2

é 211/3 5

7 21471 9

Splophanes bombyx

b 2/3 30

1 k/3 67
33 6/3 12

1 8/2 3
20 9/% 25
ks 10/4 14

? 11/4 2

2 14/2 3
37 16/3 22
11 21/4 1

1 24/3 2

1 27/4 2
51 31/4 11

9 33/2 13

196/2
198/3
199/5
200/4
202/3
206/3
208/3
211/4
216/1

3/2
/b
6/
8/3
9/5
10/5
12/3
14/3
17/5
22/2
26/2
29/4
32/2
33/3

14
16

W7
11
18

12
14
21
12

196/3
199/2
200/1
201/2
202/4
207/2
210/2
212/2
219/5

3/3

5/3

6/5

9/2

10/2
11/2
13/4
15/3
20/2
22/l
26/4
30/4
32/3
33/4

38

53

=

Qo

13

b5
26

14
10
48

15
28
21

132



34/2
35/2
35/6
36/8
37/8
38/9
h2/2
51/6
52/7
54/l

56/5

59/5
62/5
é4/5
66/3
67/3
69/5
70/5
/3
76/4
79/5
81/5
84/3
86/4
93/2

Spiophanes bombyx con't,

2
20
6
59

3
16

1
132
55
L

35

b5

52
22
59
14
20

30
13

34/3
35/3
36/k
37/5
37/9
39/7
51/3
52/4
53/3
5k/5
57/3
60/5
62/6
6l+/6
66/4
67/4
69/3
71/3
7%/4
77/%
8o/4
83/2
8k/5

88/5
97/3

1

9
36
11

= = 00 3 o &

58
56

34/k
35/%
36/6
37/6
38/7
ko/3
51/%
52/5
53/6
55/3
58/5
60/6
62/7
65/2
66/5
68/2
69/l
72/3
75/3
78/4
80/5
83/k
85/4
89/k
97/%

12
41
31

29
2k
k5

10

27
k3

L6

26

11
25

19

34/5
35/5
36/7
37/7
38/8
k1/2
51/5
52/6
54/3
55/6
59/4
61/h
62/8
66/2
67/2
68/4
69/5
7h/2
75/%
79/
81/4
83/5
85/5

92/2
98/4

72
16

24

0 F N VOV &

102

11
25
20

15
16
21

89
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100/6
101/5
105/4
118/8
118/12
122/2
150/
152/1
153/6
155/5
156/7
158/7
159/7
162/6
167/1
171/5
172/4%
173/5
174/6
178/5
206/7
209/8
219/2
221/3

Spiophanes bombyx con't.

38
14
1
b2
1
1
10
5
12
2
20
L
20
4
2
13
10
22
8
1
5
1
33
62

100/7
102/5
117/7
118/9
119/7
122/3
150/5
152/4
154/5
155/6
157/6
158/9
160/5
162/7
170/5
171/6
172/8
173/6
175/2
204/6
207/7
210/6
219/3
221/

29
7
39

5
16

2
51

21

= F e W N W

10
10

15

15
145

100/8
103/6
118/6
118/10
120/5
122/4
151/3
152/5
154/6
156/5
157/7
159/5
160/6
163/%
170/6
171/7
173/3
174/4
175/3
204 /7
208/6
213/6
220/2
221/5

&£ O 0 W 00 W

3
12

[

100/9
103/7
118/7
118/11
121/4
124/5
151/4
153/5
155/4
156/6
157/8
159/6
160/7
163/5
170/8
172/3
173/4
174/5
175/6
205/7
208/7
219/1
220/3

58
14
68
21

17

24

31
18

14
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1/1

6/2

10/3
12/4
21/2
23/3
25/3
29/2
30/%
35/5
37/1
37/7
38/7
h2/2
50/3
51/%
52/5
53/%
5k/5
56/1
57/%
59/2
60/3
61/4

62/
64/l

66/2

Pygospio elegans

12

T I

12

32

29

10

27
34

63
56

2/1

7/3

10/5
13/%
22/1
2h/2
26/3
29/3
30/5
36/4
37/3
37/8
38/8
k9/1
50/k4
51/5
52/7
53/5
55/2
56/3
58/2
59/3
60/l
62/1

62/6
64/6

66/3

12

ké

N & 0N F P

(=]

5

W = = &N

125

b

59

132

2/2

8/2

11/2
17/5
22/3
24/3
28/2
29/4
33/3
36/7
37/5
37/9
38/9
ko/2
51/2
52/1
53/1
53/6
55/%
56/5
58/k
59/4
60/5
62/2
62/8

64/7
66/l

2R WO e

89

11

30
11

Wt 8 FF W 9

11
62

S

Wn

222

0o N O W

3/1

8/3

11/3
18/4
23/2
25/2
29/1
30/3
33/4
36/8
37/6
38/6
39/3
b9/3
51/3
52/k
53/2
54/4
55/5
57/2
58/5
59/5
61/3
62/3
64/2

65/3
66/5

N NN N R W e

34

&

22

24
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67/1
68/3
69/3
70/6
71/4
7?7/3
80/4
82/
8k/3
86/1
89/2
94/1
97/3
98/4
103/6
111/2
118/11
120/2
122/2
126/5
14k /2
148/3
150/2
151/4%
152/4

Pygosplo elegans con't,

1
14
1
k5
6

W

(i T T I

50
13

67/2
68/4
69/4%
70%/1
75/3
78/3
81/3
82/5
8l/l
86/2
89/4
96/1

97/4

100/7
107/3
118/1
118/12
120/5
122/4
133/2
145/3
149/2
150/3
152/1
152/5

2

9
3
15
2

3
20

W = O D = O

30

10

67/3
68/5
70/2
71/2
75/%
79/1
81/5
83/5
84/5
86/
90/1
96/2
98/2
100/1
109/2
118/4
119/5
120/6
124 /1
134/2
147/3
149/3
150/4
152/2
153/1

12

11

29

-

o T
N

2, N F DD W DD FEF

F=
(X}

= & N

68/2
69/2
70/3
71/3
76/l
79/5
82/2
84/2
85/3
88/3
93/2
96/3
98/3
103/4
111/1
118/8
119/7
121/5
124/5
142/2
148/2
149/1
151/2
152/3
153/3

N ©® W W

T S W R
O O\ =

N = WV =2 F R W W N

Wy
O

78
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153/4
154/4
155/k
156/6
157/8
158/7
159/5
160/7
162/7
164/3
168/k
169/6
170/7
171/5
171/9
172/7
173/3
173/7
174/5
175/5
178/5
188/
192/k
196/3
201/k

Pygosplo elegans con't.

9
18

15
4

14

W O ® = \n

21

b7
21
130

153/5
154/5
155/5
157/4
158/3
158/8
159/6
161/3
163/5
166/3
169/2
169/7
171/1
171/6
172/1
172/6
173/%
174/2
174/6
176/2
181/2
189/3
193/2
197/2
201/5

9
8

=
AV S ST I S O V. T — S T R B o\ B e

[9rY
= o

20

11

153/6
154/6
155/6
157/6
158/5
158/9
159/7
162/5
163/6
167/2
169/3
170/5
171/3
171/7
172/2
172/8
173/5
174/3
175/2
176/3
181/3
190/2
194/2
198/4
202/2

16

N F W F W O F

15

o\

10

71

86
12
48
42

O O T T S WY \

154/3
155/3
156/5
157/7
158/6
159/4
160/6
162/6
164/2
168/3
169/4
170/6
171/4
171/8
172/3
173/2
173/6
174/l
175/3
178/2
188/3
192/3
196/2
199/4
202/3

F F »

12

32

11

61

37
ks
20
31

WS X T VX SR SO — N
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202/4
203/4
20k /h
205/2
205/6
206/6
207/6
208/5
209/7
213/b
215/4
218/2
219/3
221/3

18/4
25/2
B3 /4

8/2

31/2
36/7
37/7

Pygosplo elegans con't,

17
7
15
1
116

O B F DN

10

(o ¢/

Ophelia limacina

2
8

3

Heteromastus filiformis

202/5
203/5
204/5
205/3
205/7
206/7
207/7
208/6
210/6
213/5
216/2
218/3
219/4
221/4

21/3
25/3
58/2

6

1
1
4

9/3
33/2
37/2

37/8

55
16
15
27
38
70
18

L

6

37

167

2
1

63

3

2
2
b

202/6
203/6
204/6
205/k
206/2
207/2
208/3
209/3
210/7
213/6
216/3
219/1
220/2
221/5

22/3
26/3
178/3

9/k

34/2
37/%
37/8

15
25
15

17

D OFoe

[y

203/2
204/3
204/7
205/5
206/3
207/5
208/4
209/6
211/7
215/2
218/1
219/2
221/1

23/2
27/3
179/2

14/2
34/3
37/6
38/1"

26
38

26

W B e
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38/2
38/6
39/3
ko/2
b1/1
k1/5
/3
bl /7
48/2
50/3
52/2
53/3
57/3
60/3
61/2
62/4
63/3
65/2
66/4
68/2
69/4
74/2
76/3
78/3
79/4

1

3
2

47

16

16
10

W =, N ONW W

27

43

21
16

38/3
38/7
39/4
ko/3
h1/2
k2/1
Ui/l
b5/2
49/2
51/2
52/3
53/4
59/3
60/4
61/3
62/6
64/2
65/3
66/5
68/3
69/5
75/2
76/l
78/4
80/2

20

12

38
k5
36

17
11

14

18

66

75

Heteromastus filiformis con't,

38/4%
38/9
39/6
40/l
b1/3
42/3
biy/5
b6/2
k9/3
51/3
52/4
54/2
59/%
60/5
62/2
62/7
64/3
66/2
67/2
69/2
70/6
75/3
77/2
79/2
80/3

W & = o

16
38

37
12

11
18

= 2 g W

10
38
21
20

21
58
13

38/5
39/2
39/7
bo/5
41/4
h2/4
bl /6
ko/2
50/2
51/5
52/5
54/3
60/2
60/6
62/3
63/2
64/6
66/3
67/3
69/3
70t/1
76/2
7?7/3
79/3
80/l

12

U T
W &£ = o

W N = =2 = W= N D

[ury
- F

62
16
26
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81/2
82/3
83/k4
84/3
85/2
86/1
87/1
88/
89/3
91/2
93/2
95/2
97/1
98/2
99/3
100/3
100/7
101/2
102/1
102/5
103/5
104/3
105/4
106/4
107/4

Heteromastus filiformis con't.,

1

3

7
29
100
54
47
74
86
16
39
141

115
98
99
11
77

6
12
62
71
92

107

119

81/3
83/1
83/5
84 /4
85/3
86/2
87/2
88/5
89/4
92/1
9%/1
96/1
97/2
98/3
99/4
100/4
100/8
101/3
102/2
103/2
103/6
105/1
106/1
107/1
108/1

2
14
2
30
63
78
28
k1
16
65
4
19
72
125
87
112

128
131
27
112
35
60
37
32

81/5
83/2
84/1
8k4/5
85/k
86/3
88/2
89/1
90/2
92/2
ok /2
96/2
97/3
98/k4
100/1
100/5
100/9
101/4
102/3
103/3
103/7
105/2
106/2
107/2
108/2

104

37
126

91

14
90
160
111
56

124

75
169
36
19
125
65
111

73

82/1
83/3
84/2
85/1
85/5
86/4
88/3
89/2
91/1
93/1
95/1
96/3
97/4
99/2
100/2
100/6
101/1
101/5
102/4
103/4
104/2
105/3
106/3
107/3
108/3

13
30
76
104
16
5h
73
21
62
85
65
b3
11
27
50
72
1
11
145
62
8l
76
80
109
121

1ko



108/4
110/1
111/2
112/3
113/3
115/3
116/3
117/b
118/1
118/5
118/9
119/5
120/2
120/6
121/4
122/3
123/2
124/2
125/2
125/6
126/4
127/2
127/6
132/1
134/2

Heteromastus filiformis con't.

95
31
66
107
53
61
89
137
34
129
19
25
69
I
97
54
57
41
98
22
14
43
N

109/1
110/2
111/3
113/1
114/2
115/4
116/l
117/5
118/2
118/6
119/2
119/6
120/3
121/1
121/5
122/4
123/3
124/3
125/3
125/7
126/5
127/3
129/1
133/1
135/1

ko
78
151
61
22
89
114
142
14
86
21
53
k3
60
6
34
60
52
k9
11
42
89
1
11
b5

109/2
110/3
112/1
113/2
114/3
116/1
117/2
117/6
118/3
118/7
119/3
119/7
120/4
121/2
122/1
122/5
123/4
124 /4
125/4
126/2
126/6
127/4
130/1
133/2
135/2

b5
125
51
55
91
38
136
164
43
36
65

37

83
38

56
78

63
20

11

109/3
111/1
112/1
114/1
115/2
116/2
117/3
117/7
118/4
118/8
119/4
120/1
120/5
121/3
122/2
123/1
124 /1
125/1
125/5
126/3
127/1
127/5
131/1
134/1
136/1

132
169
53
39
65
89
63
14
56
16
8k
71
60
67

32
42

by
k9

23
32
23
78

141



136/2
139/2
141/2
143/1
145/3
148/3
149/3
150/3
151/3
152/4
153/5
154/5
155/4
156/k
157/3
158/2
158/6
159/4
160/1
160/5
161/3
162/4
163/2
163/6
167/1

Heteromastus filiformis con't.,

L
6
1
1
2
2

43
32
26
2
5
19
13
36
89
102
49
54
1
38
54
63
60
2
5

137/1
140/1
142/1
143/2
146/2
148/4
149/5
151/1
151/h4
153/2
154/2
154/6
155/6
156/5
157/4
158/3
158/7
159/5
160/2
160/6
162/1
162/5
163/3
164/2
167/2

I

33
k9
15

N =2 N = R0

138/1
140/2
142/2
143/3
146/3
148/7
150/1
150/4
152/2
153/3
154/3
155/2
156/2
156/6
157/6
158/4
159/2
159/6
160/3
160/7
162/2
162/6
163/4
166/2
167/3

59

= = = N OV DN

21

59
79
76
100
29
32

27

53

65

10

14

55

139/1
141/1
142/3
144 /3
147/2
1k9/2
150/2
151/2
152/3
153/l
154/l
155/3
156/3
157/2
157/7
158/5
159/3
159/7
160/4
161/2
162/3
162/7
163/5

166/3
167/4

21
115

15

10
18
23
L6
36
17
24
24

77
51

50
93

7%

17

142



168/2
169/1
170/1
170/5
171/h
172/4
174/2
181/2
183/2
188/2
189/3
191/1
192/3
194/2
196/1
197/2
198/3
199/3
200/2
201/3
202/3
204/3
205/5
207/3
208/

67
25
6

27

12

23

18
4o
76
69
72
83
33
37

32

168/3
169/3
170/2
171/1
172/1
173/2
174/3
181/3
185/1
188/3
189/4
191/4
192/k
195/2
196/2
197/3
198/4
199/
200/3
201/4
203/2
204 /1
206/2
207/k4
208/5

67
46

67

[
N DO =2 F0OW WM N

O N NN = W P
N N =N W O

Y - I

Heteromastus filiformis con't.,

168/4
169/2
170/3
171/2
172/2
173/4
174 /4
182/2
185/2
189/1
190/1
192/1
193/2
195/3
196/3
198/1
199/1
199/5
200/4
201/5
203/3
205/3
206/3
208/2
209/2

48
7
57
71
67

14
21
36
5k
19
93

15
17
10

11
bl

168/5
169/4
170/k
171/3
172/3
173/6
176/2
183/1
188/1
189/2
190/2
192/2
194/1

195/4

197/1
198/2
199/2
200/1
201/2
202/2
203/4
205/l
207/2
208/3

209/3

38

[

21
11
20
102
70
42
116

24
37
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209/4
211/2
212/2
213/k4
215/2
217/2

62/1

2/3

6/3

10/4
14/3
27/4
30/5
32/3
35/2
36/4
51/6
56/5
58/4
64/5
67/4

Heteromastus filiformis con't.

1k
14
21
L
14
1

Notomastus

1

Clymenella

PR WD ON R D O e e N B

>

209/5
211/3
212/3
214 /1"
216/1
219/4

sp.

8Spp.
3/3

9/3

10/5
15/k4
28/4
31/2
32/4
35/3
38/8
5k/l
57/4
58/5
66/4
68/2

y
32
13
45
23
13

L = T S TR ST SRR OV S X

[N

210/2
211/4
213/2
214 /2
216/2
219/5

4/3

9/

13/k4
24/3
29/4
31/3
33/k
35/k
50/3
55/5
57/5
59/5
66/5

69/4

62
28
51
19
10
25

N D ON = B3 0N NN OO =

[N

210/3

211/5
213/3
214/3
217/1
220/k

5/4

10/3
14/2
26/l
30/k
31/4
34 /4
35/6
51/%
55/6
57/6
62/8
67/3.
69/5

27

k9

21

[y
N 0

T - - T N S S Sy o

[y
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72/3

76/4%

80/5

82/4

85/4

100/9
118/7
150/4
152/5
155/6
158/6
160/6
162/7
170/8
172/3
173/4
204 /4
205/5
208/7
219/3

31/2

Clymenella spp. con't.,

27

0O WM WV = = W N = = R sy =RV R EE R WD

74/2

77/%

81/4

83/k4

85/5

101/5
146/4
150/5
153/5
157/6
158/7
160/7
163/5
171/5
172/4
173/5
204/5
205/6
215/k
219/4

Oweniidae ?

1

73/4

[N
[\

1

1

oW W2, NN WD F DBV

= W = N

/3

78/4

81/5

83/5

100/6
102/5
148/7
151/4
154/6
157/7
159/7
162/5
166/3
171/6
172/8
173/6
204 /6
205/7

217/3
220/2

=3 = O\ B WD = R B = NN =W N N F 2

/4
79/4
82/3
84/3
100/8
117/7
118/11
152/4
155/5
157/8
160/5
162/6
169/7
171/7
173/3
203/6
205/4
208/6
218/3

= B R R WD N =R W R W R, R, F RN =D
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Fabriclia sabella
53/% 3 73/2

Asabellides oculata

134/2 2

Amphitrite cirrata

5/ 1 21/3
23/2 3 25/3
26/3 15 27/2
28/3 b 33/4
146/3 1 171/6

Polychaete ?
38/6 1

Oligochaeta

unknown specles

2/1 2 2/2

5/% 3 6/2

9/5 3 10/3
13/4 23 14/3
17/3 7 17/4
18/4 2 20/1
23/1 19 23/2

25/3 6 27/1

= 23 N e

16
ké

91/2

22/3
25/4
27/3
72/3
171/7

h/2

8/1

10/h
15/1
18/2
21/2
24 /1

27/3

10

T T

=R RN W N e

o

97/3

22/
26/2
28/1
73/3

b/
9/1

13/1
16/1
18/3
22/3
25/2
28/1

S SIS

W s s =

11

55
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28/3
31/2
33/k
38/3
ko/s
50/2
55/2
58/2
63/1
72/3
148/1
164/1
204/3

8/2

11/3
30/2
38/3
hi1/2
52/2
56/5
67/4

unknown speclies con't.

6

3
3
15

33
92
15

N
1
1

Peloscolex

58
1
1
1

28

29/3 5
32/1
37/1
39/4
bi/k
51/5
56/1
61/1
63/2
78/1
153/1
178/3

= W ON B oNW e

[N
= = O

benedini
10/2
13/4
30/5
38/7
h2/k
52/3
56/6
70/6

oo N0 W R, W NN

29/4
33/1
3?7/5
39/5
42/1
53/1
57/2
61/4
64/2
8l /4
158/1
178/4

10/3
14/2
34/2
39/3
bh/7
54/2
59/3
71/4

20

[y

28

N W = O W N

B B WO 0N R RN W

30/3
33/3
38/2
39/6
bl /1
54/1
57/4
62/2
65/1
101/1
160/1
179/2

11/2
25/3
36/4
39/5
51/2
56/2
62/8
75/3

7
9
5
2
1
6
A
1
9
N

101

8

R N WO R e
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148
ARTHROPODA

Insecta

Chironomid larvae (pupae)

9/2 1 11/2 1 15/3 2 18/3 2
21/2 3 22/2 1 38/7 1 38/9 1
39/2 1 ko/2 3(1) hi1/3 1 52/2 2
53/3 1 54/1 1 54/2 10 58/l 1
59/3 2 67/2 2 68/2 1 68/3 1
7%/2 1 75/2 3 77/3 1 78/1 1
87/3 1 86/3 1 116/k4 1 159/2 1
169/2 1
Crustacea

Harpactacold Copepoda
66/1 o« 68/1 oc

Oxyurostylis smithi

2/3 2 9/4 2 12/1 1 15/3 2
15/k 2 30/5 3 35/5 1 51/k4 1
53/6 1 54/4 2 54/5 1 56/5 1
58/4 1 58/5 3 64/6 1 68/4 1
77/4% 1 81/k4 1 8h/5 2 100/5 1
151/3 1 151/ & 152/2 1 152/ 4
153/5 3 153/6 3 15k/% 5 155/ 1
156/5 2 157/2 2 157/5 1 158/5 2
158/8 3 160/3 2 160/5 1 160/7 1



Oxyurostylis smithi con't,

172/8 3 173/6 b
196/3 1 204/7 2
207/7 3

Budorella truncatula
10/5 1 54/5 1

Leptognatha coeca
9/5 1 30/5 1

Chiridotea coeca

13/5 1 21/2 1
64/2 1 65/1 1

Chiridotea tuftsl
5/4 1 36/6 1
84/5 1

Idotea balthica

gravel on Middle Ground 6

Jdotea phosphorea
gravel on Middle Ground L

174 /4
205/6

8k4/5

215/h

37/3

56/3

N

175/3
206/7

183/2

58/2

57/6

149



Bdotea montosa

10/5 1 30/b 1 34/5

58/4 1 68/5 1 69/5

77/4 1 82/5 2 100/9
188/4 1

Jaera marina

73/2 1 166/3 1 205/7
Gammarus oceanicus
78/k4 1 80/5 5 133/1

146/3 1 187/2 2

Gammarus lawrencianus

78/4 1 184/2 1

Gammarus mucronatus

189/1 2

Ampelisca vadorum
208/7 1

PsammonyXx nobllis
153/6 1

5?7/5
75/4
174/6

134/2
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h/2

9/4

13/2
31/2
33/3
38/1"
38/5
39/2
39/7
ho/5
k1/5
4l /1
bly/6
50/2
52/2
S5h/2
59/3
65/3
68/3
70/3
%/3
78/3
82/1
83/5
87/1

Corophium volutator

1

2

4
318
81
76
213
68
2
27
21
1
9%
82

19

7/3

11/1
14/2
32/1
34/3
38/2
38/6
39/4
ko/2
h1/2
42/2
h4/3
k6/1
50/3
52/3
54/3
60/3
66/4
69/3
73/2
75/3
79/5
83/1
84/1

87/2

1
1
28
1
69
6

1
176
1
13
2
203

2 W 2w N W N e

-
N O

W
W

120

8/2
11/2
14/3
32/2
37/2
38/3
38/8
39/5
0/3
41/3
b2/b
Ty
146/2
51/2
52/h
57/3
60/5
67/2
69/1
73/3
76/3
80/2
83/3
8l /i

89/1

225

1
47
83

316

134
57

11
14

13

= W N Vv Vv

10
21

16
69

9/3

12/2
30/2
33/1
37/8
38/4
38/9
39/6
Iy
b1/k
43/3
bh/5
47/2
51/3
53/4
58/4
62/5
68/2
70/2
7%/2
77/3
80/3
83/4
85/1
89/

26

ok

195
11

136
239
11

21

= W0 NW o= e

10
11

N N = N
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Corophium volutator con't.

195/1
196/3
198/3
200/2
201/4
202/5
203/4
204/5
205/5
206/4
207/3
207/7
208/5
209/5
210/3
210/7
211/5
212/l
213/5
214/3
216/1
217/2
219/1
219/5

5
159
2
89
108
216
143
116
113
296
168

312
165

95

Ll
472
282
128
332
255
252

126

195/2
197/1
198/4
200/3
201/5
202/6
203/5
204/4
205/6
206/5
207/4
208/2
208/7
209/6
210/4
211/2
211/6
213/2
213/6
215/2
216/2
217/3
219/2
220/2

67
1
136
11
201
386
210
182

255
171
90

205
213

160
ko
152
356
k2

66

195/3
197/3
199/4
200/4
202/2
203/2
203/6
205/3
206/2
206/6
207/5
208/3
209/3
209/7
210/5
211/3
212/2
213/3
214/1
215/3
216/3
218/1
219/3
220/3

152

95
154
161

47
59
27
216
496
90
128

k20

38
141
128
113
304
346
102
124

3

195/4
198/2
199/5
201/3
202/k
203/3
204/3
205/l
206/3
207/2
207/6
208/4
209/4
209/8
210/6
211/4
212/3
213/4
214/2
215/4
217/1
218/2
219/4
220/4

94

143
176
197

63

72
316
149

3
266
228
166

173
197
343
184

52
106
158
183
180
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Corophium bomelli
gravel on Middle Ground 2

Corophium tuberculatum ?

gravel on Middle Ground 1

Aeginina longiocornis
gravel on Middle Ground 7

Caprella linearis
gravel on Middle Ground 1

Mysis stenolepis
105/3 2

Crangon septemspinoa

78/4 1 102/5 1 118/10
152/2 1 155/3 1 155/5
168/5 3 169/7 1 170/8
173/5 1 174/5 1 174/6
211/5 1

Pagurus longicarpus
158/8 1

L O Y

120/6
156/6
172/2
210/4

L N T
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APPENDIX II

Thls 18 a llst of the species not found in the list of

Bousfield and Leim (1959) but encountered in this study.

Dif-

ferent symbols are used to designate the presence of species

found on recent unpublished lists;:

# first found in Petersen & Petersen (1976), summer & fall, 1970

+ first found in Gratto (1977), summer & fall, 1976

{ firat found in Fuller & Trevors (1977), summer, 1977

PLATYHELMINTHES
! Notoplana sp.
NEMERTINA
i neus sp.
+ ere us 8p.
ANNELIDA
i rrg
on arenicola
* etozone setosa
* ;¥E§;§§ooe nucosa
L teone heteropoda
# Eeone longe
@ ceone Iao%on
racllis
bilomstrandi
bl ogone dlispar
* ogone hsbes
e 8 §§cera
| Lulﬁrfnere‘s ragilis
# Glycera IIEEanohgaEE
* §iin Al -
8 ons
Protodorvillea kefersteini
+ fragilis

Seoloplos
+ Bogloplos Eu.%f-— St

ora gn

ANNELIDA

x4t & ok kg R

3

® Kk ¥

Pgl{ghggfa con't,

Scobecolepides virides
EEreBIospfo benedictl

Splop es bom
splo elegans
%pgglki—limaoi
eteromastus T1liformis

Notomastus sp.

Clymenella zZonalis
Owenlidae ?

Fabriclia sabella
sabe des oculata

Amphitrite ocurata
pofyoﬁaefe ? (unknown fam.,)

Oligochaeta
unknown specles
Peloscolex benedini

ARTHROPODA

Insecta

Chironomidae larvae
Crustacea

harpacticold Copepoda
Lepto thia coeca
Ampelisca vadorum
Caprella linearis
Aeginina

Tonglcornis



