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Table 5 .
Weight-specific carbon and nitrogen egestion rates (geometric means [95% confidence interval or range “)] for female Calanus
N s g La B2

Copepod species Carbon egestion [ng C (mg DW)™' h™'] Nitrogen egestion [p.g N (mg DW)~ ! h™']
| 1992 1993 1992 1993
glpcinli 2,14 10 0~14.5451n=5 0.106[0.097-Q,255In=5 _

DW = dry weight.

C. hyperboreus egested on average 64.7 pg C and the average nitrogen assimilation efficiency was 91%
228 pg N ind™' d~', while C. glacialis egested (range: 76-99%).

o g Comd w30 pp Mirgd 2 ly - d2d g
26,7 pg C and 093 pg N ind™' d~'. Thus, M. 3.6. Trophic relationships

L %3
-y

gen as C. glacialis, but in fewer fecal pellets. Based The influence of available food quality on fecal
on these egestion rates and the median dry weight pellet and copepod elemental content was examined
and per cent carbon and nitrogen content for individ- by comparing four measures of carbon and nitrogen

vals.op the f‘ in IQ able ¢ lnmrlmwut_mnr:emwmm L'\Lthe_dfnm_nf the cblomnmmyu-

i

= = — = —— ‘ — NI -~ w Y - - e
- e, S e T T T 1K 1 w— LR U Ly :—

T 4 -4 ~ WA \J \J Y \J \J ) 4 - \J o \J} . L)

L LEPLE B, 0 2 B — |
E: === = #_A;’&&:;“"E E—— :
h

(Mann-Whitney, p = < 0.001) in 1992 than in 1993 Tuble 6

A Ad v ~ N » ,' . 1y P Y3 \. ey . inn, + [, - ‘B—*
RPN VORI 1Y T SOV { ¥ S S S T T T N Y lemale Calanys hivoerborens. detcrmined cmpivically in |
ﬂl d\ 0o~ A,

ARATUEN RIAW ALV WE B WA W R AT W UIVERINW DILWA VD7 1 AYALIALNG
Srmed ek Lannl wallasn

Mav-August) or between resions (ovre and

Norske Trough  Food 238.6 30.14 0474
erage—wagnrsmnc egesnon rates for L (Pst 60 Pellots A 900 609 0.726 4 868

TR e ———— - R T“ =l e — et ]
i 1' 1

] . J » I3 2 > H . e J\UJ A", ZT7. 1 77.7
ol creriera otudiod. Wastwind Trouoh Boad %3 1 6,10 40
(Pst 145) Pellets 6.1 043 4380 934 963
o . . Norske Trough  Food 693.1 84.18 7.780
3.5. Assimilation efficiencies (PS 86) Pellets 5.5 034 1110 945 97.2
— o T Ry T L T
Assimilation_efficiencipe_empirically determined (PS 96) SN | TN L T T W - S —
by the biogenic silica method (n = 6) indicated that Geomean 81.4 90.6

carbon was not assimilated as efficiently as nitrogen

Units for POC and PON are pg l” ' for food and g (mg DW

— — ] R o e e e

% (range: 54-99%) and  ° As in Fig. 1.
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Table 7
—- b I - — s " wacin e s ST WL - 1 ML Y b r O e Ly 5

intervals and as fractions of the median integrated primary production ¢ (PP) in the euphotic zone ¢ and particulate carbon flux © (CF) from
the upper 50 m of the water column ¢

Location Depth interval 1992 1993

S (g — b Gy i [l S —

n meglan range n mealan range

Norske Trough 0-20 n.a. 2 306 42-569 0.12 0.38
lm\ AN 80 Q0 7 Sl i
S 929
Norske Trough 0-20 3 238 14.7-25.7 0.20 0.20 4 89.6 19.3-153.6 0.19 0.48
(northern) 20-50 14.5 13.9-33.9 1.5 8.0-17.3
50-250 83.8 717.4-99.6 50.8 32.9-66.8
Westwind Trough 0-20 4 13.2 9.7-45.6  0.21 0.16 3 252 11.6-355 0.03 0.07
20-50 17.2 8.3-254 28.7 9.5-37.5
50-250 61.3 25.4-99.2 37.6 25.1-41.3
b 91.7 91.5
—— “Dogwa vy TU-gu T 1VJe" T Uz T TR T T T
20~-50 59.0 24.2-63.9
50-250 86.4 53.3-90.9
— - — /
=
3 280.1

? Determined as in Fig. 5.
® Abundance data for 1992 from Ashjian et al. (1995); for 1993 from S. Smith, C. Ashjian, and P. Lane (unpubl. data).
° Data_from W.O. Smith. Jr. (unoubl, data)_____
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n.a. = not available.
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Table 8
' P w0 plearionssies) alBEdESY Fole ; jop * (POP)hy ¢ iy ® wighie differeat

Aanth intarvals and as fractions of the pedian mﬁgm;ﬂ ASR n@uﬁign < SNPt in the eughotic zone “ and the Barticulate nitrogen flux °© |

e —

n median range n median range
Norske Trough 0-20 na. 2 1.28 0.17-2.38 1.51 0.12
(southern)
20-50 0.34 0.21-0.48
50-200 1.98 1.45-2.51
) 3.60
Norske Trough 0-20 3 089 0.62-098 1.27 0.12 4 335 0.79-5.63 2.11 0.18
(northern)
20-50 0.57 0.55-1.28 240 0.31-9.29
50-250 297 2.66-3.53 1.85 1.22-241
- 5 4.43 7.60 |
v 2stwind Tronoh 01220 4 158 Nds=216.154 fi. 3 096 0.50-1.25_ (.64 0.02
20-50 0.74 0.35-1.03 0.94 0.37-1.33
e — - ‘“—“’ﬁﬂ'——f — o i |
] ' 3 a3y 2.81
Belgica Trough 0-20 3 414 2.79-4.79 5.01 0.05 n.a.
20-50 2.61 1.01-2.76
50-250 3.86 2.37-4.07
> 250 11§ 0.25-1.48
. E s .
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: Using integrated copepod abundance and estimated egestion rates in the euphotic zone.
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(Table 1), where influxes of nutrient-rich water from
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4. Discussion the EGC presumably sustained production. During
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Seyeral reports have suggested that phytoplankton centrations correlated negati\;ely with nitrate concen-
limited by nutrients (Lara et al., 1994; W.O. Smith, plankton growth was the dominant factor influencing
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and the mean C:N ratio were higher in C. hyper- primarily large diatoms (Barthel, 1988) The omni-
m)reua fermales than in those from the—G&ﬂadiaﬂ—vore, M. longa- feeds—cn-—smaller
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Although carbon and nitrogen body content of pod is determined by feeding history on the order of
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In general, the carben-and nitrogen content of species, C. finmarchicus, €—glacialis, and-C.hyper-
fecal matter is2a function of the quality and guantity- boreus, fed on natural assemblazes, Mv results sug-
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other copepods (Gerber and Gerbel 1979 Small et in the surface layer than in deep water, but their
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egestion rates for C. hyperboreus and C. glacialis primary production. Copepods had the least impact
generally compared well with estimated rates based at stations in the middle of the Westwind Trough,
on the daily pellet production rate and earbon and where appendicularians dominated the surface zoo-
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circulation (Ashjian et al., 1995, 1997-this volume). column in the Norske and Westwind troughs was
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In contrast",‘ appendicuiarian houses and fecal pelléts al., 1994) The relamely large abundance of the
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appearance of copepod fecal material between the denced by their estimated potential to graze an aver-
surface layer and bottom-moored traps, including age 45% of the primary production in the euphotic
—f il 2! (2i0g00ddanrdation T "0d 2enn Ll —t - 72o0d terdigg (RodviRT oG 0 R
community structure, Maay cof he fecal pellets pro- 20% of the carbon and 12% of the nitrogen particu-
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fragile and easily fragmented. Dagg and Walser nitrogen content of fecal pellets appeared to be influ-

(1986) found that pellets were less compact and enced strongly by (unfractionated) POC and PON
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pellets may have been enhanced. The strong halo- pellets produced by these high-latitude copepods was

volume) may also have slowed the settling of parti- pellets sedimented out of the water column, they

dles, The degradation of whole fecal nellets by bacte- would wyovide nqor purtioa for benthos_Tharacie.
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_ _ A e 2 &3 O PER AR I 1 AL VP QR O P, S PR -~ e el
< = = - ey i N = g Lot L3P T VT e — — — Ik R ——F 1

B =————————=__ &}
{ —

U —— J U UW UIU C DK cu JITC V KCU 10 DRIVIOJEIr-

water relative to smkmg rates (Honjo and Roma'l, tus fluxes (Ambrose and Renaud 1995, 1997-this
rey— T =

T

bial remineralization. Instead, I suggest destruction pitrogen in_the water column. The removal of sink-

e e e  ——

%

dsme s ‘*A‘g R T v Y N | N — 5
[ R ———
y— g o J‘ ’h— RAND h AAS o o4 l.ﬂnﬂé\ ﬁl PV - : » ﬁr"?; - ({1‘ U Iﬁ_ﬂ g\ < . 2

mn

though 1 did not observe such behavior in experi- the Norwegian Sea (Bathmann et al., 1987), but
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whether these results and mine are representative of Bamstedt, U., Tande ind_Nicolajsen. H.. |98 logice
other Arctic regions remains to be determined. investigations on lhe zooplanklon commumty of Balsﬁorden
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