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Part A: ‘w’ucahu_hlr}f and Grammar

Directions: Choose the number of the answer (1), (2), (3), or (4) that best completes the sentence.
I'hen mark your choice on your answer sheet.

Governments usually -———--—-—- freedom of movement into and out of the country in time of
war.

1) detect 2) induce 3) restrict 4) simulate

You can only come on the school trip if your parents give their written ------— -

1) device 2) consent 3) criterion 4) inclination

The government ----—--- - that the buildings would not be redeveloped in the historical parts of
the town.

1) tackled 2) confronted 3) commtted 4) undertook

She intends to ——---- --- a medical career, but her father would like her to study law.

1) engage 2) resolve 3) aspire 4) pursue

Students can be expelled at the -—------ —- of the head teacher, and they cannot return to school
within a year after expulsion.

1) foresight 2) judgement 3) alternative 4) discretion

The war would have ended if the enemy planes had not -------- -- the cease-fire agreement.

1) violated 2) enforced 3) exceeded 4) attributed

Maths is a(n) -——------ - part of the school curriculum almost anywhere in the world.

1) eventual 2) intrinsic 3) concurrent 4) simultaneous

He said that if the annual floods got - worse they would have to leave the area.

1) any 2) more 3) very 4) enough

They asked the students not —---—-- in the building once they had finished the test.

1) stay 2) stayed 3) to stay 4) staying

He bad two of his teeth --—--—--- at the dentist's round the corner.

1) extract 2) extracted 3) extracting 4) were extracted

Part B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each
blank. Then mark your choice on your answer sheet.

Two sailors were missing at sea after two Greek-flagged ships (11) ---------- off the western coast of
Turkey and one of them sank. Ten sailors (12) --------- - board the sailing ship were rescued. The Pel
Mariner sank after it hit the Pel Ranger (13) ---------- seven miles off Turkey's western coast.
Anatolian news agency quoted officials (14) ---------- heavy fog could have played a part in the

accident (15) ---------- the Dardanelles Strait.

1) collided 2) colliding 3) that collided 4) were collided
1) in 2) on 3) over 4) above

1) all 2) with 3) some 4) every

1) say 2) said 3) saying 4) were saying
1) near 2) was near 3) to be near 4) it was near
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PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the
best among (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

Places like the Philippines have banned the use of cyanide in fishing practices, yet usage still
continues. In addition to certification schemes, community-level enforcement (co-management) is
practiced in certain areas. One example is the success story of Apo Island in the Philippines.
Cooperation between local people and governmental agencies have been key in making co-
management work. Marine Protected Areas have also been in use and conservation and preservation
tactics, of which have only worked in isolated areas away from fishermen. Endeavors that rely on
more environmentally aware methods are particularly influential in the United States because the
U.S. imports 60% of the ornamental fish that go through the live fish trade, as well as 70-90% of
the live coral, and upwards ot 95% of the live rock used in aquarums. Furthermore, this trade is
being recorded as increasing by 10-20% annually in the United States. The main source of
organisms for the live marine aquarium trade comes from third world nations in southeast Asia,
whose reefs make up 45% of the world’s total. The world Wildlife Fund’s Philippines President,
Lory Tan, claims that the Philippines reef fish stock populations have declined by 90% in the last
50 years. Some environmentalists suggest that 80% of southeast Asia’s reefs are “at risk of serious
degradation in the near-future”. The world Wildlife Fund has stated that the live aquarium fish
trade, as currently practiced in Indonesia, the Philippines, New Guinea, and other countries where
collection methods as blast and cyanide fishing are used, will prove ultimately unsustainable.
Mortality rates prove to be a large problem in the aquarium trade because a majority of the fish

caught, usually those caught using destructive fishing techniques, die in transportation and
handling.

Which of the following is TRUE in the Philippines according to the passage?

1) Cyanide is no longer used in fishing practices at the community level.

2) Fishing conservation tactics are not successful where fishermen are present.

3) Local people and governmental agencies are both involved in fishing schemes in protected
Areas.

4) Co-management and certification schemes are used extensively for fishing in the Philippines.
The passage states that in the United States------—----,

1) fishermen are generally more aware of environmental issues.

2) the live fish trade forms 60% of all fish import.

3) meets most of its live coral needs through import.

4) over 95% of the population use live rock in their aquariums.

It is mentioned in the passage that ---------- ;

1) southeast Asia contains less than half of the global reef stock.

2) the Philippines is the biggest supplier of reefs in the world.

3) there is only 10% of the Phillipnes reef fish stock left.

4) over 50% of southeast Asia’s reefs will soon become extinct.

Which of the following is TRUE according to the passage?

1) The world wildlife fund in responsible for fishing practice in southeast Asia.

2) Live acquarium fish trade has been practiced in the Phillipines for about fifty years.

3) Most of the fish caught through cvanide and blast techniques die in transportation and handling.
4) Blast and cyanide fishing are the main collection methods in the Phillipines, New Guinea and
Indonesia.

The word ‘endeavor’ in line 6 is most closely related to a(n)-----—---- ;

1) ‘exercise’ 2) ‘catch’ 3) ‘regulation’ 4) *attempt’

The earliest precursor of pollution generated by life forms would have been a natural function of
their existence. The attendant consequences on viability and population levels fell within the sphere
of natural selection. These would have included the demise of a population locally or ultimately,
species extinction. Processes that were untenable would have resulted in a new balance brought
about by changes and adaptations. At the extremes, for any form of life, consideration of pollution
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15 superseded by that of survival. For mankind, the factor of technology is a distinguishing and
critical consideration, both as an enabler and an additional source of byproducts. Short of survival,
human concerns include the range from quality of life to health hazards. Since sclence holds
experimental demonstration to be definitive, modern treatment of toxicity or environmental harm
involves defining a level at which an effect is observable. Common examples of fields where
practical measurement is crucial included automobile emissions control, industrial exposure (eg
OSHA PELs). toxicology (eg LD50), and medicine (eg medication and radiation doses). “The
solution to pollution is dilution™, is a dictum which summarizes a traditional approach to pollution
management whereby sufficiently diluted pollution is not harmful. It is well-suited to some other
modern, locally-scoped applications such as laboratory safety procedure and hazardous materia]
release emergency management. But is assumes that the dilutant is in virtually unlimited supply for
the application or that resulting dilutions are acceptable in all cases. Such simple treatment for

environmental pollution on a wider scale might have had greater merit in earlier centuries when
physical survival was often the highest imperative.

Which of the following is TRUE according to the passage?

1) Pollution, as opposed to survival, is sometimes not of primary concern to forms of life.

2) Life forms’ natural function of existence is determined by pollution.

3) The species in a population will ultimately become extinct.

4) Natural selection creates viable population levels.

We understand from the passage that ----—--—- .

1) automobile emissions, industrial exposure, toxicology and medicine are crucial for measurement.
2) quality of life and health hazards are concerns which can end in a short survival.

3) man distinguishes technology as an enabling source of by-products leading to a better life.

4) our treatment of toxicity is not scientific unless its effects can be seen and measured.

It is implied in the passage, with regard to the dictum ‘the solution to pollution is dilution’,
that-------—- :

1) it is hardly applicable to today’s environmental pollution

2) it 1s the cheapest strategy to manage pollution

3) itis, in fact, the origin of pollution management

4) 1t is the most efficient way to control pollution

The passage states, as far as ‘the solution to pollution is dilution’ is concerned, that —-—--—m.
1) it needs an unlimited supply of dilutant for an application to be effective

2) it works best with locally-scoped applications such as laboratory safety procedure

3) its main advantage is the treatment of environmental pollution on a wide scale

4) it 1s normally used in areas where physical survival is the highest imperative

The word ‘untenable’ in line 4 most closely means ---------- :

1) ‘illogical’ 2) “indefensible’ 3) ‘improbable’ 4) *insignificant’

[ron is a vital micronutrient for phytoplankton growth and photosynthesis that has historically
been delivered to the pelagic sea by wind-driven dust storms from arid lands. This Aeolian dust
contains 3~5% iron and its deposition has fallen nearly 25% in recent decades due to modern
changes in land use and agricultural practices as well as increased greening of dry regions thanks to
increasing levels of atmospheric CO,. (Arid zone grasses and vegetation now lose less water vapor
through their stomata to absorb the same amount of carbon dioxide, and thus stay greener longer,
reducing dust storm frequency and the amount of iron reaching the deep seas. Increasing sand
desertification does little to compensate for this shortfall since sand is primarily silica with
relatively low iron content.) the Redfield ratio decribes the relative molecular concentrations of
critical nutrients 1n plankton biomass and is conventionally written “106 C: 16N: 1 P.” This
expresses the fact that one molecule of phosphorous and 16 of nitrogen are required to fix 106
carbon molecules. Recent research has expanded this constant to “106 C: 16N: 1 P: .001 Fe”
signifying that in iron deficient conditions each molecular unit of iron can fix over 100,000 units of
carbon or 367,000 units of CO,. In “desolate”™ HNLC zones, therefore, small amounts of iron
(measured in parts per trillion) delivered by either by the wind or a planned restoration program can
trigger large responsive phytoplankton blooms. Recent marine trials confirm that one kilogram of
fine iron paricles can reliably generate well over 100,000 kilograms of plankton biomass. The size
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of the iron particles is critical, however, and particles of several micrometers or less seem to be
ideal both in terms of sink rate and bioavailability.

It is stated in the passage that ---------- ‘

1) there is now about 2~ 4% iron in the ‘Aeolian’ dust

2) the plagic growth of the sea depends on photosynthesis

3) dust coming from dry land is an important oceanic nutrient

4) modern changes in land use can raise iron levels in the “Aeolian’ dust

Which of the following is TRUE according to the passage?

1) Increased greening of dry areas increases the level of CO; in the atmosphere.

2) The full in the frequency of dust storms had led to a rise a green areas.

3) Desert sand is an excellent source of iron though it confines relatively little of it.

4) The level of water loss and the amout of COz a plant can take are interrelated.
The passage mentions that ------—-- :

1) the Redfield ratio normally stays at a certain level

2) over 367000 units of CO; are produced by a molecular unit of iron

3) carbon and CO; both play a role in fixing iron units

4) phosphorous and nitrogen molecules should work together to fix carbon molecules
Which of the following is TRUE according to the passage?

1) The levels of phytoplankton in an area rises best through planned restoration programs.
2) Iron particles sink rate and bioavailability 1s positively affected by its size.

3) HNLC zones can flourish if one kilogram of iron particles is reliably delivered to them.
4) Maintainifig the level of plankton biomass is essential if iron fertilization is to work.
The word ‘desolate’ in line 14 most probably means -------- --

1) “poor’ 2) “for away’ 3) ‘complicated’ 4) ‘regional’

5o 9 (Jobw (b 5

Abl Gole Slbgrae pled jo Slaw plad 3)90 43 Camailgs Jodo opuiled |2

Segregation of genes on the same chromosome (¥
Linkage of genes on the same chromosome (%

Genes interact (\

Alleles interact (¥ '

3 d wiudly a e 0wy Slogge 53 (Kt SlymdS 2996 53 23 3,lge dap

_”1 J.-.:—JJS (Y

Seb ge sholisd zajbe oo el s w3l (¥
3 8 sholes @ile waiben o 51 o S1(F

i3 Al o ;0 Lagigag,S Jima 55 S ()
S35n Al g 33 Lgngipag,S Jioms e
320 Wilgamo JSuls o 31 3530 30 2 3)lys 4o

st oo Sholigs 4z, p3 S sloul el il w3l ()

58 o 25 Shihisd s 5 $Sele el F

3o 4y iyls 5 PCR (Amplification) o} obajl yo 1 9)lge dea

Taq1-DNA polymerase (¥
dNTP (f

ribosomes (¥f amino acid (t

3l conl & )le AABbCcDDEe X aaBbeeddEe Jose g3l 3l Jol=
A g VA (T A g VE LY
Reverse Transcriptase (f  RNA polymerase II ¢r

I1I 51, L RNA (¥ TV g9 5lpe b RNA (Y

..'I-.:jL'.:I- 1.1:"';': ,.JUn_,_- ..L:JJJ 52 md.'-ﬁ-l-l - \:.-:.'l..-é'j g (Y
il el s ol a0 (F

RNA polymerase LI (¥

Topoisomerases ()

primers (¥

32 0yl Jie-o Translation o 5 3 ylao don
rRNA (v DNA ()

g0 G 30 Wad g 5 olasd g Wi J oland
g 17 (Y kA% 0

Caat oo P ) gBpil 3l Seplas By hnRNA
RNA polymerase I ()
£3,l0 28y s a 3590 30 lpe < RNA plas
e R (7 ook @ O
a8 altws (2ld] dieilei s n

.Jd..jr-jﬂu.:j'}:.nG\ Jﬁhulsj.wp.y#j:iﬂ:}iiﬁ:.ﬂ;ﬂ&iéa (Y
Bl ol A ek iS5 oaliis 0 el yo {‘ii

S mmnz pol ol il Al 0 X asjang S 0 1WA Al (o Cielas Jud 4 45y ufe 3o (Bar eye) jLpss o

X ps3309,5 Sop o 2= O
X psipm95 5 sl A5 CF

Ly 21 JeSe sladal g asls g el o0 azslo DNA (Y
ldg 2l oS sladal 5 azly g 398 o0 2310 DNA (¥

X py523,5 3 pasgl loulxr O
X pajsassS o plph gl A

I.:J-Hi e e

iy sl JoSoa slgdol 7 a3l g 3950 S Lo mRNA ()

Ly JaSe (glgdol 7 28U g 9 g 2500 mRNA (*

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?

-

=Y

-T'¥F

-Ta

-Y ¥

T A

-7

-1



O A= szas'L"j'kaJj'L‘”E“u':""'{J

Tl 32 emslis (Transcription Factors) ..aig,

$Le,5T 2500 50 LB 3 1SSty
..L.J_L.,_.g.,LJﬁ_J:_ﬁ_;_ﬂ_, # o= DNA ;11 AT 5085 s RNA o Jbasl b ()
e S5 pins @ yatiees (3ot S B e e (Y

e e AL UL T ST C SR UL ST Y asl . L RNA Cibos (T

T Frean Jee 4 RNA polymerase o s (F

2GR €8 IS e5a o 5 W o 2l g A a3 Sls
S =0 3 = (5 e (¥ e = (5 i ()
Tl iy s 35 alaf (auiss x) Fragile-x L LS

fidlbioe (lawdly clas

S e — Gl (F e = | ez (T

4o
4 J
= ™Y
2,15 Xq T sl »» FMRI o5 01
i = Y ks

o — ...:4.,:& o }"{E} e FMRI G &Y
G | aj u.:*-‘-*_—' "'L-"'J. U (e 022X s Me Gy s (T
o3 gl GCC;';J l_l':“'ll,."jl A ‘51:“'". PRLILRCL x [l I-g.'-_‘:r:-l: .:'3..-‘5 ol {f

A5l laag; ; = ] "
Pe38 ) B d v Bl ey 40 AT a0 4o dat ot bl oagian, bus CAP mRNA g e o
Pnly-.ﬂr rEC{:rg{]iti{}n site (f Shine Dalgarno sequence (v Spliceosome ¢v Ribﬂz};:n}::
sl ool wuou Gl cpaus L,_.IJ] ol e A ﬁJi.!_’me tRNA bavad aul st e UAA GaeS s o dilgd o FLIPTRRON alas’
Tad 513
(AAU) [le (¢ (UUU) Phe v (UALD Tyr (v (AALY AanU
92052 )5 4 g plS 8000 kb) DNA Jaslso 3 i clalas $ il (5
PCR (v Fish

Pulsed Field Gel Electrophoresis (PF GE) (¥ Gel Electrophoresis (v
[ - . e T2 ~ 5 -
o I N -’--'L"-!_i-‘“:..r""""" quL‘JLﬂuj‘{iJWuLﬂjﬂdhiﬁﬁj}mulaﬁuf _}QGQ-PD w2 3l Ul}‘:""
ol 51350l 93 L5 o (F ol la e sl SUG s (Y S e R Gloye 4o (Y Sl LSS ()
) S S5 Al S jIORF
Ol oy 3l 5 5 ey 05 oy 0 Bl eud gl 4l (Y O e 4 bgrye sldy Sl slign Al s g ()
O S b slg il desera (F Ul Ga) w8 g 5Ll 5a) WS o )0 Wl 0ut e 5 AU (Y
T30 35, o0 4udd i 3l Glads o aa 5loal | 503 AL [ LI R PL PR SN buy 3 jluilal b e )\
F e sl (Y Bg 0 (V PETSA R
i . * & & . r u - ™ — = . |
4D OaM g ey glaedly e e Fge 90 (Arael 51005 e J T WY g o> B o B e B B 03 53 9
VEO 03y iy i a3 b alreal) ol (g b Bl plia () Jgl Jus o (i3as i eled ailousl 392 4 ¥ ) G
Fall oo damod |y God oduds Soplud (ailes,f sl ;) o}

oAl Sui b b ol W (F 5ok ded  gla 11 (Y ourtS 3 b sls Ul (Y 3k e2 sl O
?JJI..‘- Py | E SR L_-,.L:-,.: Ls:.-_-.‘.'JS.J.r 9 b;qll.n."r- g ,:_-,._.‘.L'l'!ﬂ ‘l-'d-'r

O (T Sraad (T e o L g G251
oy e gdipe oualino (liulaosl ;0 ¥ o) (0F 903 Copad 3 SI05 oo (3mal U080 b oy pe50 g0 90
5 gl (T &) g ()

LM ols 50k o 552 (T L Ml (pgbia 5 L2 akal) 352y (T

o o0 (i o sl ©R5s,%8 i o] £90 i el Cma o M )10 (S

Yo (F Vo (7 Vo (Y & ()

TS o LS fpalig gy plal I8 2Dar JaSa5a 51 i AN 5l ey

ey J3 (T o Sl (T CrakunST (Y el ()
Tayle 518 Jdekw pso olus o BIP 9=

(595 e (F oM guti] 4 (T S5 oS (Y 935 O

T390 00 )l Wefz o] Azt g Con Jigkad 51 Halite

Sy gn Al gl pls jlagad S g g Snlaasd les el s Gl oy ()
gt gn W} (oSS D353 gy dagi g ladigd Sl 5 gy (F

d3ge Gl LeBladdl) daugd g Cladiss (s pds 2 Olies an (T

gt oo )] 3l covie peiy U g Sladiel (o mdn Ak oy p (F

Fogd culan pajapal B b g (3 ol8aud 5l g py G AT S0l o o Cuadls plus

Slinnd £ ;4ila (F SlAE F 58 (Y Geal 35818 Lo =N (¥ o2

T30l oo GDP & 1105 5 058 o0 & 335 dared plas & Laza GTP . Jarsig ;5 o L 4zl 50

crdaagr 1 g LIl alg go,8 4 Lans GTP (¥ ol W & baza GTP (O

g o a3 LGTP 5 plasiss (F crdpiei 1 &g e GTP (¥

fimsz jaliio el 0 |28 o) ol lawed 0ad oo solinwl 10 jaile linwl jalide W af fg 3l Juw )

Vs e L alap (F Y s pliger bzl O

Al o JE B Jesiay Lad 3} oS a5 Geds &5 aleys (F Y o e 5 i b b (F

MMQbﬂ’)éﬁ)'@“)“@h%"}b‘@?i

~FY

-FT

-FF

_¥5

-FY

-aF

-oY



Wi 3 il 315 90 3T (e Sl 39 S yiamd

— &38lsS!
Tosali o ez 1y aiplo oo jl g il Jomd a5 (gloud) Dilagoras

Stenotherm (Y Eurytherm (\

Mega Warm Stenotherm (f Mega Cold Stenotherm (v

fomml g9 @l 5l 55 g0 Ol

Super Halin water (¥ Salt water (v Fresh water (v Brackish water ()
Tall oo ylslo 3l 09,5 plus & @Flase Anguila anguila 2l )k

Sebsis plela (F o030l plsle (7 gl S L Jlyed plsla (T o3l Glsle (O

Taino o JoSidd pbpl 5l (o895 a2 1y (sl slal (132 00 ail> oyl

L=k 53 (F LS 5559 S (T LSl gi3s Sta (F b gaSM 534 S ()

| e a2y 8 plaS

el b3 et slac] 51 iy dxls jod slao] glaigf gas ()

o e sl ) 2t e e sla] slasT e (Y

ot 538 o GO 5l 2 Lo jed slac] glaigd pas (T

il 595 elal sl i ol b slosl glases g (F

Tadl, oy Sliaw) jl SSplad 4 Glate Lica i 51 00Z€ Sligw,

Hyvdrogenus (f Lithogenus (v Exogenus (¥ Biogenus ()
oSl oo e {Cl'iﬁﬂﬂl Dﬂpth} 55'1_.?"""‘1 (AL 3358 3O W3 sl Saplas

! ()
e il il i b ol e G (Sloszas i) B e T e Py

WS o Sl 1 alls gl O sy 8 hac (¥

vl LraLﬁfJ?LJ.!wLSJEI:@{_.JE.U Jlada ol g3 4 Canl Aes (T

Cadyla 1y gledtiy o583 waildl o al ssw SlaaY j1 S plus Slog2rge

Mesopelagic (f Hadal (v Epipelagic (¥ Abyssopelagic (A
il Golo o Sloamas 09,5 plas glp Sl slaye sl

J;-—gud L niﬂj'}].; ml ;.."—_-l'll-l 4= 1;, .i'lg.:;- s I-:-Ln.'-' 45 E;Lﬁu.n,.'ﬁ.ﬁl.: ()

QS 8 (8 e SEIN e | 205 S 3l gl e a5 ol Slsezgs (T

|EII-.1.--"-#1--!“5:1 JL-J T C.'El.ml -.1.#-15 39 d.:‘gﬂ ..\.'-_.53.5' ‘;.J_J.:.'..:...'H EEIJL} J.:j. é.ht..u}' &5.:1?1..15'

(continental shelf) sl & <36 (Y (upwelling) 2,3 ()

i3l SO, ol adlass (F (Intertidal zone) e g ;32 (e dilaza (¥

Paud olad oo ﬁ.-n:.ri.:ji bl il ualas ;o by oyl g o (Bel oy sl

adocas (F : SeaS (T wad (T (& gt o Zazd

alisza (¥ _dai (T e o (X sl
Sl i ) (PR I S plaS 50 (Omnivory) sile> s 4ad

e g 35 O aalazs (T L e oo e (T lawas (T ”iiL: s = ()
?miﬂaiﬁpiﬁjaaqqudﬂﬁ;ﬁq@@d

Suhigie pleale (F by lale (7 e 2l pleabe (7 Fess sl plesle (O
00 uf oo D yae0 slodusy ax 1 ;0 Yaeno g abls plus ;o Up welling

LD 3 shaol JanJE ‘_,lj_,..i atl= (Y is'l"“:"a. slasls -;Lcn_;‘j LT J=le ()

@5 ool oo B (g 2 el (F g 3o sleoly daey s Jls (T

03,15 (5 5a8 (5 0 L3l L e plaS 3 rgill e ]

u_l_;-l._‘rjujl.n.:lﬁ.?-}-n}.r‘ J-j..'\:r'l[T u:_g.-_:l-gu.u.a.;l HJ-J-JTTI{': [:‘l.

Slhms) 33 g et (T g e ar s T oge (v
.J}Lnsadfmljhﬂﬂﬂ:-ijhl_j.‘aggjm.@mhu‘ﬁ .h}ﬁaud);fhjkfﬁ.djmy{:f
¢l Joiza 53 1 bbb 43 53 Jobome oS! gladl G55 Sl €999

UJ:-L..J EF‘_;_H ,_'e_;l.bq...l_l &1 kflﬂj LE..'[:-L.:: .1'...:.3.11 1____3_’._-.4 g ,‘_5‘{.!:._.1 (\

up welling ablo (F bl plos sla Lt 5 la Jlagf ol 3 (F

o Wgd o gt )0 Wl (5)9d P slaRS) £5T 2) 3,lge des

1_53:._15,;5'1}_5} (t A5 e (v L;J_.J;ﬂi colas e (V ;j.n.:i a1

MMQbﬂ’)éﬁ)'@“)“@h%"}b‘@?i

-F)

5

P

-F¥

-7

57

-#Y

-5 A

-F4

N

-

-¥Y

-¥T

“YE.

-¥Yb

-Y¥

-Yv

=Y A

=0k



Wi 3 il 315 90 3T (e Sl 39 S yiamd

Y axa.s
S$i¢s]
| t ] alas ai Joled Jole 3 59> 4>y _waildl uT ]'.'IH
Jsloea Slade A (T C{jr A (V CGT FIA (Y Jelos g
fWied 5)9ilr S0 o (Slal5 5 Leaiaf sluas ;_,u_,._..... ,,_:uﬂl.."u 09,5 plas
Gyeaayi (Y G as (T ol hoaild (v el 0
€290 00 GMBI by LT (51321 plus’ & Conservative components
el slds (F S 5 S (T Jalos Sl a5 5 COy (v By 5 ST
Tl Y alas gla $5a 510b; JLid 4 ot L 35
Mesopelagic (f Epipelagic (v BathypeIagif;j " .ﬂub;ss.;p'-:lzgiﬁ?
P50 o0 gmmms 5l T (559U S GI 932 K, plas
O ol sl 4 S ol 3Rl (Y G 2 -;: :;f?uta,lz:: ()
3o a5 (¥ R o
Tl Joioxa 09,8 plas ;o e Ol sleil §1 L3 55 sloxil
u‘—!'i-"f ditzats (¥ & 8 glaasl o labs ()
a2 Ve WL slo e ot O Lale (F a9 sleailsa,, Slals (7
_ P 0USCT 3guzes s a5 | 5 30 Lale aluf
5310 518 g by peuSle s 5 aS das St Jalaz (Y el SGo gl g @ S s ot § Jalae (Y
W A o 3 _JI.;..*EL.,‘_-J_L:‘._.,.E'&..‘:-"_#[&..E sals (F il pel w4 o3 A oz ,:.._.JJ alae (¥
faigd oo guiaiws Macronutrient jluis » ,olc 3 Micronutrient Jlode oF polis g5 b 5w 4 polie j1 S plas
i o =t (V paendS — 59, (T (§9; = s ()
Tl ool gy (wlosm o 3028 i sST plas 5o
Clez lapriaen ST (Y T A s ST
Gt slac] glagie oS (F L ECE PORCIN 1 1) &
sl 53978 piamem s8] (a1l 9l (6l D092 g0 51 Sy plal 292g
Autotrophs- Herbivores (v Autotrophs- Heterotrophs (1
Heterotrophs- Decomposers (¥ Autotrophs- Decomposers (v
foml 7390 adgl udyi 5 Fojluil b plus
VP oS sl salinl U mod ey ST tzens ()
S e (F GyS ST e i (F
(bl 2 asT L) 5,0l 53999 500
Togu oo 230 & 3o ax il o Tl Hlale jo 280 sole (p T ege
als 5o qh A (F I [ G 2 lS | Shigal (¥ Ll S Ll )
ol sols plas” o1 jlu i 3 098 0 ais Lo xS 10 ale igiMle 30 )s2
Ceebgs - s (T P - edges (T Py - Jlasy (7 Sealge - Jlaxg ()
............. b ams o o0l SISl alés o (Summation) ges sauay
Lgp o=l oadse sla foiles (V wul aszg & Sog; Joe il ()
D9 S Al el 0ud pan  ondas gla Ll (F 2e paz pa b jglows sla ol e B (Y
Tl el 9 2 51501 Ay (glimme S5 plus 50
as, 5 (¥ sabedss (Y e Y PS5 ()
e (397 990 0 B Sllad Lall g Jolu o mile el Al
35 08 S ppe L sl 5t 50 S S ey 55 (F s on Gl byl slid 2ol 2 ity ()
P yeS o ) e sl el e sl el 30 ) plSs (F Dy e G a5 (T
Tl Valvulae conniventes
sl (Sloms o (F 039, sty (T 233 25 slaiex (7 033, sl n ()
Toanl LT jo aly (a9 HTL 15 slagige, e 51 Sy plad il
GnRH (¢ ADH (v Oy ot g7 b g (T Creatagd ()
Crwld Jalu dzed j3 035 ol anyan 31 Sy alus (receptor) oo ,8
(el JoS3 (¥ Sy 3 (T Sebeey (Y g sl ()
sl plas (sl ol ailer i Sud 0Bl )0 Jaaxe Jale o 5 paen
s e (¥ COy als (v Las (Y CO, albly
T3,10 292s 15 (5 aile lreg )5 5150 plad jo Cudy mulf
Echinodermata (f Decapoda Bivalves (v Annelida (\
o A )1 GRS 98s J9KT 9 pamlS (ol 50 1 3,000 Aok
Sulga® F als (v Sacr BAS Y Sl ()
PO NP S PRI | CLIE € P A VPGP L &7
e S Gy (F i geysm (F Sy e (¥ azsassh ()

MMQbﬂ’)éﬁ)'@“)“@h%"}b‘@?i

-M)

<K

-AF

-Ad

~-AF

-AY

-AA

-A4

—4.

-1

-4y

-4y

-qF

-a5

-1y

~3A

5 !

_‘il‘

-1+

_yoY



il (oLl 225U L) 559l s3e0e ud
UL P S (7 P TRL g E CE N [ERTE By P PR R o) sy g0 dad (5 ylls 4 Sudale i St (3 ()
D9 o g Gkl &1 2 2 ey yile 5o (F Dy gh i BT &y s pRigs el o (F
5310 ol 390 gl s (g0l ) jlade (50,0 & 4l Al slalenal Jeke o
I page e (F 11-cis retinol (v All-Trans retinal (v : a1
3505 LT s b Sl G598 (559l aldu 30 (3188 sl 3l £aT Sparg ey o0 S
Sy Sl T o & (¥ a2 (7 JelS ()
105 g on JUb alin 2Dy kS 351
A Gl o Sudlas (F Sl eole  Jou Sodlad (T gt 5k as 5l A Laay, (T g plowil Feas | i3 (Y
TJJ-_-_!,'_.‘.:I D yaee S plad oyl Splkﬁ Cend g dy g0 o alas Jalw L2 oli5 )
Geegen (T il ass (¥ ozl g Jlasl (Y armal Zlgal ()
iyleled ;0 0 g len Jols
el 5 8 5a s W LS (Y ol L s e T 3 (T
Sammay 3l 199 53 ($35Y 0590 ;9 AT Sl oy Y &L
35l 3 a8 ladsl slaad pag P o e 8 e s dlass g YL Q)
L8 e i ed (T ol ae 3 pdas (T
03 38! 0 plonil WS o (LS Sai 130 g Jewl 3l 2l yd slayle 5
L?L:.U.:id.i.w_t-_,;,qaa.éd___.ﬂﬁ,rﬂ' o gl alsg a0 ()
il Gb; pp oad alwg ay (F STgls oS8 0l Aoy 4 (V
Cimsl U ya ol b [sosomtic caols shilo olysils 31 S0 plad 0=
Lamprey (¥ Hagfish (v Ciona (v Balanoglossus (\
Pl s ,;_an-} __-,1 J.}':.”.r G plas a0 ‘51.0-}
Shabs JLa (F Oleala 05 (Y oleabe o5 (V obala .Jln:ﬂ (1
Cogud g0 pol sl pj Jolos 519 pls
kinin _:als (F Gae S5s500 L8 2257 (7 alae o Poasls 2als (v §ge SISl LS SO
Ta,yl0 5l g IS 4 mneg P
Mg™ (f Zn' (v Cu™ (¥ Ca'™
sl p1 g D9 S plaS &y (5300 99 5
- +
H.CO,. (F COy (v HCO: «Y H f-?”
sl Joied 59 !
Dadi ga tidal ‘_:.:.il_‘;,ii g I_;_mlf (Y e = .,_J-.'-'}Lfﬁ-‘-"' sl g Lr*"'i (;
Y- surfactant _}1‘514131 (f o g B surfactant - {#
Py J32l sl &y (59 pimaiond 00335 Jrbad 2 51
sty el S gy 1 VAT Higpsen oo (7 S gyden TA (T sy’ ¢
' il (5o Zunglin
I.F“'""" ,;5_} A :-
SN P 0 €N
3,15 eaSias Cammd U (slaJgSlse by JSIT L OF 213 i S (5 e E"'l"" : ':T
..:_,!a;_,u_;iu..:..,.,.i.s.:..ljj_{._.ﬂgt.!{f .ailar.:t_,.a;_,__;jtfhgul_]?ﬂyogr?dam _("
?.})Ju-ﬂ- S PRV lurl-..l.j' bue h_-.l._-..ﬂl.n 3o ‘;..:.'l_y.r..-.l.i E:"":
Jlatil pgasfal (F gy (7 byl (7 St
?-.ﬁ;tﬁ £ﬁwﬁ-ﬂ- u:-j-r Uﬂp‘-}.ﬂ J] J.!_ Il-]d.f u-l1!,.:'l:.'l.u-l1 uLullLl djﬁﬂl _;,L.:.-.'! p.nh--\‘" 3
Laats (F odg, (V aigs (Y T e oak ()
E.uL;.-i’Uy&
¢ | {Prﬂmstumia} s Jal e yo Crt i A bai e u_f_‘::.i_: plas
ol e gy - g Sl (e et (1 el (o sk ‘L*:‘?:.J—'-le‘il*:‘*"u:;h:f"ﬁ‘“' "é;
; Sl o ; Jobs Catigh gty i e = g TE g sl
et Cigiy - g5l - (e i (F P (e S = s bl e
‘—"'J&L“' 0 | ngj.'lL"P #5; 1!1-.1.7 5._:.".'!r 'C}’di;}pld
laclef o5 (T ol jleails (¥ 5 g S (T L, glais’ g0 (1
Tals od oo d> Trematoda s»a,S G N
Metacercaria (¥ Planula (v Amphiblastula (¥ C::rraﬂ.l»::l{um. (\
Sl (5 a3l 0g 5 plos 4 Flass Tintinnida
Mastigophora gllas56 (¥ Rhizopoda bl e, b L acal ()
Ciliata ;) lasss (F Rotifera olsgls 8 (¥
§ Ty S iSO y g0 A (Foraminifera) )l loaije; 4 Gase 2 G, gl _‘jﬂ J.g alas
Elphidium (¥ Lagena (¥ Protoelphidium (¥ Globigerina (1
Cagid o 003 ap S plas b3y, 50 Jajekds?
" : : 5 . ' A
Nematoda slay slep S (¥ Oligochaeta 1, o5 (¥ Hirudina Wyl (¥ Polychaeta 1,5 5 (

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?

=1-¥

-\-F

=14

-7

=1=¥

Nk

_1.1

o i &

=11

-1y

-1y

-\\F

-11a

AL

=Y

-1A

~114

)Y

-\T

-7y

-\YY

-\TF

=174

-\TF



Wi 3 il 315 90 3T (e Sl 39 S yiamd

TG sl sil>
Pl pllas 5 sleeg 1Sy 1T 5550 ;0 Rhynchocoel o0

(Chaetoghatha) L, (v (Nemertina) -Lit,, (1

(Gnathostomulida) lo Js i slan,5 (f (Gastrotricha) ._1'*“5—-'-.53-:: (v

Voewl alu¥ ol 2 AP

gl sla sl (F 58518 sl gk (7 e sladgl (¥ : W;::::
T Tl :.rw-*':-'ﬂ" 209> a3l b ST Sl plas 22T Cie glagsils> 4o
8 D sas (T s38et, (T pad (7 pesgll ()
. ooz g s, T 204 ;0 Rhabdites ;5

92 2lge 0 3 (F = Sleee I o (T Ogag 2 g (T o e Bloes 7l 5 ()

) feul Octocoralia (=Aleyonaria) ;ewst a @l o slar
G Gl Tl (F S Gl g by o5 (T LR ol (T (s B 5 bye ol (O
fo ke 2l lads @qwdiuu,thg_ua;nwﬁam il as cwl slote Il ,1 S aluy

Membranelle (f Undulatory membrane (v Cilia (v Cirrus ¢\
Reticulopodia ¢t L Tl £ o ,-TaF.::;ljé(Fm:aminifera} Glyledijay ;o Lale l‘_;l...mL.._
podia (v Axopodia (y

foaml plas 098 o Jinio Lagylail 4y 2o 51 9 ook & Cyclops bugl Jliuy a8l ol

Diphyloboterium latum (v Diphylidium caninum

Wuschereria bancrofti (t Trichinella spiralis (v

Tl ylysils 51 slas 3> Actinapoda

Opalinate (f Sarcodina (¥ Flagellata (v Cilliophora (v
Faddlion 2 Slovsas 1 plas 1)1 (Luilai) glalgl slap

> oo 3l asle g 5 (olo iz g JalS 5150 olS2 s (Y Saogdle g Lels L5 5 le8 o8 s ()
laz o jlesle 3§ la i 5 5 1ef olRos w3l (¥ Cadg ble a o 2l ol a3l (7
Tl il ian ST 295 Fi; a3 e 0 K alas

Trypanosoma (¥ Diphyloboterium (r Dactylogyrous (v Ascaris ()
Tl il jo porocyte ols Jale o

S e 0 Sy Ul g (F SHE Olge HIE (T ot (slaJslo S5l (Y pelySul o ol ()
ol J55 a2 @ pl5l0di30; oo ulei by

Schizozoite 3 b ;i (¥ e P T LMW P I |

Schizozoite § jud as 99 3 ,b I (F o el 90 3ok 5 (Y

Tl (5 0l 09,8 plus 4 alaze Aphrodite Lo See

I'.:.'|1J'|:" ws (T Sales L‘.-‘L"’ng (¥ C.b':"‘ﬁ,.b'-';' (¥ 4.':1,1'-_‘.?4 ()

fadlige lend JUU 99 51510 515 Oloazge Sy pluas juyS

&obels  als (T {s.ﬂ:Lq AT (T d_-?f &1 S ()
Tl goi ol jligje el i3S ;2ioy (o A8 #1)0m

Synapsid (¥ Parapsid (v Diapsid (v Anapsid (

fowsl ola o aa Lald A5 B0 L2 o

L_LnLﬁ'Qh!.i.lj}_J.nag.:[T l;,.]a.gui;_g._;-;.-'-ﬂéi_["-

Pl il ok Geles o B Al g (F ool ool 90 5 JalS' 3udao o (F

108150 3o as (S5 50 1) 293 01395 (U )0 jliliay plas’

(Whale) g5 (F Manatee (v (Sea lion) b s (Y Dolphin ()
facias jlasals 55 S s gllaibn 51 plas

Seal ¢t Porpoise (v Dolphin (v Dugong ()

fall, oo g Acanthodian o5 sls e jo 0,la,T JLail saxi

Hyostylic ¢f Autodiastylic (v Amphistylic (v Autostylic (

ol 00l dalllis (5393l 42 30 3 pramaw pluS aasde Solenocyte
Lamepry - el a3 plies ()
Balanoglossus - .5 (Y
Ciona - 23 (7
Amphioxus - 3l (F
Taad coi suslis yliug 590 30 0 e plas

Opistocoelous (f Procoeloous (r Amphicoelous (v Acoelous (3
Tl oF ) @lelidl uiz ghylo (58 jly oz o

2L (T B ¥ &, (Y &, S, g ()

% 43,00 92y STIS 55 olygilr des o

sV (F dcsgS (¥ 35 (¥ &2l ()

Gauﬁ,;uuacagtn593‘,3.~3,'ugwthﬁ,tf¢ul=&ﬂa|9‘ﬂ,54‘gg,éfi

-1TY

1Y A

-1r4

_'.rn

-7

-17Y

Y

-1YF

-17a

-\7F

-7y

YA

=174

—\F-

-1F)

-\FY

VEY

-\FF

-\Fd

-\¥F

-\FY

-\FA

-1F4

Y



S gl (il U5 (990 3T (et Colw &g S g

\» axso (e E 3
Pl oo 2lgils aluf & tlaza ol yo (lacaly Y Wof Slusd op iy

Testudinidae (¥ Emydidae (v Dermochelyidae (v Chelonidae ¢\
0395000 )1 4 0530 plaf S gl p FHD (59,

BbF a5 (F (5 go5es 20 £33 (V Sy s i3 ()
C39 o (g pF e il ol plas b lyeile A1y

L 3 (F A L (Y g (Y by

39350 ) & axoler 90 s AlAT (g T jlil (Sl B plaS

Fuy— o (F Oy (¥ oS g o O 3,587 ()

€ ot cn 0daziw (653 4 8 w8 5k Al g 3l 3Ll b T § E9 (g eTo Il o

Baisd op 3 Jyene Slol 3 (T i slaaisd Jlgld (7 ol U slaaied Sl 3 (Y ik (slmdied Sl 3 ()
Ty 09, plas glaied £90 Ol OloLS 22 52

L gz pu (F laa s (T Lo gladsa (¥ s elad SG ()

Pl yrd 09,5 plud glied £l ol 50

Ls _ug;u9 (F ol i (Y sl (V s s 251 ()

CacalaS iy 4 ol Gl 53 (230 phlailies (SHasS E4T o e

ey CUaSE < Sl dLng.lf (Y L ljil.hﬂﬂf <l eleSoy <la s ()

(il o ,51.&53 “:L;h,;_l..:jjd <l sla g (F o g e <la 55 {11.}{_,.".3 shadogs (T

Tl y90 15 STun ) E o (gamdlans iy 1 Gl ) E5H7

S g aisS e (Y s pimnia1 225 ()

00} (oS Gl (S5 (T L gST £555 3 S} g laaigd g9 (T

Cl i s 330 alaS il (o y E35 )

Sl (sl 9500 5591 wal 3 (F ol (Fsj sl shol 2lga g ()

AL saisd 352y (F &gk ladigs o5y (7

Fud 1o AU 42 cContl 3l pamsgS1 50 S50 SLoaigS 1 sl plgd 3 LB 12 oyl i &5 ladig

Keystone species a5 slaaisd (¥ Dominance species i slsasss ()

3,lge aen (F Sinsetive species s> slaaiy? (7

0 aiid 08,8 laS & Blaza 533 b0 oldle saasS il Jho Sl £50 bl o

Oceanodromous (¥ Potamodromous (7 Catadromous (¥ Anadromous (
fowl plaf 35 dde> 30 aigd slaas bl 4 Oletlo aolails oo e ile

Salmonidae (f Clupeidae (v Cyprinidae (¥ Acipenseridae ()
uisas slails plof 4 Glate y35 (gl )0 429> 59 (Exotic) oo mf sladaisd Sl

Mugilidae (f Gasterosteidae (¥ Poecilidae (¥ Cyprinidae ()
fd oS o ligals 31l wdg> aailEog; 39 oleble SlaisS £33 Sl

B et |y pasmie g, aailgns 3ad o Zels ol CaiS phazels ol 5 ()

33 gy ady> il 535 0 AR 9 ST £ Ln e (Y

Al gn Sl slaig? g9 35 4 E 5l (T

o Gl shisT 555 G5 4wt ) (F

Sl (6 it leble SlaigS £33 STl SaplaS

29) A 39y ounly (¥ opele azly s (F GA YO

Tl salgils plad 4 3lase ol o (Endemic) o olale gldial £ald o e

Cyprinidae (f Cobitidae (7 Cyprinodontida (¥ Balitoridae ()

P o2 ) EgiT bl U 2 ek

aalSny ; o 53 (Y Oysilr Cunex shagladl 5l e salazal ()

gy S 3 )52 (T ol 3 Gl Sprazr 90, (T

Tal Jeol (g yantd d..::-lhd&,.f slasd 3o 29,50 Pz dgl lude pod S0 A e J—f,'-"-'ﬂ"-ﬂﬁi_;*ﬂ'u L

Ml 2alS asys 80 (f aba Aol oy S ¥ 3o oo w2 (¥ Sat pad S ()
3 guir B solazl ey plas BT di.hajl..ﬁl L .,5-11*“55#5 dﬁn}lﬁ‘ 3 Lol ol S 5 ,,.5_‘,.;,.1.:- &l LSI""']}! Eami i 39
o B slas ey (T 3515 e, (¥ plieyz oy (F Ok gy O
059 0 0anlive az>li IS 35 a7 & (1085 £95 (AR (20 GlARRe o510

S Lslasle Sglo Fua < Gl yo prmmnms 51 (v L Slanle < gl pa ety | sl s (1
Slala <8 < iglo o < Sl g i 51T Sals S glo e < M S gl po prme BT (T
feils anlas de>g ol ) o 53 glig8 S 5 L adly axdls Se2s Bt 5 5oy A-B-C-D &ipf' F 51

A CE 7 (r £ L

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?

-4

-1ar

-\aY

-\a¥

-1&6

-\ar

-6y

-VaA

=164

=17

=\7Y

-\FY

\FF

=-\Fo

-\F¥

=\FY

-7 A

154

=YY=

-1

-\YY



.).&)1 wm,b‘ g,o}TMGQLn ) fé«ﬁ)&w

W =z ) E 35
Fo 7S all Wb digfar ()l pained sl By ) 3l 0alizul i olaief £ 437 hoxins sl

ol (F o ol (¥ i (

Taly, el jli Sledbl slad a5 — Oy ey jlealazll | sladiad gaid g 80l &l

dned 3 digf & a8l sluas (Y 3,8 g daigd aad il sl 155 ()

oz Slaas (T

e 3 aigt alaws (T
_'i.’.:........l el plaf @ by o o J 4 bl weil3l s jas 10 ould suali ole gavasal Sl

Joal <o) Lk <a 5 5 (Y Jeal <o )l5 15 <o,5 s ()

05 1 < Jll <o )5 s (F s B sa o lge s < li(r

. ) Fadlye Laoalails plas @ g e plnl Jolge 10 los (53 3 Gujligals loala g 433 o yiiden
Tetraodontidae , Gobiidae (f Carangidae , Clupeidae (v Sparidae , Clupeidae (v Scianidae , Gobiidae (1

Fadlyge 03lgils plas & g o ol pl Gy 90 sla i oy 2t

Salamandridae (¥ Ranidae (v Hvlidae (v Bufonidae
- - .J:j!'j.ﬁ jw1 ........ PP JL:.\-:-'.II &-ﬂ! J}h d.l' d‘[ﬁﬁ;&!.’qﬁ j- ................. ‘sbl-.-ﬁ J"" -;ﬂhﬂ;ﬂ Ll ﬂ Lﬁh":ﬁ L'F!I_.?'s';l
Tl 5158 el dil Az 43 LU.C.N &_;.glﬁ SR e L.Jlﬁ“" __a..-ul_l.,....u 2o w ol e 5 ) Ol jalf‘l.iﬂ e 33 >
fY oA (f AV S AR Ny e = TAA(Y LALG O

) T ls 5 0hm g0t i3 slaodlgils 51 Sualad §53 gl o L dilzze Glasl yo ity Slad &

Gobiidae (¥ Cyprinidae (v Salmonidae (v Percidae ()

(519 9

Tadli e 7 930 g3 Sloazae 1y pllis dz Soliss Cargy

7255 plfea (F bgi pls (Y S prlas 2dsa (T o5 ol 4 ()
aﬂrﬁuﬂl&ﬂ‘;Hihutﬁuifuuhm“#"ﬂ."m"""mqwaa}nQﬁéﬁfd{uHTiquibhﬂ!‘5ﬁd:ﬁwjhhjhﬁLﬁﬂ}ﬂ

bzl g phalsdl (F eals g palial (v Lhalidl g 2als (Y oalE g fals ()

103,85 oo ol e o 4 g a2l 30 1 4l plud o Tropholitic aakis
hjGee— 4zl S (T JIE olaa j98g — Jligdy (7 98 plaid = Jols mhaw 0nly (V- 3 j58 0525 — JUDL (2 O
Tazdl o Gl jiios Jle aBlee pluf o (Metalimnion) aecedbo Y culis Sul3dl

gk lga b Gl (F ol sloa b gl (¥ sk glyn b el (Y ol sls b gl (0
il oo 0 jp0 plaf ay iy Lol 50 o390 7 gbuw
Sl e Sazge dsdal 3 (Y diulod o HeaS ol a3 ()
a8 el g (F W1 A 3 ge (poged i 3 (T
tcwz I = To.e™2 am,
22l e a2l Sl 5 e (Y ool d ¥ 15 saile, 3L (535 ol3me ()
Sl e o Dl e Gl (F Sl 205 A5y 55 Gliea (7
fadlplas” JU 5N O e galer
O3yl 1 (F OFSS S (Y 53 1Sl (Y O3 il ()
Tl g pla 4y Lo, 55 mas Jab @ glW )] G o g Zlgal
1 \ | \

— (f - — (Y (\

Y 9 Yo feo
Tl s e A Gl i Glasl jo wiilami azl jo o jlulS el B oud ol Jolas atws alaf
5, g Fas (¥ oL el o el fon slad ()
ezl o 2 o bl (F ignd ez gl Jusa Slge 0gneS (V
Tl diglr by 53l vy 30 pganiad gl @Y 30 OF PH Glasli (a8 Jsb 10 By g azlys S 3o
et (F == (¥ Sl (g2g0 B (T Gl ()
Tyl Lsis Sl pj sloasy 5l SGplad ;o Lol (oW gs i ssy
Monimolimnion (f Hypolimnion ¢ Metalimnion (v Epilimnion (\
Togd oo LT Jlod i 3l ol dY s lias) Jead )0 Lol 45 2 b slaanl ;o 53 dluces 3bli 3o
aY ¥ (F aY ¥ (T QYT (Y RANE

Pailalud s jo o 5o L310 WT piuennia| (2 37 30l § 0y 7 iy
B axb s —obm b2 (T plee gbjo— 555 sl (F sl = ek (V Jb b= 5 s O
feml plos Dimictic Secs o sloazl ;o Al (o i

S ST ede g uid slaol a8 s (V B e e Sanay o8 LB ()

i gy ezl s pan a5 alSs (T ask s 18 Slelis ) o a8 adlys (T

Sl ilsdee Olid 43 oF Lo o Vb C1iss Oyl e a0 lyls o) i amli plad slaaal jo

(oot das (T Ao daui (T Bl ol (Y aJazas ()

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?

-1¥Y

-1Y¥

-Ya

-1Y#

-\YY

-1YA

-1¥4

1A

-1A1

-YAY

=AY

-1AF

-1Ad

-\A¥

-1AY

L

=JAt

14

14

14

14

-4



Wi 3 il 315 90 3T (e Sl 39 S yiamd

\T dzess G 3 gmed

sty gt 1y dz 8 CAF (laT o O pxe gotg slo S Al b by —14F
08 e ljge g Sl S (T

Syt Fa o 029 Sla S ()

S3 0 febite )l gaua (F S e jum Gl
e 1 33 45 33,8 o0 W 4zl 0 ol 3l glaY 4 “Chemocline” sWeed 4Y  -13Y

Ay S 3 335 Sl 4 Jakne (5251 liee pdisld (Jlslge 352y 2o 4 ()

oy oo LLET ol S Sl az 0 Ty Syl as o (T

b oo 2B Ges ~_:,;_'1;4‘1 b ale cdals (T

s oo s by o Sl ZalE (T
Cadl o s plof & 535 b0 peea Jolew jo Je pLS 02y pue 114

ol s g el sy (F el iz (5L laal 352 (7 bl g 25 slo i 3525 (7 S e Elgal 39209 ()
Sl 325 o=l 3l Suplas illae (Abramis brama) pew 2l adaie 45l Gl guisanml o -144

Metapotamal (f Metarhithral (¥ Hyporhithral (¥ Epipotamal (
Fiaal pﬂtamal j1 J:ﬂJJ:u.uS d-.‘r'u.é--}” Rhithral d.:.?u FLJJ' T el a-lﬂ--l Jl L__-dﬂll-:l-ﬂ ,EL‘FL?J‘ J.! e L
§ yema S o (F aalae (U sem8 (Y gl ()
Pl e dx 4 3 Sl az ;0 ailS0g) 30 LaSiow o 4 oo Sl s soliiad fp 2dey =T)
'..n-J...b- ;.,' d..:-.h.':_ — :1” l..I-'-L;":"ﬂ.J I:T' j:,.i ‘J‘_ali.‘lr = .._.._..‘.'.. é.“%u' [T' d-._|.-."-.l.; — "-."fl,."é .=|..5.:.Ir1 I,'T' Jj:l L;"-lijj!- T ,___!..15] l:‘l
LY q o N sl glazly €95 47 2SLY Jillo 095 T
| | o st
1“ J;‘J'Iﬂ'i-"” alS f.T
--;. \e t—aﬂfﬂdw
N Sgrgpe (F
= b
X Wi

tac. faiiod classl d> g asly o plas jaaie Ch. Plumosus s Chironomus anthrancinus -¥-¥
= l:: .IF m 'ﬁ'p 1& - i T

Judly (2= oS5 O Juidly = S lga 5l 25 O
Jusdy gl = (S dlge 5} hnd (F Jlghy = 3 dlga 5l (5= (F
Pl Jakma il 33 (5T 5 31 ol 4z G bl LS g plaf -TeF
T
sltl sl 180 3l 2t ST 5 Fe(OH)" (v gldl sl 100 gl maS 55T 5 Fe(HCo.)
¥melll s oSy SESIE vmg/l ; ;.;S;,E:ﬂﬂj Fe(OH), (¥
§ s y g0 S35 Curldil Sl Ao o Wi 5 159,45k Jab 33 o SS9l b sl sl Jalomo (5t plime T8
Jg god o33 ceslil ol (F 0 jg,4ls Jeb 3 JLgpass (F g (T Sa ()
] 3l 3an 4 HEOY™ 3l5m0 Canl oy 351 COTT s CO, clilé i a8 S pH 0 -T-7
B ), Y | Cor ylza 100 (T £S5l (V o | .;T-]_a'l,,:- (3 -
5 5 plaf & J9STgn O3l § ryaST i Geyked delgw Glise 595 azly 30 S B Olgwy & oad So33 b Folx gl o0 T
TS (oo yau
oals aals ol 3 (T il aals o 2l (T als il o rals (Y alidl o rals U*_al.j.' (Y
Tutl oo & g0 plus’ & (Tropic) o)l ablin sazl ;s 30 (i Jeda =Y A
Al o s (F ATy (7 ol o8 (¥ al, a3 )1 (0

] o Ol alad  =Y¥-3
ety g4 395 ol A 42 5 il ialidl g e azliyo ol b NoY™ jlada ()
S S als ozl g gyl axli s e il b NoY™ jlaze (Y
S ol i By Syl ezl 3 Gas PG NH¥" lai. (¥
s e alS gy dlys Gee gl NHE i (F
Casl g 13 9)lae i Soplal Laazl )d Gues bl ;o His oows oulis el =T
oassS iaged slags ST Sl (F S olgs 43325 (¥ G Slyge 3 JU (Y il e )

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?



.).&)1 wm,b‘ g,o}TMGQLn ) fé«ﬁ)&w

Pl ol Ol gl (ol )d Shgan 51K plas’ O s 0 w0 LMLSLE A Js 50 =T

gon (T e (V7 Sas (V Kz oS ()
?M__JJU_:.E:;- n-J..i_‘, ﬁ:r‘[..‘l-g_'g-j.n 1.5‘):" LT 1.:,,1,_:_15"; jl J‘l |"1'-U" Y

o3 b Sgyus (F 05e g5 (T 0902 dudlgus (¥ STals ()

s lyo Gy 5 oIy pPCB 36 oz -7
e Sl g Gl ekl Sl (oS e dglie pals (1 L5 Sluls (Y SE 3 e Sluls ()
e 33 A2 il badlo el 3500 33 o ol )le doa _YYF
Cilsypla l Siaas lseas, ol 3 Slae ()
digs ol 5t ST Ode gl Aals Sl lasns g (Y
LGSl pedsilie 5 JUd pd | lagugpg a3 5 w08 i | allg p Canke 05,00 Loty (T
2l bl med (sl (g ket g 009 S 2 el (F
Tigal o0 el oS 098 Wi ) (S50 K 51U 50 4 eud s sl B Slge  -TYO

sddgm Lo g bl cadies S T 4 (T Jaloabi 3 Jaloes a2 03 43 ()
oS g 5 odig o 4 )glid onisd pd et g (F edgad Jor g ol gy couigd e i d (T
ol pl o i ,jjgi Ohyeils ol 1_‘:.:.75.05}5 BT 08 3 e (Detoxification) ol jcasw puilsa  -TI#
J#lS g ] 5 (1 JPE g5 oseigie ()
ST 5 S35 s gllie e 7 (F Nt i 7 g gl g il 5 2l (U
g o0 slad & Fogl asll g Fagll & HLM 2 ologree 3l S plas YV
oes (F o sals (V Fr e (F by gl O
i T Jaloma Uy 3o ol 50 (5318 Ol 7 51 plas —TYA
szl 2o (F oy IS (Y Latald..8 (Y Sl ()
ey Jale plas alil JB5 3590 0y Jol5 5590 S s Jab )3 0ud) S92 ae Ky 0l (595 2 00V Bole U G Jf asdlllae amiliy  -TI4
. : 122 ,8 (o)
Lk, (F LD,, « LCys 7 EC,, @
955 9,1y BOD =yYmg/1 , Yom' /S gbyx b glailbogy ol 4 BOD=1mg/1 , vm" /s gosys ol b sl 51 YT
h‘;:a e Togs g jads aildog; i BOD i b33 51 s
T R fmg!l (F amg/l (v Fmg/l (v img/1
i _:'--: i Fu¢m{-§.~m 3 ylan don roilw uugd h_,-h_:l,_s.i‘.:-j.ll.:-_,g.u_,a -
el D2a0li 55 ,_ﬁ..l u:‘faj.ﬂ Jore 0udy ul.:u..a-ﬂ..quql..l r.uL. (Y ol 25sa L&JT L u.f.:rsﬂ g axaly ol lails o |_5...5' _,..rl.- (1
Sidle o Sl Jaloee Sygo ds by Ol o 53b 3 S (F Wi pd o elliia o018 aulio Jlum{"l"'
Sl jads s2all clisl ;0 BOD l3e  -TYY
e P Yo Lo (¥ B Y (Y ¥ iSO
Tl o0 (5 Pt ] 5156003 Slogzrga 51U plat i yo o i HLAST © jg0 0 T
Nekton (f Neuston (v Plankton (v Benthos (
Tty (0 glogSiw Slybl 5o (Tl (5385 (lygilar o157 G290 o5 Lol Judo -TTF
Sl b ocsoa (a8 gl gyt (V Sl iy OV leel> jo gl I 3,5 OO
T yla 518 sulo¥T Glf 5 Jas | 5 pm0 30 ;i pj Glde>ee 51U alus Biomagnification dusus dxasi jo0 -YT2
Jsl ollssesss (8 pe Ohlgsesgs (U Sllemals (T oEassads ()
Tagd oo azaf Tar ball 5j olas 31 S plas & -TTF
C\EREL 1 PR IERCENI % LS WP SR IA N I 4 g Ly oud boy pls oi -8 (gLlG ()
FOR IR PO W O P TS TR T S5 A o e 4 45 A Y (Y

Toawl plaf b yo 245 elaasd o3lesL o Dispersant i -YYY
S 0 e owlos (F Kol g cii o3 Qi (P ol 0 0l 03 5 algedpal (T 1R 51 S 0 S5 ()
T0dy10 ol 2l g 16yt Canon i oui b slpol 51 S plas —TTA

bigre JoSge o35 Sl SLaS 5 g Slag,l Sl (Y 5 9 STl Sls 5 ()
Syl g )l S 5 (F Losta JsUsa 53 i St 7 5 3 LS5 (T
Tl plas’ 285 (Fogll 51 (2 Jolgu (5l (g 0 palis —TTA
Yo L b ol e b Ol ol 2 5l salazad (Y S i sk 4 (LT LR Ll skl (O
S oo Y Sl (F s 0¥ | s alas leslaz il (Y
uiS oo datd sl )y aaio¥T plas Ol 8 B pas T
S slan Sy (F i sSs (T Ggiaes (7 —

CﬂwswQL&U’)@M}'@“)KQ&W"}L"@P?



\F amas

Wi 3 (il 315 390 3T (nads ol g S o

(S gl Fogll glgn Fogll) o) bume Fogll

sguz (F
S dle poem (T

lales (F
Sy i duk;..‘aﬁj-l |J_d;!_..._q (f

s Sle S g e (¥

e o el Jele U5 3 il d lhsSs (T
238 calisea ,:Jl.:;..ﬂ Tt s & T S R U §

= wsaylad (F
CrpS SeeSlaia (V

O3 et geatae Al (T

Median Lethel Concentration (¥

Tzl yaal 3T (g e Sl 5o Jlesal A5 Glyls D55 51 S plas

sy (F rﬂ“"-'-“".ﬂﬂ (v ool ()

R T Ly ) D E-E E R Seileg,l glan T e ous udel Jolas g3 43 gbals 3T aea
laSilo (T L g 5L (¥ Sl oS 5 =il glasl ()

S oisnd (g ylow alad  Lals Lo e o A3

a5 Sloy (F P sl i Sy SO

a9l 0 3B 0, alas & Saijars il Ty
srents Laza b sla Fagll (F gl ¢35 2 fi%e loan¥1 O
30 g0yl bl 35 3 Ol 5 31 plas 1 0 Yusho g les

PP L PCB (v DEYT ¢
T e Oijlae plas Red tide 30u0s 3580 32

S35 o0 ol el b o "'j,"; <las .:..11.,.‘:.1.: ,_zt.J_I;,.éi ()

D g, oo ghide oligo troph byl o Gaes (T

Tzl Ly ,'51311':.7.-#-.‘.: F-Llf o Saa 1-.! B L el ~;.l_,..,_3i.?

il Liza b (gla Sagll (T

05,00 ja oSl su YT 31 alus 5150 oligs s
S (Y O5gtes dadlam (Y ey O

fual 2 2 3 Al B las plos

595 0yg Gl €T S5 (515 3053 OF o Sl ()
b el il g Byl bouses jo Cdale poowd) 3aae G o s YT Cald S
Bioconcentration factor (

Condition factor (¥ Median effective concentration (v

S § St a0 Sy oo 9 ailed

Yoo (F

by b0 g QL&S’,;.._.EJJ I_g‘h'-ll_]_}i E.:ui...:- (Y

ol g b (F

Maripole (f

CMS (¥

bt st (T
se YO0 BYO (%
VVAY (¥

1,30 cploly ogo 5 (F

Y 5 ) alge ATER (T

\
aalate Carlica ; (%

s jlans Jloglyss (F

o e T g e las )L (7

P puf ooy 30 1) yai ol B3 5 Lbile wio (EEZ) (g Lasil (515 po yyg aibaie
i o do (¥ Ve ()
i, o8 o gm0 Ko o o aaiad alas

) Al gale 3 305 JB YIS 2l O

Al ol g 2oy 55 2l (7

Sl £ oo (lb bad a2 30 535 sLy9 59 Slo s Hleple voua
sy 3 Qs (T e 3 Sl (¥ S 5 Sl O
03 a8 o0 0 yam0 lojlo plaS sy bl Paan 9 25 wlyy, 9o

ehailaza Ll olejles (¥ g Oylyy edaw slasl o IO

n_:ig.—l gal.agﬁnhﬁajl {T’

s (F s e Slslas Shails plije Aaa (Y
Sl 50 g ylafals olpl )0 Jid (slagygmdlesS 5l Splas
UNDP (v RAPME (v R.C

T (g it SBLi> Cw olal s1yl0 S plas
,_F!-E.C:L_J- sleallals ()

sih cdslas bbb (V

o 31 g B3 Uil dak 50 ol pl oMl o3
UNDP s UNEP (v LU.C.Ny j—l; geily=S O}

FUsS g0 gl & 0 plaS |y Lo Fagll ols3

G jlaaa Jle sl

£yris JS 2 bl (F
CITES , RAPME (¢

GRS PR Sbajte (Y

Cianal j..'l.ﬁ.'::' L;:d..‘ri_-i..}i} e =

ca Yo Lo (V saYo La (Y SaXoe Y ()
RO PRV O U - pem—— | RS T Soall jl (5 5a8 ol aabippil
WYY T AR WYHY ()

§ ] £ gonn Lml;ﬁ 2ol g e b L gl i a3 95 el slus
il 02s -._..._n;,_....-;l_? n.ﬂ!,.n PLI.'I* &.-.'ﬂ 5 ;_'.JL"'" Az 43 U1-JJ_| 3 JI.S.-'.‘: L-1'.1 32 l:;!.l'ﬁ PLS_HJ- 1-.-"1":'1
Y g ) algaATDe (7 VAY 5 1Y alga AT OY (Y VAY B A¥A alsa AVTF (Y
ol o £ oo Folin plaf )0 paas sy )5 T o>
al] s gblee (7 Lo sl L (Y el ool O
Ta,.:al_rn e g s udilas ,L".'nl.-.n Sl o R CETRE P B

\ i1 ) X
dila corla — Y d-i-llﬂ:-ﬂ-l:.-ﬂ'L.uﬂE(T a.n.'I,:LL.a,.:..a-L_.;?{‘l

&

Togd ooyt o) alaf lawed SIS% gladily p jlasl Sae

dy e n53 (Y d..:.':l..as a;-j- {T a..'.'.a.-.n.ujn._.m s lalas UL.:JL_l (1

MMQL&U’)@“}'@“)KQ&W"}L"@P?

~YT)

XY

YYY

_YYF

-TV7H

-YT¥

-TTY

—YTA

~YY4

..T.F-r

-YF)

-YEY

-YFY

-Y¥¥

-T¥H

-Y¥F

-YFY

-Y¥A

-YFA

--Tﬁ-r

-

-Yor

a1

-Y&aF

-Yob



\O dmio SO g Camnn jlume S pda g ple3

St l.ﬂ1-.1-.5' e ,;__,—-;r;r-—"-!':. “JEL:"'""" W i
LE:&_J‘L"ILT J_I-' lolao 4] u'...::]..:f ,;I:I ngl-‘lfa‘].&-l 8 }Ia-"-.i"-.: d-.!...u?l {1

laaief cbblis y oy jaio (F b dasgd g el e tia (Y

fomml 3l g plad b Golas LLOYE Sl 54,

=l O3enlsnS el (T W gl s ol ()

LW.R.B s dey B odd Cbilis e YU gamilass el (¥

Tl oad oantd Jloj a0 g o il J05 plaS )0 Connm jlumma e 9,

VATY el el — pils LUMEN ol ae8 (Y VAYY waily Jol vsy UNEP il a8 (0

VAVD 305 0 — plSerl iy jhames  Jlpo ol 08 (F VAVY woil O oopd it jhaasee  Jlgs il jacS (T
10,08 oo plxil s g aily b gl 9ils I8 SSplus 5o

aads Clslis 3lolis (F al51 (slaelsISs (¥ Lo L (Y o 2o BT (Y
3,05 51,3 (CR) Jlyxs (215300 jhas 10 g 9ils a3a8 plus

Jalls oLl (f g3 (Y 0§ eSS sle (Y sds gy ()
4wl e AL s 0 b 5 8ile gladief den

olsg, ok (F (a5 3 alag, (¥ Slosad Ly (Y il nl Sk ()

Taigd pdlel oud cbilis  2unl olpl slb 150 5l e )d dier Conw jlaame cbilis Jlo gl)ad dpan b

3u 33 s (F desr 3 a0 (T e 3 iy (T deay3 S (Y

L Sl b e S j ST Sl 35l Jaeis b3 ol2eje s doa

b g S (glans 4t (Y PN PRV S

Balf iS5 LaalS'y i (F u-!'i Spm Bl Jygp g 350 SaeS o5, (V

Towl judiar 3 g9 e 4l hlog (o295 gla310 5 lailaul

HC=rgr/km , CO=vgr/km (¥ HC=vgr/km, CO=v¥fgr/km (\
HC=vogr/km, CO=v/tgr/km (¢ HC=vegr/km, CO=vfgr/km (r

ful yalir o slal SLONSE )0 puools g ool aulid jlxe Hluds
veomg/L , Yoomg/L (Flomg/L , Yeomg/L ¢(¢* Ymg/L , vemg/L (t* o/img/L, Ymg/L O
Sl E!.un.n ;45'5_,,1_ |.1 LJ!:"‘"’H j.! l.i.hl-ln.if _,.li..:- 3 I'._‘:T_:'.".-"-""L;_‘J

Passeroformes (¥ Ciconiformes (v Falconiformes (¥ Anseriformes ()

Tl gaias ;0 (gole ailgn b JLo j1 Las 4z 50

Sl (T 33l (¥ sy s O

foaul juds JUasy Job 53 aliwg) lsils 1o lp ile s LIS 51 6ol po pie 3 S8 (398 Gub JU3p50n 9 D92 O pao ;510>
p S PS 3aSy JES = ol s pied e o K o (V8T el B3 el ped a2 00 g ()

f;gl;;ﬂjddlﬁﬁ*f_-iiﬂﬂ_ﬁf}:n n..,_.-..'l'ia--‘;.-}ij.l g (T ‘n;}l._.f aloey JL&E—;,-.J.«IM doy o5 Lq_-.li-ﬂ‘?.-.d‘-?"‘_l'h,..lﬁ' (Y
Ly e i uHr:I Cal-\:h}nﬁ.bﬁ'[j&ndjl.: JIM‘}IL?E (3) &ll""'# d-!;d.f‘j[dj.-ﬂu J.E*.J_“l-

\do o (¥ looo (V Hoo (Y Toeo ()
550 (raas8 O S Aoy 43 3 Al iy 2D (S Gl e SlaT a5 s Lol 09

g Saylia — ol YO (T dw;‘hghmli_ﬂjluﬂrlﬁ (1

G haazes Clilis lajlo — allu Yo (F s — alla Ye (T

MMQbﬂ’)éﬁ)'@“)“@h%"}b‘@?i

~Tar

-T&Y

-T&A

-Ta4

_Y5-

-TF

e ldl

VY

Y#¥

-Y7b

s d

-TFY

~-TFA



L =

L
=5
4

it

S

YV oamess

(OB i

PV TS Ly T TN [y e, & (O

s 3hs A8 (VIA) 69,8 5 3580 jaze & (¥ ol G358 T sl O

aael sl i prg 28 5! ';.I Ju sl VE (Y
Tl b gy po ilg7 oo LT pail 308 & S 1 poais (X)) ConalB plaS puadl gy &1 ) @ 9) J5i -TVY

) fSrpr ol et b Y | gy 25 Syl (F

g et (55 2 ()
§ 35859 A5 (Y
g 5 ST

_. P )l (F

1 ] 1 | | I i ]
oF . Ne, Na, Mg

il ot 300 1 29T Joir 50 Wi Comtige b bLI 1 50 byl (ages (ple> 0)ltyd llae alus’ =TYT
" b il i sl 09,8 Ky 3 & o yaie ol Sy Y g S G T O
B - L S cdas b aze il oae ol b (oald) oyg0 o 3 (V7
ol o ol gy 4 e aie el glad ¢ a3l 2 B L oeliS) 690 a0 4y
ooyl o 7 s STy 5 3 stz ) (TA) 035 9 2l slale (F
Sl 38 o] i S5 g £33 ol 51 BrFy Joge 50 53 0 w7l GGyl oo e =¥y

i T
Sle opp g3 -5p'd (Y sty eia-sp d ()
i Tl
e sacld Ln ﬁdﬂ—ﬁprdﬁr (Tt LT R -3p d v
Tl o yla7 g0 J3SIs0 105 JaSlge sl i yal 535 59t @ 1) Jilie J5b TV
B,
Fe (¥
Li,y (¥
Ny (F
ol
L 15
ay
tayls gl ;R0 JaSigs da jl Sy o lavigs slad L JoSlge plas 13 aoigy jlod ~YV?
CHe (¥ Eie N NO, ( -
HCN- (F z = CO, (v
3 i [ "atd 445 3 las -YYY
20 osle dus a2 o 31 o Bax sleo 3 Sal S5 Figsen igs O S JaSge (o 1Sl (b3 JgSIg0 syl 03k p
3 A5 59,000 (T oy (V Jaibl (¥

Ceaal (35) Jibb 9 51 o rrlina plas —YYA

e 2 YVIE s (STp) o adlanl bl h 5o a8 Jgo S0 e (4
2 fon: _ i -

: . 2l r':-:if-"-“'-"-ﬂ—*if.:i soJse o b 2 o2 S L3 g Led o (V
= | -aJiamLa:WQJl&UaaduhhjﬁPp;qh s o (F

a T a E = _ ‘.

Cel Ol Jgo wiz Jold il 'Iu"'l"gl’ll'l.f_1l &= sl s sl ey Vo Jald U0 ol digei SS9 3 aSa pie o[ 51 Ty
| | ' (H=1, O=1¢)

&

v/vx\e' (F Fxyet (Y £/ax1e® (¥ rxi1e® ()

. 1 aigoi 59 S S -TA.
LN CE S | e J.:-JH.!QT STy 31l Sl 5 iegee O a s ANe Jald ATPE R digod 5l gy el S iy
- v {H=\,C="I.T " 0 =17) E.‘-}J!Il:.uddd.]ﬁ!f#{ﬁtp}#Jlﬁbd1hi1ﬁljﬁéﬂﬂjlﬁ.}ﬂﬂ;iw
TITA (F YiveE Qo YIYE (Y VAY (A

-
—

MMQL&U’)@M}'@L&)KQ&W'S}L"@P?



2 N1 oy b o
3 gulid fS (39031 gl Gl o9 i e

Y a=a.- "
1 o e e

% : - p | r A T " + "
'l—'Jﬂl-‘uh;a_'}#{J-l +l-.-.-.u|'°|"r'!ﬂ'.|ﬂlL i-!_;.-:rﬁ Ln * tjhu}:;u.‘;‘b-l-ﬂul Jdd.s' an J'IIZH 59 Jg;:ﬂlh';{hsdjﬁjTuL:..JLT;
E%Zn'" /Zn)=—oyvs (cdg)f

~o Yy (F
3 ol 5 o Lz 5 oole plas

=Tall ,Mg-:.‘rf} ]

oo - Slilouy bya (F ofeF=ialile, s, O

L B CR ER S SR i =1 T S
T O Uil 590 & Gt e Gyl a5 e 23150 sldslne sl L5 F ol LS gl s @y s
> 9 (A-A) A P sl JsSga oy W 53555 51 (A-B) oud Jo 4 oo $RJsN90 a3l sy T 4o g sias
s e el e (B-B) Lalls o gl
FaS = ghia ()
Pt e (Y
S —suia (Y
gt =\t (F

20 Sl ol 1 e p8 i il ¥/ Y x0T 2lp ol o ¥0°C gles 4o W98 s’ (K g ) SRU I G pdlol> jlats L5
(F=1, Ca=¥o) 08d c0 Jo los ul 4o Ul YoomL

v/vaxioTt (v ()
2 55 5315150 O 5l diged Ky 81

a0 SYL Ty ()

/a5 x1e™T (f VErxie™ (v Y/FExy0™T

ol ez lod 3loj Cubif b pets aalsl ouilde Jos g wl e U guso Lo 8 50
wile o 8L o (Y

Al Sals Sadt e, Silag o oull s (F

plas o pH sl azsls S99 oud J> Oijso a

Hloss Sall G 5 Wil ge Al Sl e 7
OF 51 43 (o YIA heSy)0ud pouslss Jolons Fddeo Y& 0 81

(H=),0=1,K=vq9) el
VV/E (Y VY )
My SS baagi b
M padigal w0 0,5 70 Jaloe il by 1

VYIF (F (REAN A

héq:@nﬁnah@@ﬂ; sla;loee w ay

i - P s Jodmo § Gl v (46 °C sloo 4o
‘?f " Wl 00D e 155 80°C 6lod 50 0y IS ) sy
2 Yo —aud o0 ()
:;" Voo —ouds (Y
% : VY0 0l s (T

. Yo —euli o (¥

Wlaumy E_ o 0955 1 Il GG 7 51 42s 90 plas S ga,o
b ol ~ S5y 57 claad ()
Lz._,:,.,..l—lm‘;}_.,:j' (v
fl w0l wlbie alus
2l e S ] g5l e 55 L Ay p e 2l )
S0 il ]y STy AHL Slas e o 2Ty O 8 il S 56 5l ealaz I L (Y
el 205 0l St B VY 2551y S 3 et b SIS 3 g az e (T
el Fokl oy, a8l B, asl Ey =Veok] 5 AH=+F0k] Sy 5 51 (F
o g0 Sl 9 40 o 51 bl )5 NS g JLS1 9 ST

lﬁf[—ha}f (v

-TA



il (il )5 (590 3T (et ol o9 éund yhuwwo

Vs | P (o
CH
¢ camsl plas CHyy — fl.‘,‘-CHT —CH =C-CHy :glosd Joos3 b o2ayFas0um pb -T4e
G, &1,
oifa =Y = e -0 — Ll g5 B Y(Y S5 | <Py el oY ()
o - = h2a =Y = hal go -0 ¥ (F el =Y = loe g5 -F F V(Y
e akuly alus’ -T4)
AE =AH-PAV (f AG=-RTlogK (¥ AG =AH-TAS (¥ AH=q, (\
“"O;F?—' Tals Camni (3187 o0 1 90 oS 7 IS Hals 450 0> ly Jobw @]y Jilhe S5 -TAY
@“.-_i T ?] CsCl
] ZnS (x
TiO, (¥

ﬁaf[—" e
Oﬁ’:;djl NaCl (f

51,00 1,3, TNOCKE) 2 TNO(Z)+ Che(2) Jolai 1 pavo g0 Lo yS (5t 54 Akom oo 358 Sy 53 1) NOCL I Jgo o/} =TT
el MOIL™' i (Kc) Jolw (nl coli ol ool 450 NOCI 388 suoyo Fo . Jola 5,180 plion
Y

alFExreT (f £/F 10T (Y s/vax\e (¥ vivaxye ()
-H,C=0 , 0=0,C-H gl sir Sl Jojal Wiz yly olie J8 JolS (25 g STy AH -Yaf

$h > 2 O
-FET (T ¥\ (¥ ~AYY (Y -84 ()
1) S o JuSAT Kol oy iy 5 Wb gn STy gl S phand Jgo iz b Tyt o)l © [pmolL™" Jylme yidislea 0 -YD
(O=y,P=", Ba=1TY) (= acuwl) jl i F
\Yjo¥ .ofo¥ (F \Yfo¥ . ofoY (¥ V\/AY L efo ) (Y VXYY (oo F()
LISy IS (G310 ol 5 4 oredlGD 95 3 (o) gadied el el Jyle jo -TAF
7= 5a 3 (F ot - (T Sy el (¥ St - O
¢ 3l el 0316 o0l g0 plu Jald (Jolxa ~TAY
NaHCO, , Na,CO; (¥ CH,COOH , NaCH,COO ()
NaHSQ; , Na,SOy (F NaH,PO;¢ , Na,PO¢ (¥
| 3 g LS 1y dnaST (53 (5255 51 (a5 L) loged 45 09y 419, 5 4 azai b -TAA
03,10 dazg ol plas 4 eole il —#V°C sloo g Fatm ;L3 50
E e -l Jobs ()
;.%.5 atm - . o =l ol (¥
aale (7
s oy (F
Ty

™) HNO, + Py + HyO > HPO¢ +NO : 251 alslasys -Y44
Y4 ()

0l S Wonias SuSly Jae s yo Egoe v4ijlas )
Yy Yo (¥

Y (F
03 yaf o 3y 3 1ol 00y axdrgi ] W3lae &F (Fipe STy plos =Y
PCl.+"H,O — H POy +THCI O

NCl, + YH,0 = NH, + THCIO (¥
YNaHCO, —ij'——}NafC{}T +C0O; +HO (¥

l
|' MnO, + fHCl = MnCl + YH,O (f
MMQL&U’)@M}'@“)KQ&W"}L"@P?



	00
	ACDSee PDF Image.



