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Text books:
1) Seagrasses: Biology, Ecology and Conservation — Larkum, Orth and Duarte (editors),
2007, Springer.
2) World atlas of seagrasses - Green and Short (2003).

3) Photosynthesis in the marine environment - Beer, Bjork and Beardall (2014).
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Biology and Ecoloqgy of Seagrasses in the Gulf of Eilat

Lectures:
Dr. Gidon Winters, Coordinator (Dead Sea-Arava Science Center, wintersg@adssc.org)
Prof. Sven Beer (Tel Aviv University, svenb@ex.tau.ac.il)

3-4 International experts on seagrasses (via Skype-conference lectures)

Reason for course:

Within the Gulf of Agaba, coral reefs have been considered the dominating ecosystem, attracting not
only scientific attention (e.g. by courses in the 1UI), but also restoration efforts, aquarium exhibits and
outreach educational programs. Seagrasses, which are known worldwide as forming the basis of
highly productive and otherwise important ecosystems, have received much less attention by the
public, scientists and authorities involved in conservation and management in Israel. This is surprising
since ecosystem services from seagrass meadows worldwide are estimated to be three times higher
than those from coral reefs.

The aims of this course are to first introduce the students to the general biology of seagrasses and their
importance locally and worldwide. This will be followed by more in-depth analyses of current
research activities in the field of seagrass biology (photosynthesis, growth patterns and productivity),
ecosystem ecology, the diverse tools available for seagrass investigations (including monitoring
methods) and exercises/demonstrations at conducting field and laboratory based seagrass science. By
doing so, we hope to promote the knowledge of the importance of seagrasses, and attract a new

generation of graduate students to this important field.

This proposed course covers the following main topics:

1) Seagrass biology and ecology (lectures and labs):

- The evolution of seagrasses and their diversity (1 hr)

- Introduction to marine photosynthesis (2 hrs)

- Seagrass distribution and growth patterns (2hr)

- Morphology and anatomy (2hr lab exercise),

- Modifications of morphology as a function of depth / light (2 hr lab exercise)

- Sexual reproduction of seagrasses, reproductive organs, pollination in the marine context (1 hr)
- Ecology of seagrass beds and dispersal strategies — seeds and seed production, seed banks,
dormancy, seed germination, seed dispersal, seed recruitment and seed establishment (3 hr)

- Use of seeds in seagrass restoration (2 hr)

2) Carbon fluxes in seagrass ecosystems— seagrass primary production rates, carbon sinks in seagrass

systems (3 hrs)



3) Seagrass photosynthesis - carbon concentrating mechanisms, inorganic carbon uptake mechanism,
photoacclimation and adaptation in seagrasses (3 hrs), leaf optical properties (1 hr), seagrasses as
ocean acidification mediators (1 hr)

4) Sediment biogeochemistry and nutrient cycling within seagrass beds (2 hrs)

5) Human impacts on seagrasses: Eutrophication, sedimentation and climate change (3 hrs)

6) Contribution of genetics and genomics to seagrass biology and conservation (2 hrs)

Lab/Field exercises (2-2.5 days) — students will alternate in stations, trying out all methods.

7) Methods in monitoring seagrasses (6 hrs)

8) Mapping of seagrasses (5 hrs each team, teams are 3-4 students)

9) In situ measurements of seagrasses photosynthesis along a depth profile in relation to light (PAM
flurometry, 3 hrs)

10) Clumping of chloroplasts (diel cycle, every 2 hrs in total 6 hrs),

11) Extraction of pigments from seagrasses along a depth profile (4hrs)

12) Measuring Dissolved Oxygen in seagrass aquariums using the Winkler Method or oxygen sensors
(2 hrs).

13) Measuring the effect that seagrasses have on surrounding water pH (2hrs).

Recommend books:

1) Seagrasses: Biology, Ecology and Conservation — Larkum, Orth and Duarte (editors), 2007,
Springer.

2) World atlas of seagrasses - Green and Short (2003).

3) Photosynthesis in the marine environment - Beer, Bjork and Beardall (2014).

Course prerequisites: Students will be accepted only after having previously taken at least two

courses in Plant Sciences (Physiology / Biology / Genetics of Plants)

Intended Audience: The course is limited to 18 graduate (M.Sc/Ph.D) students from all institutions of
higher education. Exceptional 3" year undergraduate (B.Sc) students may be accepted subject to
availability of places.

Student number: Maximum 18 students

Language of course: Hebrew. We aim for 2-4 international experts on seagrasses conference lectures

in English (via Skype).

Composition of course grade: 60% exam, 30% project work, 10% class presentation of projects



Biology and Ecology of Marine Angiosperms (Seagrasses) in the Gulf of Agaba 2015-2016

Teachers:

Gidon Winters (ADSSC, wintersg@adssc.org), Sven Beer (TAU, svenb@ex.tau.ac.il)

Sunday, 22.5 (8 lecture hours, not including checkouts etc.)

08:30-09:00
09:15-09:45
10:00-11:45
12:00-14:45
15:00-16:45
17:00-18:45
19:00-19:45

Introduction to IUI: Rules and regulations — IUI staff

Aims of the course — Gidon

Evolution and distribution of seagrasses — Gidon

Dive check-outs (for divers) + equipment sign-out + food purchases + lunch
Biology of seagrasses (structure and function) — Sven+Gidon
Photosynthetic properties of seagrasses — Sven

Presentation of different seagrass study projects — TAs /6 lecture hours (LH)

Monday 23.5 (7 lecture hours, 4 lab hours)

07:00-08:30
09:00-09:45
10:00-11:45

Snorkeling in North Beach
Adaptations of seagrasses to irradiance — Sven
Adaptations of Halophila to the depth gradient in Eilat — Yoni Sharon

11:45-13:00 Lunch break

13:15-14:00
14:15-16:15
16:30-17:15
17:30-18:15
18:30-19:30

Posidonia in the Mediterranean — Maria Cristina Gambi (Skype lecture)
How to measure photosynthetic rates in seagrasses — Sven+Gidon
Molecular tools in seagrass studies — Gabriele Procaccini (Skype lecture)
Seagrass laboratory

Project planning with TAs

Tuesday 24.5 (5 lecture hours, 5 lab hours)

08:00-08:45

Mapping of seagrasses — Gidon

09:00-09:45 Ecology of Halophila stipulacea in the Gulf of Eilat - Gidon
10:00-11:00 Seagrasses and salinity (Michelle Arland)
11:15-12:00 The effects of simulated heat waves on the photo-physiology

of Northern and Southern populations of Zostera marina — Gidon

12:00-13:00 Lunch break

13:00-18:00
18:30-19:15

Project work
Seagrass Restoration in Sweden - Eduardo Infantes (Skype lecture)

Wednesday 25.5 (1 lecture hour, 12 lab hours)

08:00-12:00
12:00-13:00
13:00-18:00
18:15-19:00
19:30-22:00

Project work

Lunch break

Project work + food purchases

Invasiveness of H. stipulacea in the Caribbean - Demian Willette (Skype lecture)
Project work

Thursday 26.5 (2 lecture hours, 8 lab hours)

08:00-12:00
12:00-13:00
13:00-16:00
16:00-16:30
16:30-18:00

Friday 27.5
07:00-08:00
08:00-08:45

Project work

Lunch break

Presentation prep

Feedback questionnaire

Project presentations (with teacher comments, counted here as lecture hours)

Cleanup and leaving Ul rooms
Exam
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Introduction to the Marine System of the Gulf of Eilat

(Dec 25,2016 -]Jan 6,2017)

Course coordinators: Prof. Amatzia Genin (IUI, Hebrew Univ.), Dr. Adi Torfstein (IUI, Hebrew

Univ.)
Teaching assistants: Corrine Jacobs, Noa Moshkowitz, Anael Angel, Akos Kalman, Benny Izbicki
Time table

Sunday, Dec 25th

8:00-8:30 Welcome, introduction to the course (administration and Adi, Amatzia, TAs,
content) Bracha, Noa

8:45-12:45 Introduction to physical oceanography Steve Brenner

12:45-16:00 Lunch, receiving sea gear, scuba check dives, food shopping | Course staff, DSO

16:00-17:45 Introduction to biological oceanography Amatzia Genin

18:00-18:30 Introduction to the projects TAs

18:30 Dinner + free evening

Monday, Dec 265t

8:00-10:00 Geology and paleoceanography of the Gulf of Eilat/Agaba Adi Torfstein

10:15-12:30 Coral biology Maoz Fine

12:30-13:30 Guided snorkeling at the IUI reef TAs

13:30-14:30 Lunch break

14:30-16:30 Introduction to chemical oceanography Boaz Lazar

16:45-18:15 Laboratory- coral biology TAs

18:15-20:00 Dinner

20:00-21:00 Mesophotic coral ecosystem: the deep-reef refuge hypothesis | Gal Eyal

Tuesday, Dec 27

8:00-9:45 On the dispersive phase of coral-reef fishes Moshe Kiflawi

10:00-12:30 Zooplankton biology and ecology Bracha Farstey

12:30-13:30 Lunch break

13:30-15:00 Coral bleaching: the molecular side Hagit Kvitt

15:15-17:00 Laboratory of Zooplankton Bracha Farstey, TAs

17:15-18:00 The enigmatic spring bloom: the Atlantic Ocean vs. the Amatzia Genin

Gulf of Agaba
18:15-19:15 Briefing for field day Adi/Amatzia, TAs
19:15- Dinner
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Wednesday, Dec 28" (Field day)

6:00-8:30 Herbivorous fish tracking (group 1) Course staff

8:30-10:30 Oceanographic cruise (group 2), tour to observatory Course staff
(group 3)

10:30-12:30 Herbivorous fish tracking (group 2), Oceanographic Course staff
cruise (group 3), tour to observatory (group 1)

12:30-13:30 Lunch

13:30-15:30 Herbivorous fish tracking (group 3), Oceanographic Course staff
cruise (group 1), tour to observatory (group 2)

15:30-19:30 Data processing (and food shopping) Course staff

19:30-20:30 Dinner

20:30-22:00 Presentations of field day results Course staff

Thursday, Dec 29th

8:00-10:00 Marine bio-invasions Noa Shenkar

10:15-12:00 Particle fluxes in the oceans Adi Torfstein

12:00-13:30 Lunch break (and IUI seminar)

13:30-15:30 The ecological roles of fish on coral reefs Roi Holzman

15:45-17:15 Anthropogenic processes in the Gulf of Aqaba Adi Torfstein

17:30-18:30 Projects (work in groups) TAs

18:45-19:30 Night snorkeling TAs

19:30- Dinner TAs

Friday, Dec 30t

05:30 - 08:00 Sunrise from Mt. Zfakhot A voluntary hike

8:00- Projects (work in groups) TAs

13:30-14:00 Briefing Adi Torfstein

14:00- Free time until Saturday

Saturday, Dec 31th

| 18:30-20:00 | Written exam

Sunday-Monday, 1-2 Jan.

All day Projects (work in groups) TAs

17:30- Food shopping

Tuesday, Jan 3rd

Until 8:30 Dorms checkout and gear return by departing Israeli students
8:30-12:30 | Project presentations
12:30-13:00 | Filling feedback questionnaire Bracha Farstey
13:00-14:00 | Feedback discussion all
14:00 Departure of Israeli students.
Start writing project reports by Dal students and remaining
Israeli students™*

Wednesday-Thursday (4-5 Jan): Continue writing project reports

Friday, Jan. 6th

09:00 am: Submission of project reports by the Dal students and Israeli students who chose to
stay at the IUI until Friday and work jointly with the Dal students on the report).
10:00: Departure of Canadian students to Tel Aviv.

*Friday, Jan. 27t, 09:00: Submission of project reports by Israeli students who departed the
[UI on Tuesday Jan 3rd.
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Course Marine Microbiology — 2016

Teachers:

Prof. Aharon Oren — The Hebrew University of Jerusalem (course coordinator)
Prof. Oded Béja — The Technion, Haifa

Dr. Rakefet Schwarz — Bar Illan University

Teaching assistants:
Yoav Lindemann, Rami Parnasa, Gur Hevroni

Introductory meeting — Bar llan University, December 17, 2015

09.00 - 09.15 — Aharon Oren — Introduction to the course

09.15 - 10.00 — Aharon Oren — Introduction to the physical, chemical, and biological
oceanography of the Gulf of Eilat

10.00 — 10.15 — Coffee break

10.15 — 11.45 — Oded Béja— Dealing with the uncultured majority?

11.45 — 13.00 — Hypersaline microbiology: the salterns of Eilat

13.00 — 13.45 — Lunch break

13.45 — 14.30 — Rakefet Schwarz — Light harvesting by cyanobacteria and marine
phytoplankton

14.30 — 15.30 — Aharon Oren — An overview of the aerobic and anaerobic processes in the
cycles of carbon, nitrogen and sulfur

15.30 — 15.45 — Coffee break

15.45 — 16.30 — Rakefet Schwarz — Quorum sensing in prokaryotes

16.30 — 17.30 — Presentation of the research projects and journal clubs and assignment of
projects and journal club topics to the students

Course Eilat 20.2-1.3.2016

Sa. 20.2
- Arrival
Su. 21.2
9.00-9.30 Introduction to the course (Aharon Oren); Introduction to the
IUI, Laboratory safety instructions, computer facilities,
diving/snorkeling and other technical matters (Noa
Eden/Bracha Farstey)
9.30-10.00 Introduction to the cruise (Aharon Oren)
10.00-10.30 Collection of snorkeling equipment from the diving center
10.30- Preparation of the cruise; start of project work and preparation
of journal clubs; sample collection from the salterns (Aharon’s
group)
17.00 Trip to the supermarket
Mo. 22.2
8.00-16.00 Research cruise on the Gulf of Eilat (in two groups)
16.00-20.00 Cruise data processing and work on projects
Tu.23.2
8.00-9.30 Lecture — Oded Béja: Bacterial rhodopsins
10.00-18.00 Cruise data processing and work on projects

20.00-22.00 Journal clubs (Oded’s students)
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We. 24.2
8.00-9.30

10.00-18.00
20.00-22.00
Th. 25.2
8.00-9.30
9.30-13.00
13.00-18.00
17.00
20.00-22.00
Fr.26.2
8.00-9.30
10.00-14.00
14.00-15.00
Sa. 27.2
Su. 28.2
8.00-9.30

10.00-18.00
17.00

Mo. 29.2
8.00-9.30
10.00-15.00
15.00-16.00
16.00-19.00
19.00-

Tu.1.3
Until 8.00
8.00-8.30
8.30-9.00
9.00-12.30

Lecture — Aharon Oren: The microbiology of the Dead Sea —
past, present, and future

Cruise data processing and work on projects

Journal clubs (Rakefet’ students)

Lecture — Rakefet Schwarz: Biofilms and their development
Visit to the saltern ponds

Work on projects

Trip to the supermarket

Journal clubs (Aharon’s students)

Lecture — Oded Béja: Viral “photosynthesis”
Work on projects
Dorms cleaning

Free day

Lecture — Aharon Oren: What’s in a name? Thoughts about
classification and nomenclature of prokaryotes

Project work

Trip to the supermarket

Lecture — Rakefet Schwarz: Phyobilisome degradation
Project work

Cleaning of the laboratory

Preparation of project presentations

Party 77?7

Check-out from dormitory rooms
Computerized course evaluation

Return of snorkeling equipment

Project discussions and final discussion

Final meeting in Jerusalem — To be scheduled during final discussion in Eilat.
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Physical Oceanography
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Text books:
1. Gill A. (1982) Atmosphere-Ocean Dynamics, Volume 30 (International Geophysics).
2. Cushman-Roisin B. (1994) Introduction to Geophysical Fluid Dynamics.
3. Salmon R. (1998) Lectures on Geophysical Fluid Dynamics.
4. Pedlosky J. (1990) Geophysical fluid dynamic.
5. Vallis G. (2006) Atmospheric and Oceanic Fluid Dynamics: Fundamentals and Large-scale

Sk
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Circulation.
Marshall J. & R. Alan Plumb (2007) Atmosphere, Ocean and Climate Dynamics, Volume 93: An
Introductory Text (International Geophysics).
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The Physical Oceanography Course (Hezi Gildor, Yossi Ashkenazy) will be a 5-days
course at Eilat for 18-24 M.Sc and 3rd year students from physics, applied math,
engineering, and geophysics. Basically there will be 6 hours of frontal lectures every day (5
in the first) and the rest of the afternoon will be devoted for assignments and the evenings (3

of them) to computer assignments.
The course will include half a day of in situ measurements.

Syllabus:
Introduction/motivation 1hs
Derivation of the governing equations on inertial system 2hs
Surface gravity waves 3hs
Transformation to rotating frame 2hs
Geostrophy, Ekman Layer 3hs

Linear barotropic waves (Kelvin, Poincare, Rossbi) 3hs

Large scale ocean circulation (Sverdrup transport, Western boundary currents) 2hs
Internal waves 2hs
Instabilities 3hs

Combined rotation and stratification effects, Geostrophic adjustment 3hs
El Nino theories 3hs

References:
1. Atmosphere-Ocean Dynamics / Gill

2.

4. Geophysical fluid dynamic / Pedlosky

Introduction to Geophysical Fluid Dynamics/ Cushman-Roisin
3. Lectures on Geophysical Fluid Dynamics/ Salmon
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The Nano-Injection System of Cnidaria
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THE NANO-INJECTION SYSTEM OF CNIDARIA
INSTRUCTORS: Amit Lotan Ph.D and Tamar Lotan Ph.D

COURSE LECTURES:

* Introduction to the Cnidaria phylum: Cnidaria characteristics, major groups, morphology, sexually and
asexual reproduction, life cycle, phylogenetic relationships and evolution.

e Overview of the stinging cell: Characterization of cnida types, structure, morphology, and mechanical
function.

* From stem cell to a stinging cell: The pathway to cell commitment and the regulation of stinging cell
differentiation.
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Cellular assembly of the stinging cell: From the Golgi to the assembly of stinging capsule. The different
steps in the assembly of the apparatus during the secretion process, tracking the synthesis of the proteins
that build the apparatus.

The stinging cell delivery apparatus: The Nematocyte and its nematocyst, triggering the opening of the
cnidarians sting. The sensorial mechano-electric cnidocil apparatus, membrane transduction signals, ionic
channels and ionic content.

The nano-injection device structure: How 150atm pressure is built to 40,0009 of high acceleration. The
role of y-glutamic acid and its counterpart ions in the injection process. The proteins wall architecture that
tolerates this high pressure: composition and structure.

The nano-tube system: The physical and biological forces which facilitate protein injection through a
nano-tube. The unusual varied structures of nano-tubes and their drilling movement in the skin. The
injection of toxins via a multi-barbs system.

The stinging cell cocktail toxins: The different groups of toxins, their structural/functional mode of action,
and similarity to other marine and terrestrial species.

The worldwide affect of jellyfish: Local and systemic symptoms of jellyfish stings. The jellyfish
worldwide continues distribution. Their sting affect on public health and on the industry.

The Cnidaria potential: The potential applications of cnidarian preferences to the biotech, pharmaceutical,
cosmetics, and nutritional industries.

The story of a Cnidaria based biotech: A glance into a marine biotechnology company. From a business
model to a commercial stage.

COURSE LABORATORY:

Introduction to Cnidaria: Species collection, experimenting with different cnida types, cnida
identification and morphology, in-vivo activation of the stinging cells.

Cnida isolation. Isolation and purification of different types of Nematocysts. Understanding the triggering
mechanism by activation and inactivation of the isolated Nematocysts.

Cnida operating system: Changing the content of the isolated nematocysts and discharging the capsules in
different conditions; testing the injected volume of the Nematocyst.

Toxins isolation: Isolating toxins fractions from cnidarians and testing their activities, using a bio-model
system.

COURSE SEMINARS:
During the course each student will give a 15 minutes seminar, based on one to three papers that will be given
ahead of the course.

ORGANIZATION:
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The course is limited to 16 participants and it is opened to all faculties. It is designed for students who
are interested in exploring one of the oldest and most powerful nano-injection systems in the marine
environment. Nevertheless, participants should have a basic background in biology.

Evaluations and grading will be based on seminar work, lab experiments, and a final test.
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Marine Sedimentology: Collection, Description, and Interpretation of Red Sea Sediments
Course Organizer: Dr. Beverly Goodman Tchernov, University of Haifa Leon Charney School of
Marine Sciences

Proposed Invited Lectures: Sigal Abramovich, Ahuva Almogi-Labin, Timor Katz, Yoni Shaked, Shmulik
Marco, Amotz Agnon, Gidon Tibor

Goals of Course:

1) Principles of Deposition in the Marine Environment

2) Survey of Environmental Zones/Conditions in the Gulf of Eilat

3) Understanding use of modern analogs for environmental proxies, broadly and Red Sea specific

4) Participation in Collection of Sediments from the Gulf of Eilat and nearby Environs (Grab Samples,
Pneumatic Cores, Nearshore percussion cores, surface collections)

5) Ability to differentiate between Terrestrial, Deep, mid, shallow marine sediments using basic principles

6) Benthic environment: Sediment and organisms (e.g. foraminifera, pteropods)

7) The interpretation of a fossilized marine environment.

8) Survey of Rapid versus Slow processes—reflection in the Marine sediments

9) Understanding of major geochemistry (stable isotopic) changes related to temperature/salinity and the
relationship to the sediments in the marine system

10) First hand summary of concepts deduced from a single, analyzed core from the Gulf of Eilat.

Recommended Textbook/s: Boggs Sedimentology and Stratigraphy

Prerequisites: 24 students with minimum 3 courses in Geology

The course is directed towards graduate level Marine Sciences students from a multitude of fields. Ideally, the
course will be made up of half master’s students, maximum ten advanced undergraduate students, and 2-4 Ph.D.
students. The course goals are to provide an indepth look into marine sedimentology and its principles
demonstrated within the Gulf of Eilat—past and present.

Language: English and Hebrew lectures

Detailed Syllabus:

Day One: Introduction:

1) Introduction to Course (1 hour)

2) Lecture 1: Marine Sedimentology; Major concepts (3 hour)

3) Lecture 2: Core Collection methods (1 hour)

4) Division into Groups

5) Lecture 3: Benthic Foraminifera (2 hour)

6) Evening: Laboratory Survey and explanation of tasks
a)Rotation of groups among stations: protocol and explanation of laboratory procedures for each proxy
b) “Kit’ Station: Each group gets four random samples: must describe using parameters already
established. This will be done again at the end of course to illustrate progress.

Day Two: Field Methods Day: Core collections:

Rotations:

1) Two outings on ship to collect boxcores from 500, 250, 100.

2) Percussion cores: Terrestrial north beach (alternatively—check to see if large construction hole is still open
north of north beach)/ Percussion core from IUl—

3) Percussion cores: U/W—early AM?: Video, portion of students on ship—one core collected

4) Transect surface collections: Scuba groups—Migdal Or/North Beach

Journal Club 1, 2 (Core Studies)

Day Three: Lectures/Labwork

MORNING GUIDED SNORKEL: HOF ALMOG: Guided description of different near-coastal sedimentary
regimes related to coral reef

Journal Club 3, 4

Lecture 4: Red Sea corals, sediment regimes, and slow/rapid change (2 hours)

3 hours labwork or collections

Lecture 5: Coastal Change: Geomorphology and sediments in coastal regime (2 hours)

Lecture 6: Stable Isotopes and Marine Change recorded in sediments (2 hours)
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3 hours labwork or collections
Lecture 7: Geological history of Eilat, sedimentary regimes (2 hours: Shmulik Marco?)
Explanation of morning trip to Wadi Etik

Day Four: Fieldtrip/Lectures/Labwork

Lecture 8: Soft Marine Sediment to Sedimentary Rock: lecture: paleo/fossil marine sediments (1.5 hour)
Field trip: Wadi Etik: Field task-students given profiles to record. (5 hours)

Lab: Process samples from Wadi Etik (2 hours)

Evening: Journal Club 5,6 (Sediment and event-related articles)

Day Five

Exam: Lectures until this point
Journal Club 7, 8

Labwork: samples

Journal Club 9,10

Evening: free

Day Six

Journal Club 11, 12

Lecture 10: Bioturbation in marine sediments (2 hour)

Lecture 11: North Beach sediments: The Aquaculture story (2 hours)
Journal Club 13, 14,

Day Seven
Shabbat
Journal Club 15, 16, 17

Day Eight

Journal Club 18, 19

Lecture 12: Seismic Mapping and associated Stratigraphy (2 hours)
Lecture 13: Coring throughout Eilat: History/Results (3 hours)
Complete labwork/prepare presentations

Journal Club 20, 21

Day Nine

Group Presentations

Lab Exam

Lecture 14: A core from the Red Sea: Geochemistry, Granulometry, and micropaleontology (2 hours)
Journal Club 22, 23, 24

Day Ten
Final Written Exam

Course Summary Ten Days

Total Lecture time: 25 hours

Total Lab Instruction Time: 6 hours
Total Lab time: approximately 25 hours
Group Project

Instructional Fieldwork: 14 hours
Journal Club: 10 hours

Exams: 2 topical, 1 laboratory practical

Grade Composition
Participation: 10%
Exam 1: 15%

JC presentation: 15%
Wadi Etik exercise: 5%
Exam 2: 25%

Lab Exam: 10%

Group Presentation: 20%
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Red Sea Marine Sedimentology Course

Wednesday, January 11

08:00-9:00 Intro
9:00-9:30
09:30-11:30 Prep

11-20 January 2017
[UI - Eilat

Intro to TUI
Research Groups Selected: TAs introduced
Dive Checks / Dive equipment check

*E¥RENon-divers/approved divers: shopping and preparing quick lunch for others

11:30-13:00 L1

13:00-13:30 ~  LUNCH
13:30-15:00 L2
15:00-15:15 BREAK
15:15-18:30 Labl
18:30-20:00 DINNER
20:00-21:00 Prep
21:00-22:00 Prep

Thursday, January 12
07:00-see below Fieldl

08:00-11:30 ~ Field2a
12:00-15:30 ~ Field2b
13:00- 16:15 ~ Lab2
16:15-17:15 Lab3
17:15-18:30 Lab4
18:30-20:00 DINNER
21:00-22:00 Lab5

Friday, January 13
07:30-8:30 L3
8:45
8:45-14:00 ~
~15:00

Field3

SHABBAT

Saturday, January 14

18:00-19:00 IC1
19:15-22:15 L4

Sunday. January 15

7:30-08:30

8:30-12:00 Lab6
12:00-13:00 LUNCH
13:00-19:00 Lab7
19:00-20:00 DINNER

20:00-21:00 IC2
21:00-22:00 L5

31

Intro to Marine Sedimentology
Sampling methods + Tour of equipment
Lab exercise: Introduction of protocols to use for projects

Research Project Introduction
Research Project Group Preparation and discussion w/TA

NBX(EW)/NBL(NS) to North Beach

Ship Shift A: Off-Reef Group (IUI)+non divers from NB groups
Ship Shift B: Divers from NBL (EW)/ NBX (NS)

Initial processing in lab with morning collections

Longcore Opening (next to dorms)

Lab Processing, con’t

Lab processing, con’t (all samples by now in ovens)

Geology of the Region

Bus leaves 1UI

Fieldtrip: Marine fossils and Sedimentary deposits
Return to [UI

Article A: Gluecker (IUI GROUP)
Sediment Geochemistry: Stable Isotopes and Elemental Analysis

DORMS CLEANUP
Geochemistry Simulations

Processing samples in lab// 7-19 shopping

Article B: Ben Avraham- NBX group
Multi Proxy Analysis in Sediments

Bracha/Noa
TK/BG
Diving Center
BG

TK

TAs, TK/BG

TK/BG
TAs

BG
BG

TAs

Lfrat Meeder

TAs/BG/TK

Yehudit Harvalan

YH
TAs

TAs, BG/TK
BG



Monday, January 16

Flashfloods
Sediment processes and coral reefs
Guided Snorkel

Particle Flux and Sediment Traps (AT)

Processing samples in lab (Complete forams)

Sediment sources contributing to the GOA seafloor
Directions: Project Presentations, Final Report, Data Tables

Processing samples in lab, organizing data tables

Calculations
Foraminifera in the Red Sea

Foraminifera identification in laboratory

Part I: Anthropogenic Impacts in Marine Seds
Part II: Anthropogenic Impacts in Marine Seds

ARTICLE C- Arz et al 2003- NBL group

TK
BG
GE

Timor Katz
TAs/BG
Timor Katz

Goodman & Katz

TAs

TK
Ahuva Almogi

Ahuva Almogi

Barak Herut
Barak Herut

14s, BG/TK

Dinner, Processing samples in lab, organizing data tables FINAL labtime!  7As

Wednesday, January 18 *****Pggsible schedule switch for Lazar/Kanari-TBA

08:00-9:00 L6
09:00-10:00 L7
10:00-12:30 Field4
12:30-14:00 LUNCH
14:00-15:00 L8
15:00-17:00 Lab8
17:00-18:00 L9
18:00-19:00 Prep
19:00-20:00 DINNER
20:00-22:00 Lab9
Tuesday, January 17
8:00-9:00 L11
9:15-10:45 L10
10:45-11:00 BREAK
11:00-13:00 Labl0
13:00-14:00 Lunch
14:00-15:30 L12
15:30-17:00 L13
17:00-17:30 BREAK
17:30-18:30 JC3
18:30-22:00 Labl1
8:00-11:30 L14
11:30-13:30 L15
13:30-14:30 Lunch
14:30-17:30 Labl2
17:30

18:00-19:00 L16
19:00-20:00 DINNER
By midnight--

Thursday, January 19

9:00-9:30

09:30-12:00
13:00-18:00
18:00-20:00
20:00-20:30

Eval 1

Eval2

Friday, January 20

06:30-07:30
07:30-09:30

Notes:

Eval3

Tsunamis Sediments

Geophysics, Mapping, Spatial Considerations (PhD:MERC)

One group member goes shopping for group--
Final lab work: Submit archives, archives, gsize
LAB PROJECT CLEAN-UP

BG
Mor Kanari

MK

PREPARATION OF RAW DATA CHARTS & RESULTS TABLES

PREPARATION OF PRESENTATION
Table submission deadline

Dating Methods in Sediments

BBQ!!!

Final Tables Distributed

Course Evaluation
Prep of presentations/computer work Part [

K

Noa/Bracha
TAS+Mor*

Prep of presentations/computer work Part II (choose own lunchtime) TAS+Mor*

PRESENTATIONS, SUMMARY, DISCUSSION

Summary of Course & Preparation for Final Exam & Dormitory clean-up

Clean-up & check-out from dormitories
FINAL EXAM

*Groups sign onto schedule for time with Mor to plot results on map, 30 min per group
~ BRING LUNCH!
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Course timetable:

Sunday
8:00-9:00
9:00-10:30
10:45-12:15
12:15-15:00
15:00-16:45
17:00-19:00
19:00-
Monday
8:00-12:00

12:00-13:00
13:00-14:45
15:00-16:45
17:00-18:45
18:45-20:00
20:00 —

Tuesday
8:00-9:45
10:00-12:00
12:00-14:30
14:30-16:45

17:00-19:00
19:00 -
Wednesday
8:00-10:00
10:15-12:00
12:00-13:00
13:00-14:30
14:45-16:45
17:00-18:30
18:30-19:30
19:30-
Thursday
8:00-10:00
10:15-12:00
12:00-13:00
13:00-15:00
15:15-17:00
17:00-19:00
19:00-20:00
20:00-21:30
Friday
7:00-8:00
8:00-9:00
9:00-9:30
9:30-10:00

Opening and logistics

Talk — Historical perspectives on the study of the oceans and paleoceanography
Talk — Introduction: Multi-tracers and Multi-Proxy: approaches in paleoceanography
Lunch break, food, snorkeling gear

Talk — Geological archives and sedimentological tracers in deep ocean environments
Student's presentation — tools and methods for field sampling

Evening briefing, dinner

Cruise — multi-corer, grabber (one or two cycles, depending on number of students).
Checkout snorkeling gear through this time window

Lunch break

Talk — Oxygen isotope paleoclimatology and paleothermometry

Talk — Glacial/interglacial cycles

Talk — Sea levels — timing, magnitude and reconstruction

Dinner

Work in lab on short cores (historical and Late Holocene records) and long cores (Late
Quaternary records) available from a previous campaign. Continue lab work

Talk — Dating in the marine environment — 14C, U-Th, U-Pb, cyclostratigraphy

Talk — Radiogenic isotopes in paleoceanography

Lunch break and tour of underwater observatory

Talk - Biostratigraphy and bio-tracers: planktonic and benthonic foraminifera, diatoms,
coccolithophores

Talk — Tectonic structure of the oceans, Paleomagnetism

Dinner and continued lab work

Talk — Red Sea paleoceanography

Talk — Mediterranean paleoceanography

Lunch break

Talk — Deep-ocean paleoceanography and ocean chemistry

Talk — the North Atlantic and the Southern Ocean — global climatic teleconnections
Talk —Paleocene Eocene Thermal Maximum-lessons from the past for global warming
Dinner

Work in class/lab

Talk — Atmospheric CO2 and the oceans

Talk — Dust and the oceans

Lunch break

Talk —Continental (and marine) records of climate change
Talk — Global warming and future of the oceans

Course feedback with Bracha, Work in class/lab

Dinner

Presentations

Leave rooms, return keys and sheets, clean lab

Exam

Updates on lab work and submitting projects schedule
Summary talk and end of course

Additional activities:

1. Presentation — each student will present a short talk about a select paleoceanographic
proxy/tool/equipment

2. Cruise —the students will participate in a cruise and actively sample bottom sediments.
They will then process the samples and measure CaCO3, grain sizes, mineralogy and
foram distributions. The results will be evaluated by the students in the context of

regional and global climate change

3. Project — student projects will focus on various aspects relating to the work on the cores
they sampled and the regional and global history of the oceans (e.g., dust records,
temperatures, productivity, etc.)
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