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Abstract This paper detem ned the abundance of General A erobic heterotrophic
Bacteria (GAB) i surficial sedinents fran the ChukchiSea and the Canadian basin
by usingM PN and discussed their geographical distrbution The result shows that the
detem mation percentages of the GAB were high even till 100 percentage The abun-
dance range and averages of GAB for 4C and 25C were fran 4 00 x 10° 1o 2 40 x
10, 1L 71 x10° ind * ¢ '(wetsanple) and fran 2 40 x 105 t0 2 40 x 10, 1 10 x
100 ind * g '(wetsanple) respectively Notonly the abundance range but also the
averages of GAB m 25C were higher than that m 4C. The abundance of GAB n
sedments show a tendency that it is roughly greater in the lower latindinal area than
n the higher latimdnal area The abundance of GAB ncreased fran east to west as
for the longitudinal distrbution W ith the water depth increasing the abundance of
GAB at4C decreased but GBA at25°C is not changed obviously w ith w ater depth
It seem s that wam er circum stantial tenperature ismore suitable for sane GAB

Key words the A retic O cean  the ChukchiSea the Canadian Basin General A ero-
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1 Introduction

A lthough the A rctic Sea area is pem anently cold there are pran nent general aerobic
heterotrophic bacteria (GAB) distribution i the A rctic seaw ater and sediment s ilarly to
other oceans The cosnopolitan of GAB, its large magnitude and biod versity make GAB
take an mportant role i characteristic form ing of enviroorment ncluding the A rctic area
The mportance of GAB in environrm ent ncludes m aterial transportation energy transition
cycle of ecosystem, rehabilitation of destroyed-envirooment supply for hunan as resource
of sustainable utilization and so on M armne surficial sedment as the nterface bew een bot
tan water and sedment has a wofold request formarine bacteria 1 e it requestsmarmne
bacteria not only adapt to bottan water but also to oxygen-lm ited sed mental environm ent
W ith respect to the A rctic O ceany it should be adapted pem anently cold envirooment The
A rctic sea nourish m any adaptive bacterim species ncliding lager anount of GAB, and is
not a “desert” as described before .

The studies on bacterim content in the A rctic O cean can be traced back to them i or
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late of last century such asKaneko et al, who researched bacteria in the A rctig  subarc-
tic and Beaufort Sea* **'. During the last decade such as Sahm et al, Rysgaard H ag-
stran et al, Solwedelet al, Ravenschlag et al, Jungaetal, YeDeZanetal, Chen
et al studied marine bacteria in different part of the A retic ocean'”>'. The i provem ent of
research m ethods has been made by m any researchers " ¢ 1.
distribution characteristics and behaviors of GAB in marine sedments in different aspects
which mclided abundance geographic distribution adaption to tenperature actwity bio-
mass stucture of canmunity diversity productivity connection w ith enviromnmental or-
ganicmatter m meralization etc Research areas were distributed all over the A rctic area
which brought in sane production for understand ng more about the condition of the A rctic
seabed m icrobe But correlative research m Chmna is very Im ited "

In this paper the occurrence percentage and abundance of GAB i surface sedment
sanples of ChukchiSea and Canadian basin are analyzed byM PN for a geographic research
of bacteria and also discuss the ecologically geographic distrbution of GAB.

Researchers analyzed the

2 General inform ation of research area

R esearch area is located in Chukchi Sea and Canadian basin( 66°-80°N, 148°-170°
W) and near the sie of the A siaAmerica continent which ismore extensive than that of
first Chmese A rctic R esearch Expedition Because of the mfluence of Berng Strait sedr
ments in research area contain rich nutrition matter Selected 24 sanples fran 43 samples
for bacteriological analysis and location of sanpling stations can be seen mn figure 1L

3 Sampling

Sanples were collected by Xuelong expedition ship during the second Chinese A retic
R esearch Expedition fran July to Septamber 2003 A fter being taken onboard the ship
surface 0-1 an sanples were collected mmediately and stored i icebox form icrobiological

analysis m the damestic laboratory.
4 Analysis in the dan estic laboratory

M icrobiological analysiswas started n January 2004 The liquid culuremedim plates
used were ZoBell 2216E plates the specific canponents and preparing method were as
those as in referenced paper ™. Selection of culture tamperature follwed the study result
of first Chmese A rctic R esearch EXpﬁditiOIll “l Based on MPN, lg fran each wet sanple
was taken quantificationally and diluted to specified concentrations series respectively .
The sanples were then culured n plates for over 3 weeks at 4C and 25C, respectively
During culure period sampleswere observed at ntervals to ensure wibidity or precipitatr
on/bacteria fim appeared n tubes as positive Content calculating was based on GB/
T4789 3-2003'""", and the content aswell as the occurrence percentage of GAB was calcu-
lated their distributions were discussed
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Fig 1

Sketch of sanpling stations for GAB i surficial sedments fran the area surveyed in the A rctic O cean

5 Results and D iscussion
5.1 Content and O ccurrence P ercentage of GAB

GAB content at 4C and 25°C are listed in Table 1L It can be calculated by using the
data m Table 1 that the overall occurrence percentage of GAB in the sed ment sanples at all
survey sites is 1007%, which mplies GAB are fairly ubiquitous within our study area and
maybe in the whole A rctic ocean The statistical results show that the overall average abun-
dance of GAB at4C is 1 71 x10° ind * g '(wet) with a range fran 4 00 x 10" ind *
g to2 40x 10° ind * g ', and the overall average abundance of GAB at25C is 1. 10 x
10" ind * g '(wet) with a range fran 2 40x 10 ind * g ' 102 40x10" ind * g .
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Not only content range but also average abundance at 25°C are greater than that at 4°C.

GAB content of this study is greater than that of first Chinese A rctic Research Expedr
tion'”', but is lwer than that of Ravenschlag” which was carried out along Svalbard is-
land using molecular biologicalm ethod Canpared w ith that in the cases of China seas the

only GAB data of which is that of Sang-Gou bay i Shandong province ™', the results are

low er
Table 1 Content of GAB m surficial sedments fran the area n the A retic O cean
Station ~ Denth/m 4°C 25C Station Denth /m 4C 25C
RO1 50 2400000 R15 175 240000
RO3 55 2400000 P13 453 440
R06 53 2400000 P11 263 240000 24000000
C25 41 1100000 M1 1456 240000 240000
C19 50 240000 240000 P21 561 400
C17 46 24000000 P22 326 240000
Cl6 43 240000 P23 2200 24000
C15 42 2400 P24 1880 2100000 2400000
C13 44 240000 B77 3850 24000
S11 50 2400000 24000000 B78 3800 24000
S26 3000 13000 B79 3800 110000
S16 3800 2400000 2400000 B80 3750 70000 24000000

* unit nd * g ' (wet sanple)

5.2 Variation of GAB content along latitude

D ivided study area into 4 zones by a interval of4°, which nclided 66°~ 70°N ( 3 sta-
tions), 70°— 74°N( 10 stations), 74°— 78°N( 7 stations) and north of 78°N ( 4 stations).
Then the figures of GAB content distribution were drew along latiudeswere drawn( fig 2).
Fig 2 shows that at 4C GAB content decrease w ith latitude mncrease which is consistent
w ith that of F irst Chinese A retic R esearch Expedition' . The data at 25C is few, with 3
stations between 70°— 74°N, 3 stations beween 74°— 78°N and 1 station farther north than
78°N. The distribution of GAB content at25°C within 70°~ 74°N and 74°~ 78°N are s t
lay and maxmum of 3 latitude mterval are fitly sane which s 2 40 X 10

Content of GAB
1000 ind./g
1000001 25°C Max.
10000} - - — == Average
1000} Min.
woooor ... ‘
10000F #C¢ _ -~ _
10{]0 B “\ = = = — Max
1000 .. > Average
10 .-~" Min.
1 | .-l -l -
0

1 1 1 1
66-70 70-74 74-78 78-82
Latitude / N

Fig 2 Camparison on content of GAB in surficial sedinents anong latitudes surveyed in the A retic O cean
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5.3 Variation of GAB content along longitude

A's for longitudnal distrbution the research areawas divided nto 5 zones by a mter
val of 5% The first wo zones 145 '50°W and 150°= 155°W w ithin Canadian Basin in-
clude 5 stations 155°— 160°W zone w ithin the continental slope of Canadian Basin dis-
tributes 3 stations 160°~ 165°W w ithin eastem part of Chukchi sea has 7 stations and
165°- 170°W within them iddle part of Chukchi sea accounts for 9 stations V ariations of
GAB i each longitude zone are showed i figure 3 Averages and maxma of GAB content
in 5 longitude zones show that at4'C GAB content decrease fran west to east The number
of sanples at 25C in 5 longitude zones fran west to east is2 1, 3 Q 1 Nevertheless
GAB content in 5 longitude zones vary lesser except station C19 (2 40 x10° ind = g ')
w ithin the east part of Chukchi sea where the GAB content is relatively low.
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Fig 3 Canparison on content of GAB i surficial sediments anong longitudes surveyed in the A retic O cean
5.4 Variation of GAB contentw ith water depth

A llwater depths of sanpling were divided into 4 groupswhich nclude 41-55m, 175-
561 m, 1456-2200 m and 3000-3850 m. The number of sanple w ithin each group at 4°C
and 25C 1810 § 3 6and2 1 2 2 respectively Figure 4 shows distribution of GAB
content at different water depth
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Fig 4 Canparison on content of GAB i surficial sedments anong differentw ater depths i the A retic O cean
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A's showed n figure 4 at 4C average content of GAB descend jumpily with water
depth which present asm axmum -low -high-lowest M mnma of GAB content change as low -
low est-highest-high and maxma of GAB content vary as highest-low est-high-higher H ow-
ever all conditions at 25°C mn i opposite sequence

As a result of larger effect fran environoment and nutrient matter w ithin contmnental
shelf at4’C GAB content vary observably withmaxmum (2 40x10" ind * g ') appears
at station C17. The rest stations all higher than 2 40 x 10’ ind * g ' except station C15
(240%10° nd * g '). Sa themaximum average GAB content appears w ithin the shal-
low est continental shelf which is3 54 x10" ind * g '. The layer of 175 m-561 m depth
has the lowest GAB content anong 4 groups with a range fran 4 00 x 10° ind * g ' o
2 40%x10° ind * g '. Significant envirorment effect and low nutrient matter supply m ay
be themam reason which contributes to the appearance of lowest GAB content The GAB
contentw ithin the rest wo deeper depth intervals is 2 40 X 10° ind * g '~ 2 10 x 10’
nd * g ' and 1 30%x10"' ind * g '~ 2 40x10° nd * g ', respectively Because of
little effect fran envirooment GAB content distribute relatively unifom Iy

At25C, only one data located w ithin the depth mterval 175m-561m, and its value is
2 40x10" ind * g ' which is equal to them axinum appears in interval41-55m and iter
val 3000-3850 m, but is onemagnimde-order larger than the maxmum of nterval 1456-
2200 m. The rest 3 depth ntervals have 2 data and them mmum of the 2 data is 2 40 X
100 ind * g ' which appears both in interval 41-55m and in 1456-2200m. Sa it is con-
cluded that at 25°C GAB content has weak or no relation w ith water depth and the GAB
content n nterval 1456-2200 m ( continental slope) is relatively low.

In conclusion control factors on GAB content of surface sedments w ithin the A rctic

Ocean are canplicated because GAB content does not consequentially vary with water

depth
5.5 tanperature ¢fect on GAB content

Sanples were culiured at4C, 15°C, 25C and 28°C separately during the research in
First Chinese A retic R esearch Expedition'”. Experment indicates thatmost of GAB are
favorable for living at lower tanperature and about one third of GAB are suitable for living
at higher temperature (25C t0 28°C). In the study only 4C and at 25C were selected
then not only content range but also average abundance at 25°C are greater than that at
4C, and the results are greater than that of first Chinese A rctic R esearch Expedition M ore
strict sanpling and preservation m ethod were adopted i this study In addition the results
also show the mteraction beween bacteria and tenperature namely tanperature choose
bacteria and bacteria select the adaptable tamperature It is shown i the experment results
that the bacteria in the A rctic sea area have considerable adaptability to the environmental
tanperature Surface sedments in our study area contain large anount of psychrophilics
bacteria and also mclude sane mesophilic bacteria

Unlm itedly global clmate change and ocean flows wam ing caused by excessive car
bon am ission also mfluence A rctic O cean,  although it has a huge self-ad justed ability This
study has a clear elevation on temperature of bottan water and salnity canpared w ith that of
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first Chinese A rctic Research Expedition and maxmum, minmun get a rise too .

These changes of enviroom ent certainly w ill mpelm icrobe to ad just them selves to adapt new
envirooment W ater tamperature affects life actity and metabolic rate of bacteria directly
and then affects the biogeochenm ical processes Itmay mply that the environm ent changes of
the A rctic O cean must be thought aboutmuch more

Based on above analysis it be concluded that GAB ismainly controlled by material
sources and ecological envirooment O rganicm atter brought in through Bering Strait by the
east Siberia coast current and M ackenzie R ver is themam factor n restricting GAB distrr
bution W ater depth water temperature and genus ofm icrobe also nfluence GAB distribu-
tion Relative researches renam to be further studied
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