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HIRARI 4. PCR IV I R HF 20 1L 5 ik
Z. 260,94 °C 10 min: 94 °C 45 4,60 °C 60 5,72 C
705,20 AMEFR: 72 °C 10 min, PCR F=4&E4L I
Fri At R AR ST, B M E D S
T Y8 T B A WEY, TR, FRPEIR A,
W ERR) 16S tDNA [FH%iI N\ GenBank #4277
KO ZEVEAT X, 328 BLAST By 45 5 JLRK 7> B 1Y
FRIRZH R #0J8 T 22 JE B[] (Proteobacteria ) » 4 ¥
FHER (FR) M (Stenotrop homonas malto-
philia). 5o AR B ( Klebsiella sp- ) FE AT
B ( Enterobacter cloacae) 12 ¥ J& ( Pantoea sp- )%,
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Transmittancewavelength scanning of decay products under anoxic conditions at
30°C by UV-Vis spectrophotometer from 24 to 648 hours

NI [R] BBst [R] (/NES ) T KiI4R £ ( Neosalanx tangkahkeii taihuensis Chen) FEBIEE IR H-PAT R i B AR SEIVA MOE Y A B (A=
260—290 nm JyFR43 $IU SRR O M 2 P IRV L B3 SR IV BUE 0 AT RE SR B, AT R C IR AR ) . AT AR AL
BRI, 72 /NG AR B LR tH T BN, 144 N VAW AE A R 3 Ve AR 0 VR AT 24 15 (LA L0203B e RO S 26 R ) . ol
T JE IR RO BB R » i ) RSO AN R » B DAL ZEXT LD 2. 29 300 /NI /S B i ZEAS SE R . SIS R B, X LA SRl T ik
PRI R JE WIRE R R LT T A R A,

Surface 's microbes removed whole body species of small fish Neosalanx tangkahkeii taihuensis Chen specimens of comparable size
were sunk into double distilled water of 10 ml tubes, and all tubes were put inside of anaerobic incubator- Transmittance of the
decayed solutions from the tubes were measured at range of A=260—290 nm (for analysis of amino acids)- Each transmittance curve
was based on the average of three parallel sample tubes from which a blank control tube of H20 was deducted- The decreasing trans-
mittance reflected the increase in concentration of the amino acids released from the decaying fish into aqueous solution, the rate of in-
crease of concentration increasing relatively quickly in the first 72 hours. and after 6 days (144 hours). transmittance decreased to
10%. the solution appeared visibly turbid to the naked eye and the samples were considerably decayed- These results after 144 hours
compare with those under oxic conditions after 72 hours. reflecting an initially slower rate of decay under anoxic conditions- In both
oxic and anoxic conditions, by about 300 hours nearly all the fish samples became deformed and broken. and fragments including mus-
cle tissue were released from the bodies as they began to disintegrate- General observation showed however that both the concentration
of debris and the deformation of the fish were somewhat greater under the anoxic conditions than the oxic ones during the subsequent
period- Analysis of the microbiological composition of the solutions showed that certain dominant microbe species occurred in the
anoxic conditions whereas under oxic conditions there was a mixed microbial community without any particular dominant species- This

may explain why the decay rate was faster after 300 hours in the anoxic environment -
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Transmittance-wavelength scanning of decay products under oxic conditions

at 30°C by UV-Vis spectrophotometer from 24 to 648 hours
A5 [B] BB ] (NE) T RO 5E (B U057 ) sh K iI4R 1 ( Neosalanx tangkahkeii taihuensis Chen) ~F-ATHE & W A S5 50 1 V% V6 26 (1Y

B (A=260—290 nm iRy S G FERR 1 0 RN WK TS B 15— 2 X B BUE o AT RE R E

DHTERCIBRAIR) . 7

P FAE R A8 /N5 AR R HERR Y tH U I, 72 /INERF 5 126 15 3 R Tt AR 0 VG AT 4 135 (LA 102038 e S ek 1 4%

) o BTSRRI B M A B AN VA » S LA L O - 24 300 /NI B il B AR 5 A 2L

AT 9258, BRECFR ST e IR R R AR T A R 3

SAIEE KB i A

Transmittance from oxic decay was particularly marked between 48 and 72 hours after the start, and decreased remarkably quickly to

10%. after only 3 days (72 hours), when the oxic samples too had became deeply decayed as for the anoxic samples but in that case

only after 144 hours- As mentioned previously the results for both oxic and anoxic conditions were comparable at about 300 hours, but

general observation indicated that subsequent deformation and disintegration of the fish bodies was greater in the anoxic conditions-
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SR CO2ik B2 (100 000 ppm ) 378 i T K FREE
() 380 ppm , AEXT e Ui PRI FR AR 2 — MW
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Decay history and pH in oxic and anoxic condition
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The pH-decay history curve illustrates the increases in pH with duration of decay history: showing that it rose in both oxic and anoxic

experimental conditions- Such increases of pH with decay are unusual for microbial decay but have also been reported by Sansom and

Gabbott (2010) during decay of Lamprey and Hagfish- The lower value in the anoxic conditions was caused by the anaerobic incubator

filled with higher concentration of COz- Timefitting curves show

that the samples had a similarly low pH condition inside fish body 's

microenvironment at the start of the decay process (t =0):oxic to 4.5, anoxic to 4. 8. and then changed rapidly to alkaline

environment suggested as ammonia releasing from their protein decay by 24 hours later-

3.3 MEMETEER

A BT E I T 7 B — S e =
5 T ERIR T B A A AT RS SRR
4 (Anderl et al--2000), 26 BLAST BJ4558. JL
FEA BS B AR AH B 0B T2 JE B T T (Proteobacte-
ria), {LHE, REEFER (FEE) LIME (Stenotro
phomonas maltop hilia) - WEIHIKEE (Klebsiella
sp- ) BA8 B AT B ( Enterobacter cloacae), 12 W @
(Pantoea sp- )%, HTXEHEYH T IES R
FER AR v A A7 BETE A SOy X B4R R e
REGHEYAEAE . B3 BIC AR BRI 2 6t
AN BF A R ARt 2 B AR AR B AL

TR

4.1  FREIMFRIE LFHRE

PriB a7 TR 5 A S IARER R 52
AR eSS, TR R i 2
TERRE TUE B H AR BB SR H B Jy 3 2 OB ER
R B A AR . LAY B IR (0 15 B €5 T
TR E S AU | B AR EcE
HRR AR FIRGEN T Y A G ST RA S
545 (Stewart and Rothwell, 19935 375245, 2001 ;
E R ESE, 2005; FERXEE, 2009) . BURIR SRR H
AR AEAR KRR B b DABSUE AL 9 FRAE . AR 8 7K
1RV & (DO ; Dissolved Oxygen; mg/L 1% Aumol/l)
BRI ) o KA S BUE AR ARt AT 07l (BN
Al 53 AT A i, Anach FeAs— B0 W e B i 4einty B
IBJEHT (Anoxic Zone) 2 LA HzS i & E & N FF
fiE IRz — M AAFE D .

ANTE] AT AR 2 A A TR A 20 R A AR
FINE O 2 AN & U FIBIAET (Oxic Zone FH
Anoxic Zone, Neretin et al->2001), 8% 3 4~ (Oxic
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Zone, Suboxic Zone #1 Anoxic zone, Lam et al-,
2007 ;Diaz and Rosenbergs 2008), thH AL 4 iy
1) (Euphotic Zone, Oxycline Zone, Suboxic Zone:
Anoxic Zone: Oguz et al->2000)  FRATEH Ui 1)k
JEHT (Anoxic Zone) 7E B 58 okt 52 Fr ¥ 4 B
AT E S AFAR— . He S A I A 2K
TR, BRI — AR A I SR A AS
TR IR AR = T 15 fmol/1. ARk Pk & 4
W LT 15 Mmol/1(Lam. 2007 ) 5 <<3mol/1
(Konovalov, 2003, i 5 Fik 2 0 Fmol /1. (A —f§ 5>
Ui B fE AL 45 K T A PR (Oguz et al-» 20015
Konovalov, 2003; Glazer et al->2006; Lam, 2007)
VTR T 322 T B AR K R Vi S8 B A R AE A B
A EAE R AALAE S (Lam, 2007) B[R AL, Mn
(I1.II1.1V ) (Konovalov , 2003) iy 54k . L & N .S &
%lﬂé’](&gigﬁ%%ﬁﬁfﬁ%ﬁ(()guz et al-,2001;
Galzer, 2006;Yakushev et al-,2007)

B T BUEAR RS LS, BERER B0 58 b B AT LAAR
ST E SO an BRI A AL B R [ ) R
AR A e S48 AE A7 BE 77 (Hypoxia Tolerance) A
B AT LAAE TE 3 P R B FR B A2 47 (210 mg/
L) » T A S 0 ] DA — i A= M X LA A= A 0 1A
A SEEA S R B R AR A (<0.5 g/L) (Kaiho.
1994) , ZIE ] LIME 8 B 1 sk S8 R 45 Y X
Fe A (B2 A 0T LA 21 1 2k - PR 58 1 7 IR\
M.

(] LB O 78 1 BB 7l BURAH EE 796
WA DRAFRAE R BIF A R I3 B SR PR Rk 2T Y
HE e X 50 #h 2 PR PR R S IR 5T
HPAPURER S & B AR FeoS S REE
JESESE, THE T e SRR A A T A TR A 1Y
B 251 > ELARAE AT R T4 25 4 T 1200 B S Y 52
B, I SER AL T RS R R B T AR IR
T ALY LA HLEE, [R]AE A B) T2 45 BE AR G S R
BS AR R Z AR KRR,

4.2 BREIFEE X ATRERERRE

W TEBR AR AT LI 8ot O/ A AR Y
AL AR AW A R T X R
A SR A TUE I BB AT S Z G A
BRI B 6 7R B L (Schlanger and Jenkyns, 1976
Demaison and Moore, 1980), 75 AR T AR 2% AL 41
I3 % AA A ERAE AR R T I T EE RN
T ) R0 % A 72 7 W 1% B Ol B2 % (Pedersen and

Calvert, 1990), 5i3& 2 HAth i K HLHE (Meyer and
Kump. 2008) 45, 1] fig 55 Hb 52 o 9 B8 €8, TUA A8,
KPR R EAE DT R T ST ZE N AR
AZS AL U B8 I BH &2 (Revsbech et al- > 1980; Pische-
dda et al-,2008)  Z BAE B 58 o 1 BRAEFR B
A BRAL RS S TEAR T RR A8 TS 2 5 3 2 B4R R
155, DA AT R e JBE A it S PR B> G S 43 R )
0 T b = A BRAL 48 AR i BUELAL 2 S SRR R £
TUA 173 R8BSO Y 1 o BRES B UIRES .
BT HERS 1 Rty PR A R AR PR R O B S

AR IR R EUE A E P BR T DO DL A
KA Bk B R B 2 A TE A e R o L ET R
LR EAL(ORP B Eh ) KB 358 A AL IE R fr
fiE> SR RIR R AR 1 8L IR SRS (Pis-
chedda et al-, 2008, Wright et al-, 1987, Bai,
1995), BRI EF T H H ORP (2 Eh) KR
KRR T R R BUK IR B a2, 5
—FM A BE A FE bR 2 Fe,Ce, Mo %(Wright et al-,
1987 ;Bai» 1995) By AN [F] fi 252k R B FR G A AL IR SR
F A

IARA S A T Y — e A= MR 3 46 b Rl A
S8, A T (TR 2 ) R R
AR T KA T8 E A0 sh i X (B R4
X, AR MBCAE Y B TR B EURE 2 TS (Bickler
and Buck . 2007){KSRTT LI K EAY AL, Wik
E%%iﬁ%ﬁ(fiosenberg et al-»1991)  FEFpA
Py AR 2 T 2 T LUAE M a8, B
A o 07 A EARE AR € S, AERFA R
AT AT AR FE I, H 2 IR A
& U FREE o IR A A7 (Kaiho, 1994) , BEfaf
BLLARAE AR B A i i A SE R
T SRERE L £ 2 T EAE TR IME P A REA A7

4.3 TEREENFPEREEZN LRI &
K22 e

B T R EHER T RS SR BUE 2 L2 ST
FEM R ART L AL ZURE A DRAT A A0 Y AL A
Wi B 1) WAk BE RN A B 2 [R5 . 73l T
TSR LA Bl 2 R R BE ) A B T 1 A
YIS R R, T AR B E A B SR T, —
WAL BAEIE AR O E A R A — B B4
M A2k B T AR ) 2 R A R B 2 R i
R, ZZTCEE], B R 00 AN | B B B A= i AR )
A Bl A PR 5 e BRAE 2 R 2R A B4
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TERRRY FE R D B A 58 B E R 2 JE i — 2D
TR,

(D) B FRUEMTEEY IR WA B RS iz
FATE S g AV RS2 e TE AL A 7E (Whitman e
al-, 1998; Kristensen et al-, 1995; Sogin et al-:
2006) , 1EyHbERAE Y P ) 501 AR R
2 R R E R R R EE &
A AR BT LOR R B B e Ry AFER R L
TS kB R I8/ 3 FE e OCRR 23 2 AT LAAE
ISR AL BT, I — S G R IR 2R SE .
HEIRHAE A DR A B SR ANMBTE R B R A
HRAS R 2P B E L. TERF AL A BT A8 5 R0 i )
SFEETT T ORS¢ (Sansom et al -, 2010;
Briggs 2010; BRZF 5%, 20075 Chen et al-»2009),
R T X A= SR AN AL O AR 5T T B AT A T A0 2%
JETEYIX — H AR PR 2= B2,

(2)JLF- BT A B A= R A 25 AR B B
W RIAEY) X LA A Pl 2 5 AR YA B i A
WARRE ARG D), A AR BAE RIS SUSESE T
Y BN A 2 B, R BRI
B RAER R E 2 B (A —IRImE I A EY
B L, T IR AR A IR, AR X L
B I SR 0 b 2R R DL g S RSl A IR 48
T EATHEAN A ¥ S 0 R AR 0 45 v AR A AT
R, T iR S A=) B B 4T (8 S 1 X A e f
B et B 2 T REX AR AR (L A 2
ORI B B SRR L, T s LT
ZICHISMIET A WA, NSNS AR
Wy, A=) B ST (0 TR A ) ) RV R B b AR
Vi [R5 R A= IR N AR Y A RE A2 BB
WFFEI A= 006t A= P A R fipe g S0 B R 22

Ve KB, B2 B TR Y B 0 i A= B A o
SNSRI R BDBE O] AYE A B R AR A7
GOOH ] LIRS R IR P AR A B BT 30 4
PR DA A B R B R TG A DR AT R A
W, RAR T LI AR B2 —, WIEEH
THREAAEY I AE Y R E R B A4 5 45T
WA RIS AR . RN B SR
WAEMBRES SR P S SR E T 3%
WPRAEAREMRA RN R, 2T 2GH AR
T BB AR ASTE A 8 R 58 M I LG TG S 2
18, SRR IR O SRR DA A W T T 1 R A A 2 2
SR AR R IV IR A R e e i
PR SERIESE, SR R HERR TR R ER T Ah

PR R EEIE T L) A AR R R
FP2AS th 2) SEER RS B s Hx a e TP AR AT 20
SRR R B A iR KR AL B

() REMEY S S50 B2 T TR
B E A A= 0 AN T 0 A A BT 5 AT R
AR GABAAHIR], FRE A — 80 R AR 5%
PN SE A FE R MR, T DR R 2
R B BN £ AV EHET L A R R R )
R (A LR ) TS BRI 2 7E 20—40°C,
Hrh RE D AE T E R AR E N R AE =215
ARAZ:  ani DL A B 3 S A= M e BB 5 Xk R A 4
AR LA 30C K 228 X RN,
B 30°C 5k R B B it B2 R BE UG BH 3L
b BE 5 TS B AH R SO LAY R B anA At
SRR P B B A AN [R] 0 e A T IR
JE . e A R R — M= 7E 37°C i BRI B AT 1
N7E 30°C (Barnes et al-»2003) {48 830 PE IR A
A TELE IR N T IZ AT SR TR A R A S 5
rh A PR RN AR PR B A A B A 24 B
TR FERE N AR A S LR A b B
BHATUAR R AR 0 A A B RE ) AR SE 13X —
AIfE,

54 ik

DAESE SOCKMT, R I &8 B S
ZAHE VBRI I P R R 20 R g B TR
AR CRIAR #0) 7E0T AL I 8] B B ) e o 5 B
FRAFZ AR R R,

2) HE ) AR A ) S A 0 T AR E R e 31
ZHIEH.

3) R/ T R AR AR B DU B
o B AV R D B it 3 THA RIS 4L 2R
A AR5 DR AT B A A0 1Y 23 28 A0 AR ) 27 T SR
HH,

DAEBRESFIE T AR S5 57
TRAFBCA WK 2R A8 BUE S 2 S RS 30 1]
WG R WA SR R R, 7 22 S
SCIE, (HASBIT T4 45 18 B H A Y 1 BEE 0] LA
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O)VERA 2 1 L SR ET S T~ BT FERY
ZERFF AL INGRA I A B T4 BRAT B HED
AU g 31X — W A 2 3t — b — Sk 9 18 IE S T 42
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EXPERIMENTAL DECAY AS A GUIDE TO UNDERSTANDING
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— AN EXAMPLE FROM SMALL FISH INTESTINAL MICROBES
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Abstract

The fossil record of non-biomineralized orga-
nisms, as in the Chengjiang fauna (Burgess Shale
type preservation) and Guanling fauna (lager-
statte), provides extremely important evidence to
understand the anatomy of early animal life- It is
widely believed that their preservation condition
resulted from anoxic environments of deposition-
However although the decay process in animals is
clearly related to the physicchemical conditions of
depositional setting, it is also related to microbes:
especially to intestinal ones- This research reports
experiments to compare oxic and anoxic decay of a
small fish under controlled conditions at 30°C. The
experiments demonstrated that the speed of decay
was fairly similar during several days between the
oxic and anoxic conditions. but was faster in the
oxic environment during the first 6 days, after

which time it became similar in both environments

and subsequently became faster in anoxic condi-
tions- The main decay microbes were Stenotrop ho
monas maltophilia: Klebsiella sp-, Enterobacter
cloacae, Pantoea sp- (identified by 16 Sr DNA
BLAST ) in most living animals and appear to play
a major role in protein decay- The widespread
occurrence of facultative anaerobes in the intestines
of animals is sufficient to explain the broad simila-
rity of results in the experiments between anoxic
and oxic conditions- Notably the pH of both of
these microenvironments rose in the duration of the
experimentss in contrast to the general idea of
increasing acidity through microbial activity, but is
consistent with other experimental studies of decay
amongst fish- The interaction and balance between
decay and soft body mineralization involved in fos~
silization requests additional experimentation,
especially regarding an examination of physical-
chemical conditions including in particular the

materials and structures in the microenvironment

of animal external and internal surface-



