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Case Study for Picophytoplankton Ecology in the Western Pacific Ocean
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(Objective) B2 _
How do marine micro-organisms respond to the global
- environmental change? This course is designed to provide answers
" [for this interesting question, especially based on the molecular and
cellular levels of marine picophytoplankton.
iy Fp LR L I Y
(Prerequisite) #  |Biology, Ecology
AR N FUBATE A TP A o M E T AT
1A 82 HI F3 040554 F 4 38 gl R
=
2. A BRBER  FE AP PARERE
. BEEMFA LG SR
) The latest literatures will be adopted as teaching materials in this
KN F : : : :
(Outline) course, including the following topics:
1.The chemical and physical environments in the oceans
# |2.Biodiversity of picophytoplankton in the oceans
3.How do marine picophytoplankton adapt to the aquatic
environment?
5E - L S = S U W,%@E%% CRECEGEFE ARG FE NS
(Teaching Method) | 3 || ecture, paper discussion




v FE2R=3P
ov 1. Molecular approaches to the study of the ocean, edited by
7% % F Cooksey, K. E. (1998) Chapman & Hall, London, 527 pp.
(Reference) # |2. SClIjournals, for example, Applied and Environmental
Microbiology, Environmental Microbiology, Limnology and
Oceanography, and Marine Ecology Progress Series etc.
HE R PO ER L CHEE BAFT R HEES
(Syllabus) #  |As “outline” listed above
g o PR AR (30%), HE it (20%), # ¢ 2 ARl (50%)
(Evaluative) e 1. Mid-term and final exam. 50%

2. Discussion 50%
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Case Study on Marine Microbial Loop in the Subtropical Ocean

AR A M83010W6 PRI E o S
B 38 iy - 5 B s n A -
B ok o AERB A BT
g 3 & i 3
LR i =S VAR H 8
E Eig
20 1. B Eorukena 4 20 2. FArdk iTenag 4
AUAEE L e | 100 (30 R 1 i 4 20 |4, & (TR b 4
RN G EERAE S
£ 2+ 100) 10 |5, 4 T A° RE i 4 10 |6. w ¥ B E e 4
10 |7, B iFer 4 iF e 4
4 TfRA AR Y L E 2 A5 TS A PR
wE P& - . . . .
(Objective) *,, The purpose of 'ghls course is to provide an overview of th_e physical,
#  |chemical, and biological components of microbial ecological
interactions.
Ly Fp v EKE Y RE
(Prerequisite) ®  |Marine Microbial Ecology
4 drE 2
KR R 1. The Marine Microorganism, 2. The Responses of Marine
(Outline) s [Microorganisms to Environmental factors, 3. The Movement of
Energy Through Food Webs, 4. Summary 5. § 5% & 4%
Yo+ N v "R arh %k PowerPoint iR 2 SN g N B 2 BkEER
(Teaching Method) | 3 |sowerpoint slide
Oceanography and Marine Biology: An Annual Review, Volume 47
v (Oceanography and Marine Biology - An Annual Review)
>4 3P (Hardcover)
(Reference) Oceanography and Marine Biology: An Annual Review, Volume 47
#  |(Oceanography and Marine Biology - An Annual Review)
(Hardcover)
KEER v AR - BRMAESER
(Syllabus) # |asabove
s o ¢l ezt (B0%), R (%3 F P A E 50%)
(Evaluative) #  |as above
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Case Study for Coral Reef Biology and Ecology

ES ARy M8301122 I Ay
B 38 iy - 5 B s n A -
B 3k T B TRB S L A
g 3 & i 3
TV u z 2SN H 5
i 5 03
20 |1, B ¥ aoutenay 4 10 (2. F 733k (Fena 4
ARAREH BT | 15 30 R A 4T e 4 0 |4 & Fa7g e
RN G EERAE S
£ 2+ 100) 15 |5, g LA AL i 4 20 |6. w ¥ B ALy 4
20 |7. BT R iF a4
LS
KEP
(Objective) .. |Understanding the recent coral reef studies, mainly regarding marine
=
" |biology and ecology.
A F 0 .
(Prerequisite) # |No
3T ES
1. Coral physiology
2. Organisms living in coral reefs
fi’to ﬁtlp'\ 5) 3. Coral reef environment, ecosystem and distribution
utline -
* 14, Function of coral reefs, benefits for human
5. Actions to create a better future
yoip = 5 N o
(Teaching Method) - Lecturing, paper reading and oral presentation by students, and
" |group discussion.
2440 T |pEEe
(Reference) . Coral reefs: an ecosystem in transition (edited by Dubinsky and
" |Stambler, 2011).
KB LR P FEEe
(Syllabus) #  |As“Outline” listed above.
g\ v 2Y B




(Evaluative) - 1. Oral presentation, 50%
" |2. Discussion and others, 50%
HETE
(http://)
A T
(Remarks)
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Coral Reef Biology and Ecology

AT IR M83011T0 PRI Ay
B35 8 -5 B s n FA -
e B ERB S B Y
oS 3 P i 3
LR i =S VAR H 8
i 5 03
20 1. B Eoarmkeng 4 10 (2. F 734k (T 4
AFARHBZ P | 200 (30 FALA 45 el 4 0 |4 & iEF g dug 4
RN C R S
3+ 100) 20 |5, % LR AT e 4 15 |6. w ¥ R AR 4
15 |7, & ive? 4 i3 ehgy 4
d $4 3
KE P&
(Objective) 5 |Understanding the recent coral reef studies, mainly regarding marine
) biology and ecology.
L gL p 4 #
(Prerequisite) iy None
v 9/:“ T E
1. Coral biology: symbiosis, reproduction, and calcification, etc.
ézgfilp'\ 5) 2.Coral reef ecosystem: biogeochemistry, bacteria, zooplankton,
utline 3
= algae, invertebrates, and fishes.
3. Disturbances of coral reefs.
¢ T
e & A e
(Teaching Method) . Lecturing, paper reading and oral presentation by students, and
) group discussion.
$4 %0 i FaEe
(Reference) - Coral reefs: an ecosystem in transition (edited by Dubinsky and
‘ Stambler, 2011).
e s d ¥ &
KEER e
(Syllabus) iy As “Outline” listed above.
=4 5& 4 ®E 2
EE 3 A
L * 1. Oral presentation, 50%
(Evaluative) # 2. Discussion and others, 50%
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Case Study for Marine Molecular Biology

ES ARy M83011Z71 PRI Ay
B 5 - g e S e -
il B ETER YA AT
g 3 & i 3
LR i =S VAR H 8
i 5 03
20 1. B Eaukena 4 0 |2. 73T 4
AFATHEZ P00 | 20 (30 FRLA 45 e 4 0 |4 LRy e 4
A GE A Bk T
£ 2+ 100) 20 |5, 3 IR RE P 4 20 |6. " F R AEeha 4
20 |7. BT R iF a4
= 9;&—?; B~
KEP
(Objective) .. |Understanding the recent researches regarding marine molecular
=
" |biology
A F 0 .
(Prerequisite) # |No
oo (BT e
HH P R 1. Recent Marine biology
(Outline) # |2.  Molecular biology in Marine animals
3. Marine biodiversity
, . v ZF E
S 53 %
(Teaching Method) | 3 |paper reading and group discussion.
$4% 8 ©|pEEe
(Reference) e Marine biology-function biodiversity and ecology-
" |(3rd edition, Jeffrey S Levinton)
L o v Y E
RERR >
(Syllabus) #  |As“Outline” listed above.
g N K
(Evaluative) e 1. Oral presentation, 50%
" |2. Discussion and others, 50%
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Marine Molecular Biology

: e
B fe 5 7 M83011SZ P m
B 38 iy - 5 B Zrrw A -
il B ETER YA AT A
g 3 P e 3
T o i B H 8 i
i 5 03
20 B ¥ ok 4 10 (2. F 733% (T ey 4
oA B Z e | 20 TR A7 iy 4 0 |4 & iFF g e
RN CEERAE S
£ 3+ 100) 20 IR 4T ey 4 15 6. W & R 3E coip 4
15 B (T 4L ehi 4
= ;jcdg B
®EP I
(Objective) & | Introduction of molecular approaches to study marine biology and
) ecology.
Aigfn i &
(Prerequisite) iy None
s Sy w
1. General idea of marine biology and ecology.
é’é/gfﬁ_\ :*; 2. Principles and techniques of molecular biology.
utline -
= 3. Molecular approaches to study marine biology.
4. Molecular approaches to study marine ecology.
, . v &2 F
wE 5 Fa®
(Teaching Method) | 3 Lecture, paper reading, and group discussion.
243 i Fh e
(Reference) - Molecular biology-made simple and fun- (David P Clark and
‘ Lonnie D Russell, 4th edition, Cache River Press)
L e e v 5 E
KEER kR
(Syllabus) iy As “Outline” listed above.
d $4 3
R 2 N . : :
e 7 1. Mid-term examination, 25%
(Evaluative) iy 2. Final examination, 25%

3. Discussion and others, 50%




HETE
(http://)
% ‘ w7 5% will performed the lecture mainly in English.
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(Remarks)
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Integrated Marine Biogeochemistry and Ecosystem Research(l)

ES ARy M8301C6D FIRRET HIFeins
B 38 iy - 5 B s n A -
T B TRB S L A
2 5 2 P i 2
LR i =S VAR H 8
E vlh)
20 |1, B Eoarzheg 4 0 |2. F 74 iFeug 4
ARARE BT | 200 30 FOoR A 4T e 4 0 |4 & Fa7g e
we 4 (G A ko
£ 2+ 100) 25 |5, 3 TR REehag 25 |6. w ¥ B AE a4
10 |7, B iFer 4 iF e 4
ARARE B ARG L AT AL R R PR
LS 0 SR S 0 LS R S L RS X
5% FF 2T R
(Objective)
¥  |none
L gL p L
(Prerequisite) #  |none
4 |none
Investigate the sensitivity of biogeochemical cycles and marine
ecosystems to global change on time scales ranging from years to
decades.
1. Interactions between biogeochemical cycles and marine food
%O ﬁtlp'\ 5) webs: What are the key marine biogeochemical cycles, and related
utline -
= ecosystem processes, that will be impacted by global change?
2. Sensitivity to global change: What are the responses of key
marine biogeochemical cycles, ecosystems and their interactions, to
global change?
3. Feedbacks to the Earth System: W
5E - v ngﬁi?g CBRHCERFE S ARG RE S
(Teaching Method) #  |none
>4 E ®  |none




(Reference) 1. IGBP Report No. 55: IGBP Science and Implementation Strategy,
Edited by Kevin Noone and Will Steffen (2006). IGBP Secretariat,
Stockholm, 76 pp. http://www.igbp.kva.se//uploads/IGBP-SP-
2006.pdf
# |2. IGBP Report No. 52: Integrated Marine Biogeochemistry and
Ecosystem Research (IMBER) Science and Implementation Plan,
Edited by J. Hall, W. Broadgate, P. Cooke, C. Hamilton, E. Urban,
B. Young (2005). IGBP Secretariat, Stockholm, 76 pp.
http://www.ighp.kva.se//uploads/IMBER_SP-1S-Aug05.pdf
KE R v W E G éﬁjiﬁi%4£ﬂ;‘gtx%ﬁ§§ﬁﬁ€éﬁ
(Syllabus) # |none
g s R F(20%) ~ B AR Z i 2 A R R (30%) ~ A 4F 15715 (50%)
(Evaluative) #  Inone
HAETE
(http://)
%
(Remarks)

At LFbh




ey AGED)

AEA PR R ALY (Z)

HAL LA (F2)

Integrated Marine Biogeochemistry and Ecosystem Research(1I)

ES ARy M8301C6l I 5§58
B 38 iy - 5 B s n A -
B i T AR e A AT T
g 2 & i 2
TV u z 2SN H 5
E vlh)
20 |1, B Eoarzheg 4 0 |2. F 74 iFeug 4
AFATHEZ P00 | 20 (30 FRLA 45 e 4 0 |4 & ey i 4
RN G EERAE S
£ 2+ 100) 25 |5, 3 TR REehag 25 |6. w ¥ B AE a4
10 |7. BT Lidengy 4
ARARE B ARG L AT AL R R PR
4 ARV HETAARGRAP LB F L PritFad g L ags
®E P R 2T R o
(Objective)
®
g fp ¢ &
(Prerequisite) iy
Investigate the sensitivity of biogeochemical cycles and marine
ecosystems to global change on time scales ranging from years to
decades.
1. Interactions between biogeochemical cycles and marine food
SH P % webs: What are the key marine biogeochemical cycles, and related
=

(Outline)

ecosystem processes, that will be impacted by global change?

2. Sensitivity to global change: What are the responses of key
marine biogeochemical cycles, ecosystems and their interactions, to
global change?

3. Feedbacks to the Earth System: W




Investigate the sensitivity of biogeochemical cycles and marine
ecosystems to global change on time scales ranging from years to
decades.

1. Interactions between biogeochemical cycles and marine food

webs: What are the key marine biogeochemical cycles, and related

= ecosystem processes, that will be impacted by global change?
2. Sensitivity to global change: What are the responses of key
marine biogeochemical cycles, ecosystems and their interactions, to
global change?
3. Feedbacks to the Earth System: W
s X R R E A AR S
(Teaching Method) ¥
1. IGBP Report No. 55: IGBP Science and Implementation Strategy;,
Edited by Kevin Noone and Will Steffen (2006). IGBP Secretariat,
Stockholm, 76 pp. http://www.igbp.kva.se//uploads/IGBP-SP-
2006.pdf
v 2. IGBP Report No. 52: Integrated Marine Biogeochemistry and
Ecosystem Research (IMBER) Science and Implementation Plan,
Edited by J. Hall, W. Broadgate, P. Cooke, C. Hamilton, E. Urban,
B. Young (2005). IGBP Secretariat, Stockholm, 76 pp.
>+ 3P http://www.ighp.kva.se//uploads/IMBER _SP-1S-Aug05.pdf
(Reference) 1. IGBP Report No. 55: IGBP Science and Implementation Strategy,
Edited by Kevin Noone and Will Steffen (2006). IGBP Secretariat,
Stockholm, 76 pp. http://www.igbp.kva.se//uploads/IGBP-SP-
2006.pdf
# |2. IGBP Report No. 52: Integrated Marine Biogeochemistry and
Ecosystem Research (IMBER) Science and Implementation Plan,
Edited by J. Hall, W. Broadgate, P. Cooke, C. Hamilton, E. Urban,
B. Young (2005). IGBP Secretariat, Stockholm, 76 pp.
http://www.igbp.kva.se//uploads/IMBER_SP-1S-Aug05.pdf
KE R v W ER ] CHEEBAFTT SRR
(Syllabus) ©3
s oI 5 (20%) ~ RREZ 3k 2 AR & (30%) ~ i 3 1575(50%)
(Evaluative) ¥
HAETE
(http://)
Ao
(Remarks)
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Integrated Marine Biogeochemistry and Ecosystem Research(]]l)

ES ARy M8302C6J FARIET ¥ FE Y
B35 8 -5 B s n FA =
B ok o AERB A BT
2 5 2 P i 2
TV u z 2SN H 5
E vlh)
20 |1, B Eoarzheg 4 0 |2. F 74 iFeug 4
AFATHEZ P00 | 20 (30 FRLA 45 e 4 0 |4 & ey i 4
NG R <
+100) 25 |5, 3 TR REehag 25 |6. w ¥ B AE a4
10 |7. BT Lidengy 4
AFARE S NI ;AT AT R PR PR
¢ mﬁu%ﬁ*%%ﬁWWLﬁi*#%ﬁ g IR TR
®F P ISR =
(Objective)
¥  |none
L gL p L
(Prerequisite) #  |none
¢ FERERP
Investigate the sensitivity of biogeochemical cycles and marine
ecosystems to global change on time scales ranging from years to
decades.
1. Interactions between biogeochemical cycles and marine food
%O ﬁtlp'\ 5) webs: What are the key marine biogeochemical cycles, and related
utline -
= ecosystem processes, that will be impacted by global change?
2. Sensitivity to global change: What are the responses of key
marine biogeochemical cycles, ecosystems and their interactions, to
global change?
3. Feedbacks to the Earth System: W
5H - N v Q/,%Ei;% CBRHCERFE S ARG RE S
(Teaching Method) #  |none




1. IGBP Report No. 55: IGBP Science and Implementation Strategy,
Edited by Kevin Noone and Will Steffen (2006). IGBP Secretariat,
Stockholm, 76 pp. http://www.igbp.kva.se//uploads/IGBP-SP-
2006.pdf

%4 p v 2. IGBP Report No. 52: Integrated Marine Biogeochemistry and
(R/efer:nce) Ecosystem Research (IMBER) Science and Implementation Plan,
Edited by J. Hall, W. Broadgate, P. Cooke, C. Hamilton, E. Urban,
B. Young (2005). IGBP Secretariat, Stockholm, 76 pp.
http://www.ighp.kva.se//uploads/IMBER_SP-1S-Aug05.pdf
#  |none
HE R PO ER L CHEE BAFT S EHENAS
(Syllabus) #  |none
g s oA 5 (20%) ~ RREZ 3k 2 AR & (30%) ~ i 3 1575(50%)
(Evaluative) #  |none
WEE none
(http://)
s
(Remarks)
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Integrated Marine Biogeochemistry and Ecosystem Research(1V)

ES ARy M83020DJ PR I3 Brid BtF
B35 8 EaE &) B s n FA =
T B TRB S L A
2 5 2 P i 2
LR i =S VAR H 8
E 03
20 |1, B Eoarzheg 4 0 |2. F 74 iFeug 4
AFARH B | 20 (30 FR A 45 4 0 |4 & ey i 4
NG R <
+100) 25 |5, 3 TR REehag 25 |6. w ¥ B AE a4
10 |7, B iFer 4 iF e 4
ARARTEARIRG A BT A TR A RRE S PR
4 aﬁu%?*&%ﬁ@ﬁiﬁi*#%ﬁ g IR TR
5% FF 2T R
(Objective)
®
L P ¢ e
(Prerequisite) iy
=
Investigate the sensitivity of biogeochemical cycles and marine
ecosystems to global change on time scales ranging from years to
decades.
1. Interactions between biogeochemical cycles and marine food
%O ﬁtlp'\ 5) webs: What are the key marine biogeochemical cycles, and related
utline -
= ecosystem processes, that will be impacted by global change?
2. Sensitivity to global change: What are the responses of key
marine biogeochemical cycles, ecosystems and their interactions, to
global change?
3. Feedbacks to the Earth System: W
Fom s o v é%%ﬁ\%éwwyﬁ FrRRBIFE S
(Teaching Method) ©3
$4% 0 ’




(Reference) 1. IGBP Report No. 55: IGBP Science and Implementation Strategy,
Edited by Kevin Noone and Will Steffen (2006). IGBP Secretariat,
Stockholm, 76 pp. http://www.igbp.kva.se//uploads/IGBP-SP-
2006.pdf
# |2. IGBP Report No. 52: Integrated Marine Biogeochemistry and
Ecosystem Research (IMBER) Science and Implementation Plan,
Edited by J. Hall, W. Broadgate, P. Cooke, C. Hamilton, E. Urban,
B. Young (2005). IGBP Secretariat, Stockholm, 76 pp.
http://www.ighp.kva.se//uploads/IMBER_SP-1S-Aug05.pdf
HEER PO ER S CHEFEEBAET R SAEFENS
(Syllabus) ©3
g s R F(20%) ~ B AR Z i 2 A R R (30%) ~ A 4F 15715 (50%)
(Evaluative) ©3
HAETE
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Molecular Ecology for Marine Plankton

AR A M830110T FARHET 35
B 38 iy - 5 B s n A -
B i T AR e A AT T
g 3 P i 3
LR i =S VAR H 8
E 03
60 |1. & % irzkeg 4 0 (2. F 7x3% (Teng 4
AEARHELTY | 20 (30 FALA 45 i 4 0 |4 &g g 4
RN G EERAE S
£ 2+ 100) 10 |5, 4 T A° RE i 4 10 |6. w ¥ B AE e 4
0 [7. Birgs e 4
3 WA LB R A R A S ERB I EY » TR fF
%8 P DB REHE 0T o FF o
(Objective) 5 |This course is opened for the graduate students who are interested in
" |the ecology of marine plankton.
L gL P 4 fniz 4 e B
(Prerequisite) #  |Cell biology and related courses
. &~ 32 BEMH
o |l PREFASE A RREL G OERE
KHPN R I 32 a2 GAp Mg 28R
(Outline) I. What is molecular ecology?
s |Il. The importance of marine plankton in marine ecosystem
I11. The progress of molecular ecology for marine plankton
o S |PRERERE LA TR R RFTRE > X FAG MY
Ko 19 8 L2 34
(Teaching Method) - . i i
#  |Lecture, group discussion, experiments
% % p v BALH oAt N BB E AR 2 s R é/’%ﬂ;%
(Reference) #  |Class notes
KEER NE S S RN R
(Syllabus) #  |As “outline” listed above
FEE S PO B AR v FE R
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(Evaluative) 1. Mid-term Exam.25%

# |2. Final Exam. 25%
3. Discussion and others. 50%
HEumy
(http://)
Ao
(Remarks)
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Research Methods for Marine Plankton Diversity Analysis (1)

. sy s g1 5
ER Ry M83011BD KT e
X E
B 38 iy - 5 B Zrrw A -
B i ot AR Y A AT T
g 3 & e 3
T o i B H 8 i
E v lh)
30 |1 B Earzkegg 4 15 |2, F ix4k (T 4
AR | 20 (30 FALA 45 i 4 15 4. & 87§ e
RN CEERAE S
£ 2+ 100) 10 |5, 4 T A° RE i 4 10 |6. w B AR a4
0 [7. Birgs e 4
PR - - RI AR R RERESL PR R L b e B
RE P . . . .
(Objective) This course is opened for the graduate students who are interested in
#  [relative research topics in marine plankton diversity. All of well-
development methods in this field will be introduced in this course.
L gL p i i
(Prerequisite) #  |Biology and related courses
I BEFN2S I REAELI RGN
Il BEFEXN2PH 5HMELI73 20 08%IT
¢ (1)im¥e 5 4p B Hoiie @ BEACBL S Ih 3 mie R %
(2)= =+ 2 4o Ap B ji © Prpkdf (T8 B A 45 &
HH P 3 Q)2 47 Tk e = ¥ 5V 4F <
(Outline) | Introduction to marine plankton diversity and microbial loop
I. Methods for marine plankton diversity analysis
e (1)Cell level: microscope, flow cytometry...etc
) (2)Molecule biology level: DNA isolation, gene cloning, and
sequence analysis...etc.
(3)Component of Microbial loop and Model discussion
TE R S RE R R R TR R DM R AL
(Teaching Method) | 3 || ecture and experiments
% % p v BALH oAt N BB E AR 2 s R éffjﬁfﬁfé-
(Reference) #  |Class notes
KEER E S &= SRR R
(Syllabus) #  |As “outline” listed above




5 1.8 ¢ (25%)£2 8 % iP5k (25%) o
eSS 2.9 B~ % v B4R 4 ¢34 (50%)
(Evaluative) w 1. Mid-term Exam.(25%) & Final Exam. (25%)
" |2. Discussion and others, such as experiment reports (50%)
HETE
(http://)
% =S
(Remarks)
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Research Methods for Marine Plankton Diversity Analysis (1)

AL T A M83011BE PR FEE R o F-
B 8 ¥-8Y e SR FA -
il B ETER YA AT
gr 3 e e 3
LR i i B 3l 11 H B
E Eig
20 1. B Eorukena 4 15 2. 9 %3k (T e 4
AR P | 25 |30 FRLA 41 i 4 15 |4 & (e iy
A GE A Bk T
2+ 100) 10 |5, % 3B g e 4 10 6. w ¥ B {4
5 |7. Birg kg 4
PO ER A ARSI S REZEY CE
?'f%? 9_*?'7’* This course is opened for the graduate students who have been
(Objective) . [studied the course “Research Methods for Marine Plankton diversity
"~ |analysis (I)”. All of well-development methods in this field will be
introduced in this course,
i3 4L p PREEEA Y R A (1)
(Prerequisite) #  |Research Methods for Marine Plankton Diversity Analysis (1)
BUEEPEREY SR 2R BT
4 (1) smPe 5 4p B B 0 B s S e R E
Q)&+ 2 AR BT T PR ITE R A 4T E
KPR ()2 $ Tk o & 23 N 4F 3
(Outline) Methods for marine plankton diversity analysis
(1) Cell level: microscope, flow cytometry...etc
# |(2) Molecule biology level: DNA isolation, gene cloning, and
sequence analysis...etc.
(3) Component of Microbial loop and Model discussion
T 4 F I TS
(Teaching Method) | 3 |Experiments and group discussion
544 P[RR e BRAR TN G EARM LR R Y RS
(Reference) #  |Class notes
5B e R - -3 S8 SV S L 8 5
(Syllabus) #  |As “outline” listed above
g P EmL e R R AR
(Evaluative) . 1. Experlment reports (50%)

2. Discussion (50%)
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AR LA (B D) Marine Microbial Ecology
WAL B M8301M8F FIRRET =i ¥
B k5 i) % - i B 3TT -
il B ETER YA AT
g 3 P i 3
LR i =S VAR H 8
E vlh)
10 |1 % #4ephenii 4 10 2. 3 #3 ireni 4
AR P | 100 |30 FALA 41 e 4 20 |4 & TR g e 4
RGP T2
+ 100) 20 |5. % TR KL i 4 20 |6, w % R R4 4
10 |7. BT Lidengy 4
) M RARHKSE B E 4 2 Y s k4 4 Tk (microbial loop) ¥
) R e b
0 TLRTERE
(Objective) - )
B
A F 0 .
(Prerequisite) ® |
1iaE2 @i
2.4 M TR A
JAFmAFRES AR
4.picoplankton fja ¥4 B4t iw & 4
s 5.nanoplankton &% i 4 fg 9t iE & 4
EAE 6.picoplankton-nanoplankton 2 /& B¢ %
(Outline) T BRSBTS 2 B4
,{*' 44—,21%\,, ' §¢»£ﬂ;’i
Qe F 12 % P %A
10.% o F kL A 45
%
1.5 4
e s d @
wrE- 2.9 %F 4 4p %
(Teaching Method) 3.4F + # :‘g’
B[
$4%0 ’
(Reference) #  |Kirchman, DL. Microbial Ecology of the Ocean
KR T eEHEEA
(Syllabus) ¥ |




147 £ 40%
= R 2.8 R ¥ 40%
(Evaluative) ¥ 20%
® |
EE N ] %
(http://)
4 =
(Remarks)

Efe g Gp ARE




| R,88 -

[}
]
]
I
1
I
t
[}
]
1
I
]
L
]
]
]
1
L]
1

AT o

o EAZ 1043 A 4 BEBAGRE DBEE .
R T T Ty

M2

L EE CAMAR THEFSFARENELE IM4F4L AR 23 8E2REFR
ZEeeRLs ©F

e mE A BRAZSemail EAESEE > BRERERME

BREFER -

-%T
MR
% & AAT
AL TP EAL , AT
B SR IEEREA
sirt &&;ﬁﬁ%& -
Hohdk AR j;f;
* sexs it AL
AERME
72 ¢
—azE 3\/{ %/”}@

\ Bt
l'Fow»?

oF el




(X1

TARAEARERTEIL F2AEEAR 6k EREE

PR ARI04F42 23p (Bfpe ) T2 20304
%%rﬁﬁ&

AL ERE sS4 H v AR
DR HE A ﬁ 7%y &’F“E ‘%—EWE “1’)’1‘&‘9\ ‘;H—:Zf'-rg ﬁ:&‘]‘ﬁ%zﬁ%‘]
Fagi s 1R ?ﬂﬁ‘%ﬁi&&n‘%&ﬁ@m\ﬁiw'ﬁ‘&

1TAE BRTAEFTIAE A AL FERIRE F R
Ak FREEE SRV EE S HARKED
AREFRE
S AU
*& i 103/4/17 S TERL LR WA €% 5/1 RiBFE ¢

% ~ 5/16 ﬁzz»z,!_a!%? PL R €2 6/12 1ir € RITHEE o

103/11/25 ¢+ B A% % 1 g2 e Bosrd @ ® 5 230 104
E1ATRERY P g 2 G TS AR -

104/2/12 = = = 2 ¥ f*g”ﬁ’A‘?LfT’ﬁ\ifiéQ175”i’4cFFR
B w3211 = e ffiE 12,386 2T o 4% R B B&*ﬂ«%}f:ﬂmf
B5mx 3 26m L] F Bk G G 459 5040 (3 1 10 A ~H T 1 A
ZRFUF 36 2 ) HEAG L OOXE 22m R FEE Y F 5
FHOAT=ZF 10K -+ T 1 E > ZRFIF 36 %) ’a‘r“f 3% PR
LR HFEET LA @R B F e PR 2R L 2INE RGE
gﬁﬁﬁﬁﬁw

/\
PPW

(=) 2Z2RFBERLZZH 0 FE 6OnxF 24m( 9 47222 > FHE+
%G A 300 A BT LK '*10%’“ s 36m > 5
FAEGfE 4,720 2o BTG FEHA( SR AR B B g
SHEE c AR AREZRR Y ARRAMACT

I 12 3MEXRFRZIRY > FRBAEERIKETLF > RAIL
FRAF A NKZ(FREI50 4% > 549 605) 10w
TAFZ(F P A FHFFEET O FFE 60 AR > 5 Y
26) - B [HFHET I AL BEEHL T FREN
SERSE K

2. FHRIENZ woa’aﬁ%ﬁﬁﬁw)i ol tr NS &
(B02)£ ™ - BHE » FHRAFFLEF 2

3. AFld BT EfF %i | ik 2> 32 & %

SR ETEE R A TR A P A KPFIES R R

Page 1 of 2

~


Joy
螢光標示

Joy
螢光標示


AE (L B2 MAEREFRI 2 BHEZT-RA & B &
15 P IREFRF o
. mfﬂi"“\%ﬁﬂﬁfﬁ* HE o d BT Ak ERRE
= m @’}@ﬁj_«p_ﬁf°
6. Hu " FF%Fd FEEFRIGF T - BLRE TR
FiHw 2 RE-R*(FHAREFZRIPHE =R ) o
A1fgrfEgTE TR
Fhd B ARLE e 2p (104250 11 p
A2 BRATH(E R Y 20 LAE2 5 )7 Ribkg K -

[

7N N\
Jui
N S

AN BcE T EAPERNA (T 5 )

Page 2 of 2



