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SUSTAINABLE DEVELOPMENT OF ANTARCTIC KRILL
ENVIRONMENTAL RESOURCESBASED
ON SYSTEM DYNAMICS

Abstract: Antarctic krill mainly inhabit the Antarctic Oceanot far from Antarctica, especially the WeddedhaS
where krill is dense. Marine fisheries have reached levels, but the topic of sustainable use afimeafishery
resources is far from reaching the required leval@rder to study the sustainable developmenhefAntarctic
krill environment, this paper studies the livingveonment and applicability of Antarctic krill baden system
dynamics, and provides some references for thaisasie development of marine resources. Mentidhedise
of case analysis method, literature analysis me#imoother methods to collect data, build a Modet| read and
analyse a large number of related literatures titrdbe literature survey method. The experimemsilis proved
that the salinity has a significant effect on thevival rate of Antarctic krill f < 0.05). When the salinity is 34, the
molting frequency reaches its maximum value, wiigci0 %. It is concluded that the ability of Antdedkrill to
adapt to gradual changes in salinity is strongan that of sudden changes in salinity, and thelsigitsalinity for
survival is 30-42. With 34 as the basic salinityyen the salinity rises within a certain range, ii@ting rate of
krill will increase, and as the salinity decreastt® molting rate will gradually decrease. This whahat
improving the environmental resources of Antarktitt is an effective method for improving salinity

Keywords: system dynamics, Antarctic krill, resource pratattsustainable development

I ntroduction

Antarctic krill usually refers to Antarctic krilllt occupies a central position in the
Antarctic ecosystem and is a key species in theawktit ecosystem. The reserves of
Antarctic krill are very abundant. According to eat acoustic assessments, the biomass of
Antarctic krill is between 650 million and 1.0 lbdh Mg (1F g = tonne), and it is
conservatively estimated to reach 250 to 600 mnilionnes. The biomass accounts for
about 50 % of the plankton biomass. The allowahlettis more than double the current
fishery output in the world, and it has huge depetent and utilization potential [1, 2].
In addition, Antarctic krill is rich in nutrientsnd is a potentially huge protein pool. China
has always emphasised the development and utilizafi Antarctic krill, which is the main
goal of country’s development and utilization of tarctic biological resources. [3].
The fishing method is mainly trawl, and the produttvessel is generally a large tail slide
trawl processing vessel. As an important part ofn@hagriculture, fishery has played
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a pivotal role in promoting Chinese economic depsient, increasing economic income,
optimising dietary structure, and ensuring foodesaf However, due to factors such as
overfishing and environmental damage, the Antargtitl industry has been greatly
threatened [4].

The method of system dynamics not only requiregséematic scientific theory, but
also uses advanced computer technology to simaladepredict the system, which can
clearly understand the structure of the systemgeresthe behaviour of the system
intuitively, and make appropriate decisions for isien makers. Currently, the system
dynamics method has established a research positissobcio-economic problems and is
beginning to be widely used for analysis and sofutiof various problems [5, 6].
The system dynamics method has been achieved frettis of ecological problems, urban
planning problems, and corporate decision-makingwds a great success and further
promoted the development of system dynamics. Ommtiae, system dynamics has been
applied to all aspects of society, including the asa development perspective to solve the
problems of global climate and the sustainable ldgwveent of Antarctic krill environment
[7, 8].

For the sustainable development of resources, expemhome and abroad also have
a lot of research. In foreign countries, Siegelnfibuhat the habitat of Antarctic krill is
approximately 12.5 million square kilometers thrbuthe analysis of relevant data in
previous years, and the density varies greatlyifferént regions. Regarding the dense
areas of Antarctic krill distribution, the conclasiis probably the same, that is, dense areas
often appear on the edge of the shelf, the eddfeeate shelf and around the island. Found
that the immature individuals of Antarctic krilleamainly distributed on the continental
shelf and edge, while the mature individuals arentpadistributed in the waters of the
continental shelf and the continental slope. Thenspng individuals are mainly distributed
from the continental slope to the continental wpkind the spatial density of krill varies
with time. In addition, in some areas, such as aloBouth Georgia Islands, although the
abundance of Antarctic krill is high, no shrimp sgtarvae and juveniles are found in this
sea area, and this is also regarded as the faduseccessfully breed in this sea area [9].
A large number of studies have proved that the ddoce of krill is more abundant in the
areas around the Antarctic continent, but is veny in other areas. These changes in
abundance are inseparable from various bypassnsyst€he distribution patterns and
habits of Antarctic krill (such as vertical movernheluring day and night) are the result of
the interaction of many factors such as long-temlgion, ocean currents and sea ice
cover, and not only determined by their own physialal characteristics. Among all the
domestic literature studies, the research restlfisteries are few [10]. Because there are
many marine fishermen in the country, there arediffgrences between various sea areas.
According to the particularity of fishery rights i@hina and the national conditions of
China, legal countermeasures can be formulateddmgte the sustainable utilization of
fishery resources by utilising the power gatherisgstem of grassroots cooperative
organizations [11, 12]. After studying the suppoft development finance to Marine
fishery, it is found that the main demand of Marfighery finance in China cannot meet
the demand of fishery finance [13].

This paper presents the existing problems, mainssigauses and corresponding
solutions in the development and utilization of ieowmental resources of Antarctic krill,
and the deep level caused by the development ahzatibn of current unsustainable
marine fish stocks. Analyse an inadequate analyisstitutional deficiencies. Integrate
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various institutional arrangements related to tleeetbpment and utilization of marine
fishery resources, and build a complete institwionystem covering the micro-level
property rights system, the meso-level organizaliosystem, and the macro-level
government regulation, which will improve the imstional innovation for the sustainable
use of environmental resources of Antarctic killhe implementation efficiency of the
system is of great significance.

Sustainable development of Antarctic krill environmental resources
System dynamics

System dynamics is a scientific method founded hbgfed8sor Forrester of MIT
(Massachusetts Institute of Technology) in the &thitStates. At the beginning of its
establishment, this method was mainly applied éonttanagement of industrial enterprises,
also known as "industrial dynamics”. Before consting the system dynamics Model, the
behaviour of the participants in the system shdddclarified. The dynamic factors of
sustainable development of Antarctic krill envirogmtal resources are analysed in detail
from three aspects: government, environment anergmge [14, 15]. Secondly, a detailed
description of the sustainable development goalsnvironmental resources of Antarctic
krill, and finally establish a Model based on "pavtarget”. In system dynamics, the force
balance equation of component structure is:

Ma+Ca+Ka=F (1)

The F represents the load matrix,- the displacement matrix, amd, C, andK - the
mass, damping and stiffness matrices respectiVelyan be divided into two parts, the
slave degree of freedom as and the master degfesedbm as, which can be expressed as

a, =Ta, (2)
T is theas. a,order matrix, can be further expressed as
a, I
a= = =T* 3
MRESRE @
For functional of unknown functions, there are
ou ou
N=|F|lu—dy+| E|u— dIr 4
L(akjij[axj @

In the formula,u is an unknown functionf is a specific operatolE is a specific
operator.
The strain matrix is as follows

gX
£=| ¢, |=Lu=LNa°=[B,B;,B Ja° =Ba’ (5)
ng
UX
o=|0, |=De=DBa’ =&° (6)
o,
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S=DB=D[B,B,,B,]=[S.S, S, (7

7 Tm

In the formula,B is the strain matrix| is the differential operatolS is the stress
matrix, andD is the elastic matrix.
Assuming that the final output is an ideal Modet, @an get:

T= f[iwm—d) ®)

whered is the threshold, assuming that therecapairs of samples, for theth sample, the
error is defined as:

y -y 9)

Among themW represents all connection weights,epresents all connection weights
in the figure;y" represents the output of thé layer, that is, the predicted value of the
entire network for the sample, and y representdrtie value of the sample. Calculate the
average losses for the entire sample set, andpagorm a uniform gradient descent, there
are:

1
J(W,b)p=E

9
J(w,b):EZJ(w,b) (10)
p=1
Find the partial derivatives and find out theirpestive contributions to the final error.
This process can be expressed by the following ditam

w2 (1), 2(i(w.5)) a1
ij ij aw .|-)
ij
Ir = (t)” =w (t) v, (t) fu, (1)) -uy(t)° (12)

Among themt is the threshold(x) is the fithess functiony,(t) is the number of nodes
less than the threshold, and(t) is the number of nodes greater than the threshold.
Generate a random number in the interval, and ts#iecindividual corresponding to the
area where the random number belongs.

System dynamics modelling

"System” is a common term. For many years, schoilarsnany fields have done
detailed research on the concept and characterisfiche system. Generally speaking,
a system is a complex collection composed of varielements, and each element in the
system has mutual influence and interaction, whimppether form a whole. The most
famous feature of this system is that the ovemifggmance of each element is better than
the sum of the performance of each element. The thtodel” is also commonly known.
Regarding the definition of the Model, it believié®mt the Model is a set of rules and
relationships that describe certain things [16].

In layman’s terms, a Model is an abstraction ofrémearch object and a generalization
of the research system [17]. There is an inevitableespondence between the Model and
the system. But although the existing systemstaesame, but the modellers are different
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or the modellers pay attention to different anglad problems, the abstracted Model is all
different. Therefore, modelling should consider thsearched system and the problem to
be solved, and Model according to the needs. Spaltyf you need to consider the degree
of similarity between the abstract Model and thgeotively existing system, the degree of
fit with the modelling goals, and the degree ofdatailability [18].

The modelling of system dynamics includes the feilg steps:
1) Clarify the research problem and determine thendary of the system

The first and most important step in modellingasctarify what the research problem
is, what problem you are most concerned aboutptbblem you want to solve, and the
goal you want to achieve. What is it? Clear goadsaaiented and keep research in the right
direction; unclear goals can make people diffi¢oltunderstand, the Model built is too
small or too large, or there are suspicious anceatyl behaviours in the process of
research.

Determining the boundary of the system on the basidarifying the problem is the
key to establishing the Model. Things in the waaté interconnected. If all the factors are
to be included in the research Model, the systethbai very large and bloated, with no
focus. Therefore, the boundary of the system shdigddetermined according to the
research problem, and the factors closely relaidtig¢ problem to be researched should be
included for key investigation. Specifically, we stuaetermine the key variables, including
endogenous variables, exogenous variables, etd., datermine the time limit of the
research.

2) Propose dynamic hypotheses

This step is the focus of the modelling processs Hecessary to use existing theories
and research to explain the current problems, atabksh hypotheses based on the internal
structure and dynamic behaviour of the system toliserved. The hypothesis established
can be represented in the form of a drawing. Thisadoop diagram is a common way to
reflect the system. The diagram contains variatdésted to the system, and the variables
are connected by arrows. It is worth noting tha&t wariables in the causal chain are not
simply related, but must be causal. Each causaihchas either positive or negative
polarity, a positive causal chain means that theseancreases, the result will increase, the
cause decreases, and the result will also decrEaseexample, the relationship between
product quality and sales volume is a positive rhadi causal relationships. Conversely,
a negative causal chain means that as the causms$es, the result decreases, and as the
cause decreases, the result increases
3) Carry out parameter estimation

The estimation of the parameters of the Model égnaind the establishment of the
Model equation are the key to maintaining the antibty of the entire system behaviour.
The estimation of the parameters can be determisid) the data of the state variables and
rate variables of the system. At the same timgbéish the state equation, rate equation
and auxiliary equation of the system, and giveitiiteal value of the system.

4) Model checking

The main function of this step is to test and wetiife established Model to verify the
adaptability, physical structure, robustness andsitigity of the Model, including the
Model's boundary suitability test, validity testteeme condition test and sensitivity test
etc., to verify whether the established Model dably reflect the actual system.



47¢€ Lingzhi Li, Ping Lu, Hai Chi, Hongliang Huang anaygiong Cai

5) Model simulation test

Using the collected data, use professional softveaigh as Vensim to simulate the
Model and interpret the simulation results. In shtite modelling of system dynamics is
the prerequisite and key to the research of thbleno. The modelling of system dynamics
is not accomplished overnight, but needs to be fisadiepeatedly to finally determine the
appropriate Model, and to effectively solve theljdeon and guide decision-making.

Antarctic krill

As a potential and huge protein reservoir for husnaine commercial development of
Antarctic krill has long attracted people’s attenti So far, countries engaged in Antarctic
krill production include Chile, Germany, Japan,iat South Korea, Panama, Poland, the
former Soviet Union, Russia, South Africa, Ukrailgjtain, Uruguay, the United States,
Vanuatu, Norway, China, etc. So far, the total piaiibn of krill has exceeded 6 million
tonnes, and more than 90 % of it comes from thei&aeaters on the west side of the
Atlantic Ocean.

Antarctic krill have a habit of moving verticallyagl and night, are mainly distributed
in the deep sea during the day, and rise to theruppters to feed at night. It is generally
believed that the main reason for Antarctic krihking during the day is to avoid
predators, and it may also be related to tempeyand light. So far, there is no unified
conclusion about the vertical movement of Antar&titl day and night. There is a certain
difference in the size of krill clusters betweery @nd night, and the night cluster time is
longer than during the day.

The distribution of Antarctic krill is a collectioof time and space. The abundance and
density of krill in the Antarctic Peninsula and isljacent areas show clear seasonal
changes. People have been committed to studyingettgons that affect the distribution,
biomass levels and resource dynamics of Antarctit, land analysed various related
factors, such as ocean currents, sea ice, temperahlorophyll, predators, light, and food.
Recently, echo detection has been used to exgberelistribution and abundance of krill.
This method has greatly improved researchers’ wtaleding of the abundance patterns of
krill clusters of various sizes.

Even so, there are still few studies to get a dlelationship between the various habits
of Antarctic krill and environmental factors, juss people have not found the exact effect
of temperature, salinity and dissolved oxygen ankitill colony. Sometimes the abundance
of krill in a certain area shows a certain relastdp with the environment in a certain year,
but this relationship will change in different ysaor in different regions, so there is no
single factor or set of factors it can be used ¢oueately predict the distribution and
resource dynamics of krill. But on the other hatik reason why it is difficult to find
a certain specific law is precisely because ofdlusive combination of various factors in
the complex Southern Ocean environment. However,cahnot be denied that
environmental factors play a very important roletlive distribution and abundance of
Antarctic krill. Early studies showed that the alédistribution of Antarctic krill was
consistent with the distribution of winter sea itater, a conceptual Model of the growth
behaviour of krill in winter was established. Sea has a huge impact on the growth of
phytoplankton, thus gradually verifying sea iceplidys a very important role in the life
history of Antarctic krill. Antarctic krill is showin Figure 1.
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Fig. 1. Antarctic krill diagram

Our country’'s commercial development of Antarcticillkis relatively late.
The Ministry of Agriculture established the "Devphoent and Utilization of Antarctic
Marine Biological Resources” project in 2010, anthrted Chinese commercial
development of Antarctic krill. Chinese main fisgimreas in Antarctica are the waters
around the South Shetland Islands in Area 48.1thadvaters around the South Orkney
Islands in Area 48.3. In early 2017, China conddi@gploratory surveys in Area 58, but
the development of fisheries did not take placevieny long. The production of krill in
China has basically shown an upward trend year gftar. However, due to the fishing
technology and the inability to fully grasp the lafvthe influence of various factors on
Antarctic krill, the fishing level of Antarctic Htiin China needs to be improved. Therefore,
studying the temporal and spatial distribution oftaéctic krill fishing grounds and fishing
grounds and their relationship with time and spd@}, marine environment and fishing
factors is of great significance for in-depth study the formation mechanism of
environmental characteristics of Antarctic krilkliing grounds and resource development
and utilization.

Experiments on sustainable development of environmental resour ces
Subjects

Antarctic krill were selected as the experimenthjeots with a body length of
30-45 mm, high mobility and no defect. The experitabwater is all taken from external
natural seawater, the dilution water is freshwatater, and the salt of high-concentration
seawater is naturally generated by the evaporafi@eawater. Use an electronic salt meter
to confirm the salt concentration of the test waserd use a thermometer to measure the
temperature. The holding container is a 500 mLsitaaent plastic bottle.

Experimental method

In the experiment, three sets of sharp changephase changes of salt concentration,
and salt recovery after phase changes were seThg.experimental settings suddenly
changed 14, 18, 22, 26, 30, 34, 38, 42, a tot8 sdlt gradients, as a 500 mL translucent
plastic bottle of the experimental container. Afdaicing the collected shrimp samples in
natural seawater for 24 hours and temporarily stpthem, put 2 fresh shrimps in each



47¢ Lingzhi Li, Ping Lu, Hai Chi, Hongliang Huang anaygiong Cai

transparent bottle, prepare 6 parallel samples, immpement them under static water
conditions. In order to more accurately grasp thwdct of rapid changes in salt
concentration on Antarctic krill [20], the obsereat frequency was divided into 3 hours on
the first day and every 12 hours thereafter, arditiing conditions and molting conditions
in Antarctica were recorded.

Establish a model evaluation index system

The evaluation index is a specific evaluation iteetermined according to some
evaluation goals, which can reflect some basic adtaristics of the evaluation object
[21, 22]. The index is specific and measurable, il the observation point of the goal.
Definite conclusions can be drawn through actuadeolmation of the object. Generally
speaking, the evaluation index system includestleeels of evaluation indexes: they are
the relationship between gradual decomposition rfilement. Among them, the first-
level evaluation indicators and the second-level@ation indicators are relatively abstract
and cannot be used as a direct basis for evalualioa third-level evaluation indicators
should be specific, measurable and behaviour-aikrand can be used as a direct basis for
evaluation. The evaluation indicators are showhdhle 1.

Table 1
System indicator drawing
Serial number Variable name Variable unit Variabletype

1 Output value 100 million yuan State variables

2 Creativity Pieces State variableg

3 Practitioners Ten thousand people State variables

4 Invest in 100 million yuan Auxiliary variable

5 Benefit conversion rate % Auxiliary variable

6 Application level - Auxiliary variable

Data processing

All data analysis in this article uses SPSS19.(ati€ical Program for Social
Sciences), statistical test uses two-sided tegtjf&giance is defined as 0.05 apé 0.05 is
considered significant. The statistical results displayed as mean + standard deviation
(x £ SD). When the test data complies with the normatitistion, the doubléF test is used
for comparison within the group, and the indepenhdamplep test is used for comparison
between the groups. If the regular distributiom@t sufficient, two independent samples
and two related samples will be used for inspection

Sustainable development of environmental resour ces

Antarctickrill fishing

First of all, we have recently obtained relevaitistics for the countries that have
obtained fishing permits in recent years. As shawiiable 2, in recent years, China has
gradually become an Antarctic krill fishing country

In recent years, the development of marine fistogrgration structure mainly reflects
the following two characteristics: First, fishingpgnds are expanding to the sea. With the
mechanization, large-scale, and steel of fishings&ks, the fishing area gradually expands
to the sea. In recent years, a central fishing mgohas been formed in the sea area.
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The economic fish and shrimp resources in thisagea are relatively rich, and the fishing
ground environment and operating conditions areleat [23]. It is a perennial production

fishing ground. The second is that as fishing gdsumove out, the structure of fishing

operations has also changed. By the end of 2020;dtches of both towing operations and
shrimp fishing operations have accounted for mdant60 % of the catch. We make
statistics on fishermen and fishing income, as shiowFigure 2.

Table 2
Vessels holding permits

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

China 0 0 0 2 5 5 6 6

Chile 1 1 1 0 1 1 1 1
Germany 0 0 0 0 0 0 1 1
Japan 1 1 2 1 1 1 1 1
Korea 3 2 3 3 2 3 3 4
Norway 1 2 2 3 3 3 3 4
Poland 1 1 1 1 1 1 1 0

€Change range Net income of fishermen M Year-end employess
# Value added W Total output
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Fig. 2. Parameters of marine fisheries
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Judging from the data so far, the total output cdam fisheries has basically shown
a steady and increasing trend, the added valueeafrofisheries has increased year by year,
the number of employees in ocean fisheries has basinally stable, and the per capita net
income of fishermen has also increased year by. War have studied the trawl net for
catching shrimp and found that the amount of céalelated to the trawl net, as shown in
Figure 3.

50 — m Nets Net production
o

30 -

20

o

H |

25 50 50 75 75- 100 100 125 125-150 150

Percentage [%]

Trawl depth [m]

Fig. 3. Number of trawls and yields at differenpthes

The average stock level of Antarctic krill depemsthe depth of the troll. According
to the statistical analysis of fishery survey détaan be concluded that the mean catch per
unit fishing effort of Antarctic krill gradually deeases as the depth of trawl increases.
There are significant differences in the distribatiof catches per unit of fishing effort in
different trawl water depths.

Effect of salinity on Antarctic krill

We used statistics on the survival of Antarcticllkuinder different salinities, and
compared their survival time in salt water of diffet solubility, as shown in Table 3.

After 6 hours of salinity, when the salinity readtht mg/L, the individual mortality of
krill was nearly 100 %. In 12 hours, the mortalitite of the salt group reached 100 % of
14, 18, 22 mg/L, accounting for 36 % of the toté&fhen the amount is 30 mg/L,
the mortality of krill within 24 hours is 0%. Theduring the ongoing containment process,
the mortality rate of the remaining krill was vdow. A single-cause analysis showed that
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the effect of salt on the mortality rate of thellkwas still significant p < 0.05). In other
salt regions, with the onset of adaptation, thetatity rate of krill is extremely low for
a period of time.

Table 3
Survival rate [%] of shrimp under different salinit

Time 14mg/L | 18mg/L | 22mg/L | 26mg/L | 30mg/L | 34mg/L | 38mg/L | 41 mg/L
3h 30 70 100 100 100 100 90 10
6h 0 20 90 100 100 100 90 10
9h 0 0 50 90 100 100 80 0
12h 0 0 0 80 100 100 70 0
15h 0 0 0 70 100 100 50 0
18h 0 0 0 70 100 90 50 0
21h 0 0 0 70 100 70 30 0
24 h 0 0 0 70 100 70 30 0

mTest m Control group Parallet samples
70 +
60 |

S

S 5o I

Q [

o [

o 40 +

£ F

° [

= 30 ¢
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10 + I
0 I T T l T l T T T T T T 1
14 18 22 26 30 34 38 42

Salinity [mg/L]
Fig. 4. Moult rate of Antarctic shrimp

As shown in Figure 4, within 24 hours, there weoenmolting krill individuals in each
salinity group. In the subsequent holding experimenly the salinity groups of 26.0 +0.4,
30.0 £0.4, 34.0 £0.4, 38.0 +0.4 and 42.0 +0.4 shbwalting. The molting rate was
highest when the salinity was 34.0, accounting3®:3 % of the total molting individuals.
When the salinity is 30.0-38.0, the molting ratekofl is higher, accounting for 88.2 % of
the total krill molting individuals. From the ressilof the sudden change in salinity
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experiment, when the salinity of the water bodydteto the high limit, the molting speed of
the krill increases, and when the salinity decredmsdow the bottom limit or rises above the
high limit, the krill will no longer molt.

Environmental impact

In order to test the impact of the environment artadctic krill, we first analysed the
Antarctic krill living environment, and then champthe breeding environment to compare
the production status of Antarctic krill. The Argtc krill living environment is shown in
Figure 5.

Catch

Average density of krill Biomass

35 4
30 4
25 4

20 +

Value [kg/m3]

15 +

10 +

.
Antarctic East Drake South Orkney South Georgia Sandwich
Peninsula Waters Islands Islands

Different seas

Fig. 5. Distribution of Antarctic krill

From Figure 6, we can see that the production d&#stic krill is very rich, the living
area is relatively wide, and the sea area is monepticated. Generally speaking, the value
of the catch per unit fishing effort of Antarctiailk shows a single peak to the left.
Distribution, the average catch value per fishifigre of most nets is distributed on the
smaller side, and the larger catch value per figtaffort occupies a small part. After
changing the environment, we conducted relatedrérpats on the state of live shrimp in
different ecological environments, as shown in Fegb.

From Figure 6 we can see that the various techimchtators of Antarctic krill are
completely different under different levels of pmibn. The technical indexes of Antarctic
krill under no pollution or mild pollution were 28 better than those under severe
pollution, which shows that for Antarctic krill, sival in an ecological environment can



Sustainable development of Antarctic krill envircemtal resources based on system dynamics48%

effectively maintain its sustainable growth, whishalso conducive to the subsequent
development of marine fisheries.
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Fig. 6. The effect of pollution on Antarctic krill

Conclusion

The ecological environment of water bodies, esjplgcihe Antarctic ecological
environment, is the basis for the survival of aguatrganisms. Protecting the marine
ecological environment not only provides living didions suitable for the habitat and
breeding of aquatic organisms, but also providesans with a beautiful and healthy living
environment. It is necessary to adhere to the qunead policy of "prevention first,
protection first and paid use”, strengthen marinelagical environmental protection and
restoration, curb the trend of environmental detation, and restore ecological balance.
This article is only a preliminary analysis of theationship between the distribution of
Antarctic krill resources and time and space, neammvironment and fishing factors.
The data used is relatively small, the survey aseamall, and the time is short. It is
impossible to use the large-scale data for manysyeastudy the amount of resources.
Therefore, for the systematic analysis of the itistron of Antarctic krill resources and the
level of biomass Research is somewhat restrictimethe experiment of living body
holding, due to the lack of corresponding equipmieng impossible to control the changes
of variables, such as temperature and salinitytiqudarly accurately. The amount of live
krill is relatively small, so the number of liveilkris also a limiting condition. Need to
further strengthen efforts in the future.
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