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 FRAM scientific program.

INTRODUCTION

Drifting ice station FRAM-III was one of a series of scientific
1nvestigations conducted from camps located on the pack ice of the
.: Arctic Ocean (Figure 1). Manley et al. (1982) present a summary of the

During the first half of the experiment (3 16 April 1981), two
investigators (L.A. Codispoti and T.T. Packard)_from the_Bigelow
‘Laboratory studied the chemical and biochemicél properties of tﬁe water
éoiumn in the Eurasian Basin. Their observations included on-site
. #nalysis of samples collected from just beneath.the ice cover to a depth
_of 4,100 m for dissolved oxygen; ammonium, dissolved silicon, nitrate,
-nitrité, and reactive phosphorus. On-site determinations of the
activity of of the respiratory electron transport system (ETS) were also
‘made on eight séﬁples taken from depths as great as 2,000 m. Preserved
samples were returned to the Bigelow Laboratory for examination.with a
scanning electron microscope and for the determinatioﬁ of their
1  nntrieut, chlofophyll, phaeophytin, particulate organic nitrogen and
Particulate:organic carbon contents.

All of the laboratory work has been completed, and our initial
#nalysis shows that metabolic rates in the FRAM III water column are
extremely low. Nitrite and ammonium cﬁncentratiohs were zero or very
close to zero throughout the water column, and ETS activities were low
in the upper 125 m and undetectable below that depth. This was the
first time that ETS activity could not be detected in deep-sea samples.
These data showing low metabolic raées will prove uéeful (when combined

with data from other regions) in clarifying the relative importance of



]the processes thet feed the "deep metabolism', and in constructing an

?inorganic nitrogen budget for the Arctic Oceen.

Some weak maxima and minime in the\verticel dissolved silicon,

;f;reactive phosphorus, and nitrate distributions were observed however

3I.ftthere was no evidence for the presence of substantial emounts of the

'.s:;'high nutrient waters that enter the Arctic via Bering.strait.. In -

i',addition, these data do not suggest a 1arge eontribution to the ';

' *bb'subsurface 1ayers from waters formed over the continental shelf during

p:ithe ice formetion season.

’;;Eydroqrapkzo Samplznq f"z

Hydrographie cests.were made with.a Neii Brown Instrument.épstens
'"fbfb;ﬁCTB eombined.with a rosette sampler equipped with twelve 1 7 £ Niskin
"“fb;ibottles. From six CID cests,.samples were drawn from the Niskln bottles}
'ipf for ohemloal (nutrients and dissolved oxygen) analyses;;?fb*
“ Wster samples for biochemicel end chemioal enalysestere colleoted
“'lffusing 30 2 Niskin bottles equipped with proteoted and unprotected :
apf;freversing thermometers.; Only two 30 R sampling bottles were pleced on
bthe hydro-wire at a. time and semples drawn from the bottles were
5fﬂffenalyzed before obtaining more samples.: Therefore, the biochemieel
if;bstetion reported in this report is comprxsed of eight separete lowerings~

b pjb:of the bottles spaced over a 56 hour time span (Teble_l)




 Dissolved Oxygen
| "~ Oxygen concentrations were determined using the Chesapeake Bay
 Institute modification of the Winkler method (Carpenter, 1965).

Inorganic NMutrients

Nutrient analyses were madé using Technicon AutoAnalyzer procedures
based on tﬁe manual method of Murphy a;d Riley (19625 for reactive
'.pﬁosphérus and the methods of Armstrong, Stearns and Strickland (1967)
for dissolved silicon, nitrite, and nitrate. Ammonium was measured by
: the.phenol-hypochlorite method of Koroleff (1970), as adapted to the
AutoAnalyzer by Slawjk and MacIsaac (1972). The automated methods used
.'_ have been déscribed by Friederich and Whitledge (1972), At the first
three statioﬁs, two sets of samples were collected; one set was analyzed
| immediately and the second set was frozen and returned to Bigelow for
analysis. Samplgs from succeeding stations were frozen for later
‘laboratory analysis. Figures 3 and 4 compare samples analyzed on site
with those frozen and returned to the laboratoryf

Particulate Organic Carbon and Nitrogen

Particulate organic carbon (POC) and particulate organic nitrogen
(PON) were determined using the procedure of Sharp (1973). POC and PON
~ were measured on samples filtered through pre—cbmbusted Whatman GF/F
glass'fibér filters using a CHN analyzer (Hewlett—Packafd FSM 185)
.interfaced-with a Hewlétt Packard (3380A) integrator. The frozen
filters were stored for several weeks before analysis.

" Chlorophyll a and Phaeopigments

Chlorophyll a was determined by the fluorometric technique (Yentsch
and Menzel, 1963; Holm-Hansen et al. 1965) using a Turner Design model
© 10-005 R fluorometer, standardized with a chlorophyll a solution (Sigma

Chemical Co.).



f'lBlSa) of the tetrazolium reduction technique of Packard (19?1);
fSeawater, in 20—44{2 semples was filtered through 4? mm glass fiber
gfilters (Whetman GF/F) ati;gg atm of pressure:“ The_seawater ss 1es
;were never stored for longer than 3:nours.at 0 to 4_C before being
i;ilfiltered. The filtere were ground with 3 ml of a phosph'te'grinding
“fﬂebuffer at 0—4 C for 2 min in a teflon~glass t1ssue grinder:_euﬂ flhoma 5
""_;'.._Cc,mpany, Phila., PA) B I |
| After homogenization; the\assay.was run,immedietely on 1 ml'of theé
;;icrude homogenate, 1 ml of a tetrazolium (INT) solution, and 3 ml.of a
_ _ e :

'_f* yridine nucleotide enriched substrate solution. The reaction proceeded

;}at pH B O 0 C for 20 mln after which time it was quenched with the

:iireading serves as a turbidity blank.3 Pigment Slenks, conSistlng of.an
le;assay.run Wlthout pyridine nucleotides or succinate on the clarifie
ﬁ_i]?homogenate were run with every assay”?fln addition, a reagentﬂblank wa
il;ﬁrun daily by filtering 1 ml of prefiltered seawater and essay ng he

ffffilter.s i;o exceeding 0_05 in the reagent blank.indicates bacterial




: _Eoﬁt#mination or low quality reagents. The ETS activity was calculated
by the equation:

Yo7y =60 xS x Hx (COD-RB) / 1.42x f xV xt

ETS (11 0, b~

_ where H is the crude homogenate volume in milliter (v 5.5 ml), S is the
volume of the quenched reaction mixture (v 6.0 ml), COD is the

 _ cotregted'absorbance (absorﬁance of th; assay minus the pigment blank),

RB is the reagent blank, V is the volume of the seawater filtered, f is
.the volume of the homogenate used in the assay (v 1 ml), and ¢ is the

-;feécfion time ( v 20 minutes)., The two constants, 60 and 1;42, convert
 the~measurements to units of hours and oxygen vﬁlume (y1). The result

was then correctéd for temperature by the equation:

Ea {l L
T

ETS (in situ temp) = ETS (incubation temp) x e T2

1, R = 1.98 Keal moie_l degreeﬂl, and T, and

where Ea = 15,000 Kcal mole 1

'?Z_are the inCubatiog and in situ temperatures in degrees Kelvin,

| Respiration rates were calculated from ETS activities using an
eipeximentally derived'R/ETS ratio of 0.43 for stationary phase
{Christensen et al., 1980). Since this ratio was determined using a
less sensitive ETS assay technique (no Triton X-100), the ETS activities
'_feported in this study were first divided by 4.44 (Christensen and
Packard, 1979) then multiplied by 0.43 to obtain in situ respiration

rates.

Light Transmission

| On 6 April_1981, 4 casts were made to measure the percent light
transmission from just below the ice to 135 m. A Hydro-products
‘transmissometer (Model 9125) was used to ﬁake the observations.

Unfortunately, voltage fluctuations in the Fram III AC power supply



o contaminated the data._ One cast, corrected for the-voltage

;xc? fluctuations, showed a monotonic increase in percen' light transmission

d'ifwith depth

:}Sbannmgg EZectron.Mzeroscope Nfg lfﬁf“j;

H'ijDr. Mary Silver (Univ. California - Santa Cruz)iprenided"thej
Q'methodology for colleetion and preparation of S E ' mples

"DuringeFranlIIlgdoneﬁliter;of:seanaterrﬁa

7nfjfunclepore filterr The organisms were then rinsed:int__a vial using a

ﬂd;ﬁsyringe and fixed usrng one part 5? gluteraldehyde_solution to one part

' sample. Sample preparation was done at Bigelow Laboratory and scanning

"fﬁwas done on he scanning electron microscope at the,_arling Center

"jf;(Univ. of Malne Marine Laboratory Walpole) g

'rffxbeing analyzed and are not presented in this_report

'Tj}rsstataon Locatzon

5“$tation locations and depth soundinga used in this data rep rt-'ere
taken from Hunkins et al. (1981) Station locations were determined

1ansing satellite navigation (Figure 2)

.aﬂ;conrinaously with an BcO*SOundet system Numberlng fnchemieal stations=

Depths (declbars) for chenical sanples-taken from_the rosette
'ifd:mounted 1 7 % Niskin bottlee were determined using the Nerl Brown CTD
um'sdsystem._ Depths were corrected using callbration information supplied
Manley (Personal conmunlcation) Depths (deeibarsl?of the

' »;;biochemical and chemlcal aamples collected with 30 £ ﬁaskin bottles

‘determined using meter wheel data and thermometric-depths determlned

"'l:f'from protected and unprotected rever31ng thermometers.




 Temperature and Salinity

| Temperature and salinity values reported for chemical stations are

if_th@uraw values from the CID manually corrected using calibration infor-

f(g@tion supplied by T. Manley (personal comgunic&tion). Some of the deep
..;;glinify valugs.are higher by approximately O.i ®/0o than historical
_-'-ﬁi:lni::y values. All salinity values obtained from the CID chould be
g ;ffegarded as preliminary until final editing by the Fram-III physical
5_5 oceanographers has been completed, Temperatures for the biochemical

_casts were obtained from the protected reversing thermometers.,
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Bigelow Laboratory Participants

- Investigator
- Louis A. Codispoti . Chemical parameters
L Theddore T. Packard Biochemical parameters

Inquiries

Inquiries concerning the chemical data in this report should be directed
to:

Dr. L.A. Codispoti

Bigelow Laboratory for Ocean Sciences
McKown Point

West Boothbay Harbor, Maine 04575

Tnquiries concerning the biochemical and scanning electron microscope
- data in this report should be directed to:
Dr. T.T. Packard
Bigelow Laboratory for Ocean Sciences

McKown Point
West Boothbay Harbor, Maine 04575
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Explanation of Data Units

tation number CTD hydrocast number

Latitude | _ In degrees, minutes and decimal minutes for each cast
Iﬁngitude In degrees, minutes and decimal minutes for each cast
ﬁute Greenwich dateh

Time Greenwich mean time of start of each cast

Sonic depth Depth of water in meters as determined by the eco-
sounding system
Sampling depth Depth of water samples in decibars determined from CTD

data, meter wheel or thermometric depths

Temperature In degrees celsius
sﬂinity In 1978 practical salinity scale
Oxygen _ Observed dissolved 02 concentration in ml/%
Fluorometrie chlorophyll In nanograms per liter
Phosphate Reactive phosphorous in microgram atoms per liter
Dissolved Silicon In microgram atoms per liter
Nitrate In micromoles per liter
_'itrite In micromoles per liter
onium ' In micromoles per liter
ETS Electron transport system activity measured in micro-

liters of oxygen per hour.Per liter
espiration In nanoliters of oxygen per hour per liter
:haeopigments In nanograms per liter

haeopigments & chlorophyll In nanograms per liter

rbon Particulate organic carbon in micrograms carbon per
liter
trogen Particulate organic nitrogen in micrograms nitrogen

per liter
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Figure 2. Drift track of Fram III based on original fixes. Positions
of chemical stations (numbers) and biochemical (bc) casts are indicated,
Adapted from Hunkins et al. (1981). '
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STATION
u .

DEPTH

1225.6

1471.0
1716.1
1961.7
2207.1
2452.8
2697.5
12942.7
- 3188.4
3433.6
3728.3
4107.3

LATITUDE

83° 15.95'N

-0.37
-0.57
-0.68
-0.77
-0.81
-0.83
-0.86
-0.80
-0.78
~0.76
-0.73

-0.69

1981 FRAM III - BIGELOW LABORATORY COMPONENT

LONGITUDE

08° 29.97'E

TEMPERATURE SALINITY

34.962

34.966
34.969
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34.981
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35.043
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35.058
35.100

7.00
6.95
6.95
6.99
6.97
6.94
6.94
6.94

6.95

6.89
6.97
6.86

DEPTH
1225.6

_ _;.Hqu.o
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1981 FRAM III - BIGELOW LABORATORY COMPONENT

STATION LATITUDE LONGITUDE DATE (GMT) TIME (GMT)  SONIC DEPTH (M)

3 83° 15.95'N 08° 29.97'F 10 April 1981 1400 4017
DISSOLVED
DEPTH TEMPERATURE SALINITY OXYGEN PHOSPHATE SILICON NITRATE NITRITE AMMONIUM
1225.6 -0.37 34,962 7.00 .94 9.21 14.4 0.00 .03
1471.0 -0.57 34.966 6.95 1.00 10.6 15.0 0.00 .05
1716.1 -0.68 34.969 6.95 .98 11.4 15.5 0.00 .06
1961.7 -0.77 34,978 6.99 .99 11.8 15.5 0.00 .02
NNQM.H I..O-mu. WN*-QWH m-@q .WW HN.H H.moﬂ cooo QQN
2452,8 -0.83 34.989 6.94 .98 12,3 15.7 0.00 .02
2697.5 -0.86 35.043 6.94 .99 12.4 15.5 0.00 .01
2942,7 -0.80 35.012 6.94 .98 12.4 15.5 0.00 .01
3188.4 =0.78 - 35,025 6.95 .98 12.4 15,5 0.00 .02
3433.6 =0.76 35.041 6.89 .98 12.6 15.4 0.00 .02
3728.3 -0.73 35.058 6.97 .95 12,7 15.4 0.00 .02
12.6 15.4 0.00

4107.3 -0.69 35,100 6.86 .93 r,01
| FIELD ANALYZED SAMPLES
DISSOLVED _
DEPTH PHOSPHATE SILICON NITRATE NITRITE AMMONIUM

N . 1225.6 .89 7.50 . 13.6  0.00 0.00
o 1471.0 .95 10.1 14.2 - 0.00 0.00
1716.1 .91 10.8 14,5 ~0.00 0.00
1961.7 .92 11.2  14.8 0.00 0.00
2207.1 .90 11.5 15,0 0.00 0.00
2452.8 .96 12.1 15,7 0.00 0.00
2697.5 .92 11.7 15.0 0.00 - 0.00
2942,7 .92 11.9 15,1 0.00 0.00
3188.4 .90 11,9 15.0 0.00 0.00
3433,6 .92 12.3 15,1 0.00 0.00
. . _ o - 3728.3 .90 12,5 15,1 0.00 0.00
L 4107.3 0.00 0.00

.9 124 1501
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