History of ION (from Barbara's version of the ION web site)
Steering Committee Membership (from Barbara's version of the ION web site)
Charter of ION  (from Barbara's version of the ION web site)

The charter of ION as adopted in June 1993, amended in January 1995 and January 2001 is as follows:


The ocean is an essential key to understand the interactions between the physical, chemical and biological processes governing the earth's system. Furthermore, to understand the dynamics of the earth's interior, it is  necessary to instrument the 2/3 of the earth's surface covered by oceans. The international earth and ocean sciences community recognizes the need for long-term observatories in the oceans, at fixed locations, in order to  provide optimally sampled observations of global scale processes, in real-time when appropriate, and for the long-term monitoring of time dependent processes on the regional and local scales.


In view of the above, and to take advantage of on-going efforts in several countries, the International Ocean Network (ION) was formed to foster synergies among different disciplines, and to facilitate cooperation in the development of critical elements of the observing systems, harmonization of those elements of the system that would allow shared maintenance of the  observatories, development of common plans for the use of international resources (e.g. Ocean Drilling Program, Global Ocean Observing System,...), timely exchange of data, coordination of siting plans.


ION is an international association affiliated with IUGG (International Union of Geodesy and Geophysics). In the future, ION may become affiliated with other international associations having interest in observatories in the oceans.


1. ION welcomes the participation of all countries with an active program in the development, deployment, and operation of ocean observatories.

 
2. The activities of ION will be coordinated by the steering committee.


3. The members of the steering committee willbe appointed or elected from within the countries they represent and may have indefinite term of office. The international organizations, with which ION is affiliated may name their representatives to the steering committee.


4. The steering committee will be headed by a chairman elected for a 4 year term, and assisted by a secretary.


5. The steering committee will form all necessary working groups and special technical committees as required towards reaching the objectives of ION.


6. The steering committee will meet at least every year, and special meetings may be called by the chairman as appears necessary for the progress of ION.


7. ION welcomes cooperation with other international organizations involved with global observing systems.

Objectives of ION

(as established at the 1995 Marseilles ION Workshop and revised at the 2001 Mt Fuji OHP/ION Symposium.)
Long term observations on the ocean floor of a variety of phenomena are required to address a range of important problems in Earth systems science.
Observatories must be sites where scientists can deploy diverse instruments and share infrastructure, in which observations of several different phenomena are combined and are 
continued at the decadal time scale.

Data collected at the observatories must be made freely available to the global community of scientists.

ION must function as a clearing house for the exchange of information and for data exchange, and as an advocacy group to funding agencies.

In order to achieve these goals, technical developments are required that should urgently address the following points:

Real time data recovery from ocean bottom observatories is required for some applications and desirable for all, although probably not practical without data transmission  via cables and buoys. Current efforts towards scientific re-use of existing cables and the development of appropriate buoys are strongly required.

The desirability of modularity, common components, and standardized formats to lower costs and provide ease of maintenance is recognized. The state-of-the-art, however, is not yet at the point where clearly superior components can be identified for common use, and experimentation with a broad range of devices is encouraged. Communication between engineers concerning the results of these experiments is necessary for logical evolution of these systems. Harmonization of interfaces to facilitate the interchangeability of instruments and the sharing of maintenance tasks is necessary.

Additional recommendations formulated at Mt Fuji ION meeting

A comprehensive global view at the decadal time scale is needed to understand ocean and climate variability and solid earth processes. This  should be achieved through a balance between fixed, floating, and space based observatories.

A multidisciplinary approach to ocean observatories is essential to further understanding of interactions between physical, chemical, biological and geological forcings and responses in ocean systems. 

Extension to oceans of observing systems currently available on land are essential not only in solid earth geosciences but also in other disciplines such as biology and meteorology.

Ocean observatories are needed to document enormous spatial and temporal variability in the ocean and earth systems

Ocean observatories are needed to connect seafloor processes and fluxes to full water column processes and fluxes and document fundamental changes in the spatio-temporal patterns that are currently taking place.

The concept of observatory should be viewed as covering volumes rather than "spots" on the map, and should include large aperture sensors such as cables.

There should be a "push" for development of sensors that can operate stably over long times and take advantage of observatory infrastructure, especially in biology, chemistry and geodesy.

Initiation of permanent southern ocean observatories must be achieved over the next 10 years.

Quotes from Planning Documents

The section Core and Mantle Dynamics in the COMPLEX Report (pages 147-155  of  [JOI Inc., 1999]) describes and justifies the role of boreholes in the seafloor observatory program.  
" A grand challenge of the twenty-first century will be to map the structural geology of Earth’s deep interior and characterize how this dynamic region has functioned throughout geologic time. To what extent are hotspot island chains produced by plumes rising from the core-mantle boundary? Do subducting slabs end up ponding at the base of the mantle? Although the convecting mantle and core are inaccessible to the drill bit, ocean drilling will be essential for the installation of subseafloor seismic observatories needed to create a globally complete image of the lateral heterogeneity of the interior. …  With technology currently available to the drilling program, it is possible to drill the boreholes necessary to install seismic observatories. In order to obtain global coverage, some of these boreholes will need to be in the extreme high latitudes of the Southern Ocean, where operations are very difficult."  (Our bold font)  (pages  xiv-xv of  [JOI Inc., 1999])
"Although it is possible to place seismometers directly on the seafloor, borehole installations are greatly preferred because they provide significant improvement in signal-to-noise ratio in the frequency bandpass relevant to teleseismic body-wave studies (periods shorter than a few seconds). Borehole installations are necessary for the collection of critical data for body waves sampling the deep mantle (P waves) and the core (PKP, PKIKP). (page 154 of  [JOI Inc., 1999])
"Given the range of time and space scales involved, it is convenient to consider current and planned efforts on seafloor observatories in two classes:

1. “Global network” observatories are required to complete the geometrically uniform global coverage necessary to fully image the interior of Ear th, understand whole-Earth processes occurring at very long timescales, and provide a synoptic view of oceanographic variables on a global spatial scale. With 70% of Earth’s surface under the oceans, global networks will never be complete without seafloor observatories.

2. “Active process” observatories should be located where particular dynamic systems are currently most active near Earth’s surface. The best examples are at plate boundaries: mid-ocean ridges, transform faults, and subduction zones. Given that these plate-tectonic boundaries occur almost exclusively beneath the seas, a seafloor observatory capability is imperative on both scientific and societal grounds.  (page 155 of  [JOI Inc., 1999])
"To achieve that end, IODP will work with the International Ocean Network (ION) to install borehole seismometers to fill gaps in the Global Seismic Network, thereby improving the accuracy and resolution of global mantle tomography.'  (page 62 of [Integrated Ocean Drilling Program, 2001])

IODP plans to continue the productive collaboration with seafloor observatory science programs, especially in the long-term monitoring of subseafloor physical parameters and seismicity, in active experiments and in regional-scale characterizations of subseafloor conditions. Future collaboration efforts will likely include instrument development, site selection, data transmission via fiber optic cables and data archiving. A firm foundation of observatory science both, as part of IODP and in coordination with other international programs, is a priority.  (page 73 of [Integrated Ocean Drilling Program, 2001])
The scale of the monitoring effort needed depends on the scale of the process studied. For example, to image Earth’s interior more accurately, seismometers need to be emplaced worldwide in seafloor boreholes at selected locations.  (page 78 of [Integrated Ocean Drilling Program, 2001])

Two primary classes of such observatories were developed during ODP: (1) downhole broadband seismic stations, sometimes with strainmeters, as deployed in several sites around Japan, and (2) sealed-hole hydrogeological observatories called CORKs, as deployed in many sites since 1991. (page 82 of [Integrated Ocean Drilling Program, 2001])

IODP will continue to be sympathetic to placing holes for seismic observatories in the world’s oceans as part of the Global Seismic Network (GSN)/International Ocean Network (ION) programs. That record of collaboration within ODP over the past five years is clear. (page 107 of [Integrated Ocean Drilling Program, 2001])

Borehole observatories must be installed at mid-ocean ridges to monitor active tectonic, magmatic, hydrothermal, and biological processes, including those associated with chemosynthetic ecosystems. Long-term monitoring projects will contribute significantly to our understanding of normal fault mechanics and continental rift dynamics. Permanent observatories in the deep ocean will yield a more uniform global view of mantle dynamics and earthquake seismology. Most such objectives demand deployment of sensors hundreds of meters beneath the seafloor for optimal data quality (e.g., the Dynamics of Earth and Ocean Systems (DEOS) initiative, the Ocean Seismic Network (OSN), NEPTUNE, the Ocean Hemisphere network Project (OHP), and the International Ocean Network (ION)). These efforts will be thwarted without IODP. (page 7 of [United States Science Advisory Committee].
See the discussion on OSN in [JOI Inc., 1993].

Mantle Dynamics and Global Seismic Monitoring (pages 50-51 of [JOIDES, 1996])

Use of selected drillholes as “Earth windows.” COMPOST-II sees drilling of clean, stable holes as the critical step in establishing a global array of sites suitable for a vast assortment of possible scientific and technical uses, from downhole logging experiments to the construction of seafloor observatories for monitoring of active processes (e.g., fluid flow, seismicity) to testing of critical downhole technologies.  (page 11 of [JOI Inc., 1998]).

-  "The ability to drill boreholes for the installation of sub-seafloor instruments will also be an essential requirement" (for seafloor observatories).  (in the chapter on "Dynamics of oceanic lithosphere and imaging Earth's interior" on page 53 of [Committee on Seafloor Observatories: Challenges and Opportunities, 2000])
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Figure X:  These are Rhett's latest figures of the gaps in global coverage.  There are font problems which I am trying to fix.  Given the ten page limit for the proposal I am hoping that all three will fit on one page like this.  Can people read this well enough?
Table 1:  CORK and ION/OSN Sites  (from Keir)








Hole
Location

Latitude
Longitude
WD(m)
TD (m)
BP (m)
Casing (m)
Remarks

395A
MAR, W flank

22°45' N

46°05’ W
4485
664
553
62/112

Fill and junk below 600 mbsf; CORK 














1997

396B
MAR, E flank

22°59' N

43°31' W
4465
406
254
120/163
Wireline reentry: FARE, 1988, 














SISMOBS seismometer tests, 1992

504B
CRR, S flank

1°14’ N 
83°44’ W
3474
2111
1836
90/276

Deepest DSDP/ODP hole; junk below 














2000 mbsf; wireline CORK 2001

808I
Nankai Trough

32°22' N
134°57' E
4686
1058
0
157/934
ACORK 2001; top 37 m on seafloor but 














fully functioning; 3rd deepest ODP 













casing

843B
SW of Oahu

19°21’ N 
159°06’ W
4418
313
79
30/244

OSN Pilot Experiment, 1998; now 














open

857D
Middle Valley

48°27’ N 
128°43’ W
2432
936
456
48/573

CORK 1991; new CORK 1996; 














basement = sill/sed sequence

858G
Middle Valley

48°27’ N 
128°43’ W
2426
433
175
25/271

CORK 1991, new CORK 1996

889C
Vancouver margin
48°42’ N 
126°52’ W
1326
385
0
52/260

CORK and 5-1/2” liner, 1992

892B
Oregon margin

44°41’ N 
126°07’ W
684
178
0
21/105

CORK and 5-1/2” liner, 1992; logger 














removed, 1995; hydrate expt, 1998

896A
CRR. S flank

1°13’ N 
83°43’ W
3459
469
297
86/191

Wireline CORK 2001

948D
Barbados prism

15°32' N
58°44' W
4949
538
0
43/476/535
CORK, 1994; logger and string 














removed, 1995

949C
Barbados prism

15°32 'N
58°43' W
5016
468
0
46/398/466
CORK and bridge plug, 1994

1024C
JdeFR, E flank

47°55' N
128°45' W
2612
176
24
39/166

CORK 1996; sensors recovered 1999; 














new logger 2000

1025C
JdeFR, E flank

47°53' N
128°39' W
2606
148
47
40/102

CORK 1996; logger replaced 2000

1026B
JdeFR, E flank

47°46' N
127°46' W
2658
295
48
38/249

CORK 1996; biosphere expt 1997; 














sensors removed 1999

1027C
JdeFR, E flank

47°45' N
127°44' W
2656
632
56
38/578

CORK 1996; sensors recovered 1999; 














new logger 1999

1107A
90°E Ridge

17°01' S
88°11' E
1659
494
123
49/413

ION NERO site; seismometer planned 














2004/2005

1150D
Japan Trench

39°11' N
143°20' E
2692
1140
0
55/534/1035
W Pacific ION seismometer/strain 














observatory 1999: 2nd deepest ODP 














casing

1151B
Japan Trench

39°11' N
143°20' E
2194
1113
0
76/1068
W Pacific ION seismometer/strain 














observatory 1999; deepest ODP casing

1173B
Nankai Trough

32°15' N
135°01' E
4802
751
20
121/728
ACORK 2001; 5th deepest ODP casing; 














broken-off pipe above bridge plug

1179E
NW Pacific

41°05' N
159°58' E
5576
399
28
64/393

NW Pacific ION seismic observatory 














2000

1200C
Mariana forearc

13°47' N
146°00' E
2943
266
0
24/108/203
CORK 2001

1201E
Philippine Sea

19°18' N
135°06' E
5721
580
0
39/527

W Pacific ION seismic observatory 














2001

1224D
E Pacific

27°53' N
141°59' W
4978
65
37
26/58

H2O ION site, seismometer planned 














2004

1243A
E. Eq. Pacific

5°18' N

110°05' W
3884
224
107
48/212

E Pacific ION, seismometer to be 














planned 2003/2004/2005?

1253A
Costa Rica Trench
9°39' N

86°11' W
4376
600
(sill)
44/413

CORK-II 2002

1254B
Costa Rica Trench
9°40' N

86°11' W
4176
237
0
20/199

CORK-II 4-1/2" casing broke off and 














junked hole

1255A
Costa Rica Trench
9°29' N

86°11'W
4312
157
0
20/118

CORK-II 2002

Table 2: Other reentry sites (from Keir)









Hole
Location

Latitute

Longitude
WD(m)
TD(m)
BP (m)
Casing (m)
Remarks

110*
off New Jersey

37°59' N
71°47' W
3036
66
0
48/-

First test of reentry system; 10-3/4" 














casing

146*
Caribbean Sea

15°07' N
69°23' W
3957
762
24
50/-

Lacks second casing string

319A
EPR, E flank

13°01' N
101°31' W
4296
157
59
66/-

Lacks second casing string; bad hole 














conditions in basement

320B
Peru Basin

9°00' S

83°32' W
4497
183
53
65/-

Lacks second casing string; bad hole 














conditions in basement

333A
MAR, W flank

36°50' N
33°40' W
1680
529
312
70/-

Lost BHA at 488 mbsf; DIANAUT 














reentry, 1990

398D
Galicia Bank

40°58' N
10°43' W
3900
1740
0
80/-

Hole filled with sediments

415A
Off Morocco

31°02' N
11°40' W
2817
1079
0
68/311

Bad hole conditions, filled with 














cavings/mud

416A
Off Morocco

32°50' N
10°48' W
4203
1605
0
40/-

Lacks second casing string; bad hole 














conditions

417D
S Bermuda Rise

25°07' N
68°03' W
5489
709
366
25/-

Cone plugged with mud; lost BHA in 














deepest 100m

418A
S Bermuda Rise

25°02' N
68°03' W
5519
868
544
71/-

Cone plugged with mud

433C
Suiko Seamount
44°47' N
170°01' E
1874
551
388
40/-

Lacks second casing string

442B
Shikoku Basin

28°59' N
136°03' E
4654
456
165
57/-

Lacks second casing string; bad hole 














conditions

462A
Nauru Basin

7°15' N

165°02' E
5186
1208
645
75/-

Lacks second casing string; basement = 














sill/sed sequence

504A
Costa Rica Rift

1°14' N

83°44' W
3468
278
14
90/-

Lacks second casing string; abandoned 














when 14" bit cones lost

534A
E of Blake Escarpment
28°21' N
75°23' W
4976
1647
28
86/533

Wireline reentry: LFASE, 1989; 














DIANAUT, 1990

595B
SW Pacific

23°49' S
165°32' W
5630
124
56
34/74

Ngendei experiment, 1983; stinger left 














in hole

597C
EPR, W flank

18°48' S
129°46' W
4157
143
91
40/-

Lacks second casing string; good hole in 














fastest-spread crust

638C
Galicia margin

42°09' N
12°12' W
4661
547
0
40/-

Lacks second casing string

642E
Norwegian margin
67°13' N
2°56' E

1289
1229
917
51/372

Top of cone at seafloor; basement = 














sill/sed sequence

645E
Baffin Bay

70°27' N
64°39' W
2006
846
0
21/-

Lacks second casing string; sediment 














bridges in open hole

648B
MAR axis

22°55' N
44°57' W
3326
50
50
9/27

Hard-rock guide base (HRGB)

735B
Atlantis Fracture Zone
32°43' S
57°16' E
732
1508
1508
none

HRGB; lost BHA below 600 mbsf

765D
Argo Abyssal Plain
15°59' S
117°34' E
5724
1195
267
91/933

4th longest DSDP/ODP casing

794D
Japan Sea

40°11' N
138°14' E
2818
734
192
58/560

Broadband seismometer expt, 1989, still 














in hole

801C
W Pacific Jurassic
18°39' N
156°22' E
5685
936
477
51/481

Oldest sampled oceanic crust

807C
Ontong Java Plateau
3°36' N

156°37' E
2817
1528
148
58/350

Two bit cones lost in hole

808D
Nankai Trough

32°21' N
134°57' E
4672
780
0
21/?

741 m 11-3/4" casing lost on 














deployment, partly on seafloor

808E
Nankai Trough

32°21' N
134°57' E
4673
1200
0
21/521

bad hole conditions below casing; 














ONDO expt lost in hole

809F
Sumisu Rift

31°04' N
139°53' E
1803
79
79
none

Mini-HRGB; slim hole cored with DCS

864A
EPR axis

9°31' N

104°15' W
2582
15
15
none

HRGB

864B
EPR axis

9°31' N

104°15' W
2583
7
7
none

HRGB

864C
EPR axis

9°31' N

104°15' W
2583
7
7
none

HRGB

899B
Iberia Abyssal Plain
40°46' N
12°16' W
5302
563
192
50/217

Bit released at 539 mbsf

957E
TAG active mound
26°08' N
44°50' W
3635
126
126
28/-

13-3/8" casing; lost BHA below 14 mbsf

957L
TAG active mound
26°08' N
44°50' W
3700
67
67
20/-

16" casing; collapsed formation in open 














hole

999B
Colombia Basin

12°45' N
78°44' W
2839
1066
0
62/534


1150C
Japan Trench

39°11' N
143°20' E
2692
1050
0
58527/205
Unusable site - 205 m 10-3/4" casing 














lost at bottom of hole

1185B
Ontong Java Plateau
00°21' S
161°40' E
3914
435
125
28/-

Lacks second casing string

1188F
E Manus Basin

03°44' S
151°40' E
1653
387
0
0.4/57/190
Freefall deployed cone with HRRS 














cone; ADCB cored with 7-1/4" dia.

1256D
Guatemala Basin
06°44' N
91°56' W
3634
752
502
95/269/?
20"/16" casing so far

Leg210
Newfoundland margin








