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ABSTRALT

The isotopic composition of the organic components of an animal’s
body, with respect to carbon and nitrogen, reflect the wsighted average
of the isolopic compositions of the animal’s food sources, with a certain
degres of enrichment in  the heavier isotopes. Thus, by comparing the
isotopic compositions of the animal and all the poitential food sources,
it is possible to ascertain the relative proportions of each availible

food source in its diet, if the various food sources are sufficiently

u

isptopically distinct.

This approack is particulariu useful
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o be complex and where there are several sources of

e

food-wshs  tend
primary productivitu. In this study it was used on two types of clam in
an arctic and 3 temperate estuarine tidal flat in order 1o assess the

pesults  indicated that while marine and  terrestrisl organics  wers

temperate site depended mostly on maring organics.
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1. IHTRODUCTION

within species, especially with respect o fesding strategies. Thers ara
also many potential food sourcsas including marine and terrsestrial organic

matter and prinsry productivity within estuaries themselves. {(Gearing
et.al, 1984; Haires and Pontague, 1979, Incze et.al., 1782; and others)
The understarding of thess food-webs is important for the managsment
of these environsents {(Stephsnson and Luon, 1982). The complexity of the
food-webs, togetber with the fact that detritus is & major food source in
makes it very difficult to assess the relative importance of
ny one source of primary productivity to a particular consumer organiss

in the system (Haines and fMontagus, 197%; Hclonnaughey and McRoy, 197%h:

tracers  such as iparing fatty acids in consumers amd plants | and by

following radio-isotopes through food chains (Hainss and Rontague, 19750
One of the newest and most promising methods is the comparison of the

stable isotope ratios of common, imporiant elements (L N,E and H) in the

basis of this method s that different souces of primasry productiviiu

are passed on e the consumer (DeMiro and Epstein, 1978 znd 17810, The



average isotopic composition of the consumer is related to the averags of
all its food sources: thus, if the source isotopic signstures are

sufficiently distinct and enough  isctope sets are used, it is 2 simple

]
i

mathematical problem to calculate the relative proportions of sach source
in the diet from the average isotopic compositions of the consumer
{DeMiro and Epstein, 1978 and 19B1).

The aim of this report 15 to use carbon and nitrogen stable isotops

ratios as iracers of organic matter in food chains to compare the

importance of ierrestrially fived organic matter to an arctic and -
temperate ectuar ne  intertidal community., A filter-feeding and deposit

carbon and nitrogen isotopic composition of the organic componenis of the
clams. all  the possible sources of primary productivity (Lerrestiriel and

isotopes, and mose recently uwsing nitrooen and swiphur isolopss as ssll,

£ L Y one = $ g w 5 = P 3 - 4 3 -, >

to assess bthe importence of various food sources o cosstal and

e S A TR b e $ § » g v, innm oy = e 211 fdigt Foarnd
ecosystens  wheres thera 81t g Bars Lhan O 120%0Di0atly D15l RERERY
~ - - - b FI T ) . -

sgurces availible (Haines, 1%74:
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1.1 THEORY

There are three assumptions inherent in the use of this method {

1Y Each source of primary productivity has 4 constant isotopic

composition .

2} Ther
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is no fractionation of isotop
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decomposition of organic matier to form detritus.

3) There is little or no fractionation between an organism’s bodu and

its food.

Hone of these assumplion is perfectly valid; however, the departures

from the ide condition can be accounied for so that a reliable pictups

and  Fiwing of  organis coap

tharnodunanic stability of 2 compound depends on the isolopic composiiion



of its elemsnics. If 2 sustem s undergoing & reversible reaction that
involves isotopic exchangs, the isotopes will redistribute fthemselves so
a5 to mavimize the stability of the suystem {(Anderson  and Apthur, 1983
Haplan, 1%81).

The differences in the carbon  isoctope composition of differsni

1T

sources of photosyntheticallu fixed carbon ape primarily dus to kinstic

ractionation during the uptake of COo {(Anderson and arihur, 1783). There
is a preferential uptake of 1~E8ﬂ at the lsaf surface. Thers are further

enrichments in  12¢ during the fixing of COo intoc organic acids. The
magnitude of this depends on the the particular biochemical pathwau used

L4 plants exibit & much smaller fractionation than Oz plants (Anderson

and Arthur, 1983:Deines, 1980; Felerson et.al.[1983), possibly because Cf

plants utilize a great
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alsg  source differsnces as  warime macrophutes  btake up dissolyed
bicarborate fon shich is enriched tn 20 pelative to almospheric COs dus
Y. Fhytoplankion takes

tooan eguilibrive effect {anderson and drthur, 198

up  dizsolved Clp  and s depleted in 220 (dnderson and Arihur, 1983

praferentially fixes the lighter isciope,

MHzY in s0il waters in, eguilibrium  with the aimospher

""i

g become enriched

in 1oy tKaplan,  1%83; Letolls, 15263, Host plants take up prefiaed



nitrogen in so ution. PBRiclogical wuptake results in enrichmant in the
lighter isotope ‘Letolle, 1988).

Most of the isoctopic fractionation in the fixing of carbon and
nitrogsn in orgahic compounds are phusical effacts. Thus, concerning the
first of the aszumpiions listed on page 2, different sources of primary
productivity will have constant isotopic compositions IFf the physical
conditions of the environment are constant { Gearing et.al., 1984). This

must be taken into account when plant sources are not sampled directly.

Concerning the sacond assumption, processes cocuring in the soil,
maediated primarily by bacteria, are extremely complex {(Letolle, 1980;

flacko and Estep, 1983). The wmany biochemical processes exibit a wids

o~

varisty of degrses of fractienation when isclated fracko  and Estep,
1983). It appears that, on averags, the fractionation of carbon  isolopes
ts negligible { Bearipg st.al.. 15843, It is not  known ust  what iths

averall effect is for mitrogen isotopes {Racko and Estep, 19830,

fractionation with the wptake of organic carbon  and nitrogen. This

frectionalion lsads Lo an spricheent in the snimal of the hs

s’ln

Viar jsotope
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in both cases {(Dedliro and Epstein, and 1982}, The fractiosnastion in

i 1 3 "‘::4
carbon is dus to the faster rate of respiratory f<002 loss compared to
hegvy  Clo (DeMire and Epstein, 1978}, It sppears to be independent of

specises o diet but  there s significant wariation among individuals



The maghitude of the fractionation was more variable for nitrogen,
with significant variation between individuals, species and diets {(DeNiro
and Epstein, 1981), Variation with diset was the smallest of the thres
{DeMiro and Epstein, 1981).

The conclusions wers that it was possible to  get an estimate of the

average isotopic composition of the diet from the isotopic composition of

i

the whole  body of  the animal,  especialiy if the assimilation

fractionation factors are known (DeNiro and Epstain, 1978 and 198@). Thus

P

imate the

e

the use of carbon and nitrogen stable isotope ratios to es
propartion of isotopically distinct food sources in the dist of an animal

a valid technigue (DeNiro and Epstein, 1978 and 1988),

1
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: £ . - , . T , [ .
Some studies have been made on the biomagnification of 13¢ and 19 in

natural, well understood food-webs (Felonnaughsey  and  BoRow,  197%9h:

Minagawa asnd Wads, 19843, These have shown thal on average an znrichment

v 15, . '
in 130 and 19M, of about 1.5 and 3.5 permil respectively, accurs 3l esch

1T



2. MATERIALS AND METHODS

2.1 SITE LOCATION

The two sample
Fenninsula, Baffin
Harbour sstuary, HNova
stations were located

covered at high tids
At Fangnirtung,

along 2 transect run

Fangnirtung Fjord, on the Cumberland

Istand, and Luyle’s FBay, in the Clyde Rivar-Hegro

Scatia { fig. At =ach site the sampling

ot the tidal flats at elevations that wsre usll

and exposed or in shallow water at low tide.
all ware taken

the sanples al 4 sampling stations

f th

22
i

: flat just

perpendicular to shore on a section

o~

south of the town site { fig. 2). This was the location judged Lo be the
least influenced by fuel and waste pollution from the town site. At
Lyle’s Bay the samples were Laken from four stations arcund the perimster
of the bay { fig. 3}

2.7 GARPLE COLLECTION

b each of the two sites,  representative filter-fesding and
gaposit-fesding clam  species  were  chosen. At both sites  ihe
deposit-feeder choosen was  Macoms balihica. The  filter-fesder at
Fangrirtung was Hiatellas arctica, and  at Lule’s Bay flus arenaria. The

L

Fanghirtung

be sampled at both sites as Hialella is gz deep water
Tatitudes  and fysz could not faken in guantity ad

we to competition with the lown's people.



1 LOCATION MAP FOR COLLECTION 3ITES AND SITES rOR

STUDIES FROM WHICH DATA WEREZ BORROWED

G collection sites ©

200 km e—

a Pangnirtung

.

"’ b
| >

Lyle's Bay

)

. & Buzzards Bay

‘ Hamllton Peterson et.al.
2 (1985)

lj
(w3
i



FIG. 2 SAMPLING STATIONS ON THE PANGNIRTUNG TIDAL FLAT
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FIG. 3 SAMPLING STATIONS ON THE LYLE'S BAY TIDAL FLAT

sampling station®©
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Clyde River
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g wers taken at ecach station

o

H
i

At both, sites live clams of both spe

[

where  found. A sampls of  the top five centimetrss of sediment was also
taken at =ach station. The clams at Fangniriung were kepi in fresh fjord
water for 48 hours after sampling to allow them to evacuate their guts.

Orly the Nacoma were able to survive this treatment, however, so that the

7

Hiatells probably did not completeluy clear their guts. The clams from
Lule's Bay were not allowsd to clear their guts. At both sites the clawms
and sediment were frozen within hours of sampling or the 48 hour cleaning
period.

At Fananiriung, ysamples of the potentiazl food sources were also
taken. These included sampliss of terresirial vegetation, Fucus and ssston
samples. The terrestriasl vegetation was  taken just in from the landuard

end of the transect. Sampling was subjective, the majority of the samples

baing peat moss 2long with some grasses and woody sheubs. Fucus  was cu

rom live specimens slong  the fransect. Ssston samples  were taken by

_.11_
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AMPLE FREFARATION

To ensure  that onlu organic carbon and nitogen were analysed ezach
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o room temperature then washed in disti

water. Samples were then fresze-dried under vacuum with liguid nitrogen

Dried camples were crushed to a powder,

pia)

2.3.2 CLARS
Twa components of the clams were anslysed seperately, the bodu
tissuas  {uwhole bodies) and the organic  matrix of the shell, The samplas
were thawsd to roow tempsrature  and the bodies were pemoved from the

dith & blunt knife blade,
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A11 pieces of periostrscum and  Lissue with  algel  orowlhs wers
repoved,  tne bodiss  were  then prinssd thorough i distilled water,
Samples were then freeze drisd under a vacuws with liguid nitrogen. Ho o

remains in the tissue as a3 pesuli of fhis process (A.nuf, perzonsl
roms. i, The dried samples wers  then crushed. Samples Wers  meds up of 2
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2.3.2.1 SHELL MATRIZ (insoluble fraction)

The shalls were all rasped to clean off any periostracum, remaining
tissue, ligament or aigal ogrowths., The shails wsre  then rinsed in
distilled water, dried, and crushed into approximately 2 mm fragments.

Five- to six-gram samples of shell fragments were placed in celluloss

o

dialysis bags (20,000 AW) with dietilled water, The bags were dialuzed
against a saturated EDTA solution, buffered to pH=7 with & phosphate
buffer, until all the CalDz had been dissclved. This took about ons

month., The bags were them soaked in running water, kept cold to  inkibit

bacteria, for thres days to dialyse away the EDTA. The bag contents wers
then centrifuged 3 times in distilled water, discarding the supernatant.

The final pellet was the insoluble fraction of the organic shell matrix.

This was oven dried at 989C for 24 hours and then crushed io a powder,

2.3.3 SEETOH
The gless fibre filters were drisd at 949C for 1 hour and shredded.

hawed  fo roow temperature. GBamples wers
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digtilled water. The samples were ther oven drisd for 24 hours at 9890

and  crushad,  A11 clams  were pemoved from  the ssdisent peior o



2.4 ISOTOPIC ANALYSIS

ysig, the organic material was converted to COn and No ogas

carben and nitrogen in the original organic maleriel. The crushed samples

and  the tubss vacuum sealed. The guantity of sample placed ir the fubs
depanded on the sstimats of iis organic content and the elsment o bs
analused. For carbon isotope ratio analyses 1 to O micrograms of  organic
matter was needed, and for nitrogen 5 to 15 micrograms. The sealed tubes

wers baked at 5589C for 2 hours to react the organics with the Cul. Ths

rasulting COs or No gas was analused on 3 UG MICROMASS 662D mass

i

spectometer against sitandard CO;  and No o gasss. The raw date wers

r"l
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notation as follows {Andsrson and Arthur, 1983%: Kaplan, 19833

dX=0lRgapp1a/Ratangary? 111000 pernil
whapa X= the hsavisr isotope g or 15y
k= the isctopic ratio Lip/120 op 103714y
standardst carbonate from PEEDEE Belemnits (PDE} for carbon
atmospheric Mo (ATRY for nitrogen

By this notation heavy isotops enrichaent increases with del value.
The data werse analused for differences belween classes using the

Witcoxon rank sum test (Hann-Whitney tast



3. RESULTS
3.1 COLLECTION BITES

Both sites wers estuarine tidal flats.

The arctic site was located in a qlacial U-shaped valleu. The major
river input was from the Weasel River which drzins the Fennu Ice Cap. The
river bed consisted of gravel with some sparse wvegetation., There were
saveral smatlar rivers empiying into the fjord closer to the sample sits,
Thece arsas were covered in peat and small  shrubs. The river water was
clear  and colourisss. In July the flord was coversd with 2 lid of fraesh
water, salinity 7.3 sermfly about 1 metrs thick. The underiying

mass had 3 salimity of aboul 21 peewil. In August the whole weter column

had a salinity of  aboutl 21 persil. The waler ifemperaturs was far
July and Augusi.

The transect was locatsd on o5 tidal flai consisting of mud and  sand
with & surface  layer of mud.  The subsirate was seen 4o contaln
woody and  leafy deiritus as well  as Fugus  dedritus. The subsirats was
axidized {brown) to a depth of aboul 3 cm, whers i1 made & sharp

transition to a reduced (black) condition. The dominant vegetabion on ths

flats was marrophutic algae, mostlu Fucus.

The  temperate site  was Ircated i a  brackish £ELUArY
f5alinitys28 temp 18-135CH. The arez arocund Lule’s Bau was ¢ szlt  marsh
whara the dominant vegitation was the sez grass SGpariing, 3 Op plant. The
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st and  scrub, all of which wera

fore

assumed to bz C3z plants. war no major agriculture in the area. The
tidal flast cons substrate with abundant Spartina detritus
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3.2 ISOTOFIC ANALYSES
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Wepe wamined under binocular and
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campound microscopes., They contained abundant  terrestrial plant debris
and mineral grains, but no phutoplankton or zocplankton were seen on the
filter fragmenis observed. Thus, at least in  July and =arly August the
fjord water contains insignificant guantities of plankton relative to the

guantity of terrastrial debris. The mean leCpDB for the particulate

is similar to the valuze for suspended particulats

reported by Imcze et. _al. (1982) for the Sheepscot River astuary (Raine,
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The data from the clam soft tissue and shell matrix are listed in
tables 1 and 2 respectivelu. It should be noted that both soft tissue and

shaell matrix samples are of pooled individuals. Thus the variance in dats

oy dy

dat a

i

aof

s

undersstimates the variation among individuals. Th

furnished by C. Leblanc (fig.l} was from indidus! clams. The standard
deviations from these samples are an  order of magnitude greater than the
standard deviations for the same data classes of similar size from this
report. This should be noted when interpreting the rasults of statistical
analusis on clam tissue,

The following trends were observed in the isolopic composition of ths

clam tissues.

1,

from & { pr=6.1 in 311 cases), alihough this may  be duse  to the small

In the arctic site the filter-fesding speciss was  depleted in +90

permil in the shell matrix. Poth thase differsnces  wepe significant et

was significant &t the 55 level. There was no significant differance in



e bbe ket i o P -
In  ths temperaie  site  thars was no significant dif

at  both sites, in the rslationship

of the whole body and  ths insclubls
i
£

graanic shell matrix (Labls  3). The maleiw was  alwaus sneichad in 290

comparaed  to the whols body and depletad in L34, Thers was a largs rangs,

howsever, in  the degree  of enrichment or depletion between speciss and
- i o e T 5 Loy e - Lty oo FE o . D o

sites. AL but  tun of  the Dd¥ipell  pateiu-bagdy wers significantly
differant fraom & at the 53X level. The two exeplions were the Lyle’s Bay

3.2.3 SEDIRENT
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The sadiment d1°C values are reported in table 4. As was the cas
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amples, the low nitrogen content in the sedimant prevent
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nitrogen stable isctops analysis. Ho estimate could be made of
sediment dl98 a5 the valuss for sadinent are guite variable { Kaplan,

. e L. I
ediment 130 abundance was similar for both sitas
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and similar to valuss reported in the litersture {Greasring et.al., 1984,
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Haines, 1%974; Macke, 1983).
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TABLE 1 CLAM SOFT TISSUE ANALYSES

FAMGNIRTUNG LYLE™S BAY
facona HIATELLA faCOnA fYa
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~17.446  ~26.920
~17.280
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0.258  6.379 2.154 8.371 8.771 1.427
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TABLE 2 CLAM SHELL IMSOLUBLE ORGANIC MATRIX ANALYVSES
FANGHIRTUNG LYLETS BaY
RACOMA HIATELLA MACDAA nYa

-16.288  -19.248 -153.1%6 ~14.446
~-16.868 -19.11% -153.3252 -14.282
-16.135% -18.979 -16.789
-15.327 -18.872

—15 417

e & 7

S04

~14.@3@

-13.935

~15.4647

-

et 4 kI L 4

el A BT |

-14,8084 -19.858 -15.22 -156,512
¢.368 @.157 8.040 8,257
9 4 2 3
dloaTy (FERMIL)
B.4%7 f.215 4.878 G.383
g.784 4. 448 5.251 5.794
9.984 b.864 3.742
8.%51 £.877
2,229
7.701
#.192 5,371 3.0685 Z.713
§.418 ¢, 365 G6.571 &,114
: 4 2 z
TAELE 3 RELATIOHBHIP BETWEER THE REAN ISOTORIC COMFOSITION
OF WHOLE CLaR BORIES AMD THE IHEDLUBLE ORGANIC
SHELL RATRIY
FANGHIETUHG LYLETS BARY
BpACORA HIATELLA HMACOAA HYA
perpill
ULL'LFDE shell-body 4,198 2.7%4 1.789 1.853
[”{“f\’ﬁ””umﬂ hody ~1a416 -2 432 -2.412 -3 126

| £ ad
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TAELE 4 PLANT AND SEDIMEMT AMALYSES

FAHGHIRTUHG LYLETE BAY
FUCUS LANHD SESTON SEDIAENT SEDIMENT
FLANTS

~13.371  -28.135 -26.983  -20.889 ~22.571
-12.840  -37.585 -26.838  -21.078 -21.600
~11.517 -24.4682  -22,271 -22.260
-11.459 24,387 -26.154 ~25. 158
~12.390  -27.820  -25.723  -21.099 ~22.895
B.945 9,445 1,378 8.879 1,557
4 2 4 4 4

TABLE & PLANT ANALYSES FROM THE HEW ENGLAND SALT MARSH

d130ppp (PERRILY  d13Nars (PERRIL
RE AN Sy NEAH 5,
UFLAND Cx FLH&TS -78.4 1.3 8,4 1.7
MARGH ce ANTE 3.1 8.8 1.8 2.4
FLANKTON -21.3 1.1 g.é 1.0
from FPeterson et, al., 198G
T
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FIG. &4
OF THE PLANTS,
PANGNIRTUNG TIDAL FLAT
{BCPDB (permil)
Fucus
_15.la Macoma whole body, July

1b Macoma whole body, August
l1c Macoma shell matrix

12a Mya whole body, July

2b Mya whole body, August

2c Mya shell matrix

RELATIONSHIP BETWEEN THE ISOTOPIC COMPOSITION
SEDIMENT, AND CLAMS ON THE
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terrestrial plant data from: Peterson et.al. (1985) and others



FIG. 5 RELATIONSHIP BETWEEN THE ISOTOPIC COMPOSITION
OF THE PLANTS, SEDIMENT, AND CLAMS ON THE
LYLE'S BAY TIDAL FLAT
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dashed lines indicate unknown values
plant and plankton values from: Peterson et.al. (1983)




4, DISCUSION

4.1 METHOD

d

T

e

14

Az stated earlier, ctable isotope ratios in organic matier ar

1T

to  assess the proportion of an animal’s dist mac up by a given food

source. This is done by comparing the isoto composition of the

=

3
™

animal’s dist, calculated from the whole body isotopic composition, with
the isotopic composition of all the possible food sources (DeNiro and
Epstein, 1978 and 1980, This cen be done graphicsily, as in figs. 4 and
3, by comparing the spatial relationships of the isctopic distributions

of =ach group, to gpisld 2 gualitative asssesswment. & more guantitative

asssssment Ccan be mad

3]

By solving 2 set of mutually  dependent linear

rix
=
s
g

ong eguation per isotope sel used, where ithe variables are the




plant sources is improved bu using many isotopes at the same tims

4,2.1 PLANT AHALYSES

e
21
o
m

it the arctic site the spread in d13¢ between the tuo plant sour

{15.5 pernil) is sufficient to distinguish then,

T

Phytoplankion was not identified in either the seston or  the

130 dacresss  with temparature {Anderson

o

sedinent. Marine phutoplankton
198@) 25 explained previousiy. Given the water
temperature  in Fangniriung Fjord the suxpected g3 values would be

petuesn  -28 and  -23 permil  {bnderson and  Arpthur, 1983:; Deines. 1980).

This would wmake plankionic  and terrsstrially fixed organic matter

= “ 5 ] - : q fe Yy >
bave dlUN valuss close to zero fRapian, 1983: bLetells, 19¥BE: Felerson
2t.al.. 1783} while marime wvelues ars  ususlly higher { Kaplan, 1783
Feterson et.al., 1983 {a diGM valus of 2 was assumed for the terrestrial

-

i



At the temparate site the sources of primary productivity: Spartins,
R . . , - KR
terrestrial plants, and plankton, are  all distinguishable with dl3 and
7' 1 -
4130 data (Peterson et, al., 1989).
4.2.2 SEDIMENT ANALYRES
Only carbon  analyses wWere made  oh sediment samples.

degredation and deilritus formation have little effect on ths gl of

organic matter {(Gearing st.al., 1984) the d13C  of the sediment organic

matter should reflect the weighted average of all  the detritus sources.

it has cRoy, 197%a) that the action of

or
i
ik
=
W
o

U
L3
i
1]
fea il
it
oo 58
=
']
(e}
3
>
o
1L
[
¥ ueid
ps
[0
o
0
pos §
o
o5
e}

“abritivore ssiofuane could enrich the substrate  in organic L3g

that ferrestrial detvritus is more  ahundant on the Lide Tist. Thiszs is in
the wiswel imprassion of fhe sediment detritus.

For  the Lule's Bay sediments the, mean 4330 fsee fig. 53 s 5.7
perail greater  than the tereesirizl Oz walus, 1.4 perwil lsss ihan the
plankton value and 7.8 parsil less fhe satus. Fings i
are 3 potentisl sources of delritus d only ane set of  isotopes valus:
to work with, it is theorstically impossible tc work ocut the proportions
of sach type of detritus  in the sedigsni. One must also consider the



valus for the whole body. & better alternstive would b2 to experimaniallu
determine the DdL3C, 4. (DeMiro and Epstein, 1978)

5 were less straitforward (DeNiro and

D

The trends for nitrogen isotop
Epstein, 1981). Although the DdlSHa_d was usually greater than €, there
was a large variation among individuals. The mean value was 3.6 permil
(80=2.4). Thers was alsc 2 largs range  in mean Ddisﬂa_d valuzs bztuweszn

the same spzrcies on different dists and different species on the sane

should be superimentally determined for use in food-web tracing.

daing 0190 values alone |, fig. 4 it shows that the d130 of the clam
diets, =estimated as  the mean whole body  walues less 1 opernil.  ape 4
periil  closer to the terrestrial values for Hiztells { -23 peraild and
are half way between the ferrasirial and Fucus valuss  for fscoms ( -2
permnill. Thus the data suggest that terresiriasl  and marine primary
productivity  are about equally  important to the arctic tidal flat. The
slightly more terrestriasl signaturse for  the Filtep-feeder may be dus  io
less assimilation of the ssdiment organics, which sre enriched in 13g By

values could indicate one of several situstions. Since 198 enrichment
T



presence of benthic  algae, probablu mostly diatoms, which have dl3C

values 2 to 4 permil  lowsr than that  of the phutoplankton  (Hainss and

howsever, Spartina  detritus makes wp a1

jal}
s
(e}
[§x)

proportion of the total detritus. Thus, from the relationships in fig. &,

terrestrial Oz organic mabter wust make up & similar proportion to

account  for  the low sediment di9C. This could come in the form of
particulate wmatter and in the large concentrations of organics acids
brought in by the rivers, These acids enter the food-web through

assimilation by bacteriz (A, Risk, personal comm.)., It is nob possible to

azsess the proportion of algsl detritus

4,2.3.1 50FT TIGRUES

P Y B - gl N FE B T g - 4y R T T ¢ 13 R N R | -

DaMiro and Epsiein (1978 and 1981Y, in & series of laboratory feeding

- . - - T - - - - R S | > - - F -, - - .3

studies | noted the following isotopic relationships belusen  animals and
; 4 .

their food. For carbon the 4120 of the whole organise  was alwmest always

Larger than af itz food. The mesn difference  betwesn animal and
co moaldn - N - .

diet, Dd*9C,.4, was 8.8 permil (5D=1.1). This was primarily dus
praterantial  respiratory loss  of L2005,  Therse was 3 variastion EY et

individuals of  between 8.2 and 1.8 permil. The range of mean values fo
different species on the same  dist and  the same  species on different
diels was 1 permil or less. Thus, a reasonable sstimste the d130 of an
animal’s diet can be can be wmade by subiracting about 1 parsil fros fhe



generally occurs at sach

Lraophic

{(DeNiro and Epstein, i?B1; Ainagawa

level

and  Wada, 1784}, the data could indicate that the organic nitrogen has
passed through several consumer organisms before reaching the clams. This

possibility in a detritus dominated food-web. The dats could zlsc
indicate that the claws get wost of Lheir nitrogsn from marine organic
matier, or that there is soms microbial activity in the sediment that s

causing a large fractionation

in the organic nitro {(Macko and

Estep, 1983), It is not possible to discriminate betwsen thess or other
possibilities with the data at hand.

The dats in table 1 show a trend toward lower d13C values from July
to August in both clam species. There are  tuwo explanations for this. One
is that since the river flow drops off at the end of the summer the clams
depend more  on marine  carbon at the end  of the summsr., This would be
expressed  as heavier carbon isotope sigRatures 3t the start of the next
summer. A5 they take up the terrestrial organics brought in by the rivers
in 2arly summsr their body di30 yould drop. The other suplanstion 15 that
the clams  are building wp Llipid reserves over ithe summer. Since lipids
are Hip depleted (Deines, 1788: Dedirc and bBpsiein, 1978; Aoclonnaughey
and MeRou, 197%2) this would alse lower ths body 4130 value,

Unlike the clams in the arctic sits, there was no significant

difference in  the d¢130 of bo
fesding clams. This could be

filtep-feed fros the water
Risk, 1977}, Since the sedigps

du  tissuss bsdwesn  the filter and deposii
dus o the fact thst althoushk fscoms is
posit-fesder  of  suddy subsirates it will

colunn Lo suplement this wnnicliffe and
itoin Lule’s Bay is veru sandu, the Bacowa
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individuals on differant and, in some cases, similar disls were quile
large (up  to 3 permil for dlic and 9 permil for dLoN) , it is not
poscible to generalize (DeNiro and Epstein, 1978 and 1981). This is due,
in part, to the fact that somse bischemical components can not be
sunthesized by some animals  (DeMiro and Epstein, 1978}, Thare is alzo
fractionation of isotopes associated with soms biochemical reactions
flacko and Estep, 1983). Thus the isotopic composition of zome biothemical

components will approdimate that of the dietary average, while others say

g

reflect the isotope ratio of a specific component of the diet, or the

fractionation from a certain reaction.

[l
[}
=t

The data from this report ( table I} show that there ie 2 rang

saveral perpil in the difference beiween the iselopic composition of ihe

shell matris and the whole body. Since the whole bodu  del valuss reflect
the averags valuss of the dist, there s must  3lso a rangs in values for
the difference between the shell matriy isoiope composition and  that of

It would be advantageous  Hf further research  could account for the

gaveral waus in whith the shall  wmatrix is beiter for uss in dist studies
than the whole body.

1) The shell matrix provides del values that  are integrated over the
tife of the animal, wherse a5 that of the body fissues will change with
thanging isotope ratiocs in  the dist.

composition will also lag behind that of the disl, depanding on  the rate

of overturs of organic components in the organise. The shell will only



no loss  of shell material over

e i

i1
s

provide an integrated value if th
time. Loss of shell wmaterial could oocur by breakage or abrasion as wes

observed in the flagcoma at Fangnirtung. It could slsc occur by selective

s

dissolution when th

T

clam wuses the shell carbonate to buffer its body pH

during anaerobisis, a common phenomenon  in intertidal clams that wust

2y The shell maleix date have smaller srrors. This iz berauss ths
chell mairix camples are made up of many  individuale, Largs variation

irndividuals having differant contents
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. CONCLUSIONS

1} Organic matter from terrestrial primary producers was an important

food source for the two test species  in the Fangnirtung tidal flat

[l

Lule’s Bay the test clams wubilized plankton and sea grass but  did not

[y}
ol
1T
-5
-

take wup the terrestrisl organic matter pr

n

onsist

end
oy
1
-5
14
£
e
i
<23
[}

s

nt  trend in the relstionship between the

isotopic composition of the clam whole bodises  and the insoluble organic

. - . . , 5. . , I
shell matrix, The shell matriy was depleted in S9N and enrichsd in L3 e

compared  to the whole bodies.
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