Mapping Deep-5ea Features

Bacxcround INFoRmMATION

This activity focuses on how bathymetric maps are
created from multi-beam bathymetric doio. Stdents
will eanstruct a false eoler map of the Loini suoma-
rine wolcano, using real dota, Thay will then maoke
a model seamount from croft foem to help visudlize
tha translation of o two-dimensional madel {a map)
irta three-dimensional madel,

A chain of small islands and ofalls stretches for

more than 1,000 naufical miles northwest f the

“main Hawsion lslands, While scientists iove —
studied shallow perfions of the crea for many

yadrs, almost nothing is known abaut deeper cesan
hobitats below the rangs of SCUBA divers. Cnly o
few explorations heve been made with deep-div-

ing submersibles and remotely ooerated vehicles
[ROVS). Thesa hrief excursions led 1o the discovery !
af new species and speties praviously unreperted in
Howaiion walers. :

A major canstroint to exploration of despwater :
regions arourid the Marthwestern Howaiian lsands
is the ohsance of securate maps. In fact, recent
expeditions found that some islands are not whaere
they are supposed o be sccording to official nauti- -
cal charts. Sines fime in submersibles is limited and :
expensive, avary dive is corefully planned fo ensure
that the submersible goss fo places of scientific :
interest, Good bathymatic maps ore essential to

good planaing.

Scientists abaord the University of Howeii's re-
saarch vessel Kile Moana used mulii-beam swth
bathymeiry io creale detoiled pictres of the
underwater lopography araund the MNarthwestern
Hawaiicn lskands. Mulfi-beam swath bathymetry,
alss ealled high-resalution multi-beom mopping,
uses @ transducer —a comaination microphone/
loudspeckar —an the ship's hull to send ouf sound

pulses in o fan-shaped pottern balow the shig. [t
racords sound reflacted from the sea foor thraugh
receivers focused at different ongles on either side
of the ship. This system callects high-rasalution
water depth data, distinguishing differences of less
thean one meter, It clso meosures bock sootter—the
amaunt of saund anergy returned from e sec
floor =which identifies different materials such os
rack, sand, or mud on the sea floor

The moli-Beam sysier; seuplad with o glabal pail:

tianing system (GPS|, pinpoints sea-Hoor locations
within ane meter. Dala are collected in digiral form
for computer analysis which preduces maps, three
dimensional madals, ond even Fhe-by videas simulek
ing o frip through the oreo in o submersible,

Bothymetric maps are the mast comman sulgut,
Points with the same depth are connected by lines,
showing mounains and volleys os o series of con-
centric, irregular closed curves. Linas thet appear
close together indicate steep slopes while linas that
are forther apart indizate more genile slope,

Each graup will find ALL the recorded depths
and colar the enlire square the assigned celor for
that depth. Colors may vary with pen sefs but use
in sequence of the spectrum of light,

Crle Range:

5000-4400 m - purple
4500-4100m - blue viclet
4000-3400m - blue
A500-3100m - blue grean
A00D-2400m - graan
2500-2100m - vallow
2000-1400m - oronge
1500-1000m - red



Student Handout
Loihi Submarine Volcano Bathymetric Data

Grid Call  Depthim] | GridCell Depthm| | Grid Call Depthim] | Grid Call Degth {m)
[row, calurmn) [rew, column) [row, columa) frow, calurmn)

1.1 no catg 3,12 1900 4.5 1800 24 3400
1,2 no data 313 2000 5.9 1800 2.5 3200
1,3 ne et 3,14 2100 &0 1300 ¥4 A0
1,4 4400 3,15 2200 6,11 1200 9.7 3800
1.5 4400 4,1 nodata | 4,12 1700 2.8 3700
1.6 4400 4.2 nodate | 4,13 2000 2.9 3600
1,7 4000 43 4400 é,14 2200 5,10 3500
18 3800 4.4 JA00 8,15 2000 911 3600
19 3400 45 3500 Fi 4500 9,12 3500
1,10 3300 4.6 3200 7.2 4400 9,13 3400
1.1 2700 47 2800 7,3 4000 9,14 3300
1,12 2400 48 2800 7.4 380 915 3200
1,13 2500 4% 2300 7.5 3000 10,1 4500
1,14 2400 410 1800 74 2400 10,2 4200
1,15 ZE00 7 (R F (| 77 2400 103 4200
2,1 nodats | 4,12 1500 7.8 2300 104 A700
232 no dokg 4,13 1600 7o 2300 105-10,15 no dats
2.3 nodom | 4,14 1800 7.10 2500 1,1 A700
2.4 4200 415 1900 7,11 2500 11,2 4500
25 4100 51 nodata | 7,12 2700 11,3 4700
2.4 4100 5.2 no dato 713 2900 11,4-11,15 rodota
2.7 3900 53 4600 7,14 3000

28 3400 5,4 4000 7,15 2500

29 3200 8.5 3400 L1 4500

2,10 2800 56 2900 8,2 4000 Use Colored Pendils,
2,11 2400 57 2300 8,3 3600 Markers or Crayons
2,12 2200 58 1800 &4 3100 for Data Ranges:
213 2300 57 1600 85 3000 5000-4630 m - purple
2,14 2300 5,10 1000 8.6 3200 .
215 2400 511 1100 8.7 3900 4500-4100m - blue violet
3 nodata | 5,12 1200 8,8 3100 4000-3600m - blue

3.2 nodatg | 5,13 1400 8% 3000 3500-3100m - blue green
33 nodoic | 5,14 1600 B,10 3100

34 4000 5,15 1800 8,11 3100 20Ty - g
3.5 3800 | &1 nodoia | 8,12 3200 2500-2100m - yellow
3.4 3800 &2 nedala | 8,13 J200 2000-1600m - oronge
3.7 3700 6.3 4500 1 B4 J300 1500-10001 - rad

3.8 3300 6.4 4000 8,15 2800

39 2800 6.5 3400 %1 4400

3,10 2400 &4 2700 52 4000

an 2000 &7 2000 2.3 3400
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Background Information Questions:

1. Name a major constraint to exploration of deepwater regions around the Northwestern
Hawaiian Islands.

2. What is the Kilo Moana?

3. What is multi-beam swath bathymetry?

4. What is the accuracy of this sonar method?

5. How is the composition of the sea floor determined?

6. What may this data be used for?

Map Questions:
(COVID version - use this map instead of coloring your own)

7. How is a bathymetric map different from the ocean floor profile you created earlier in the
course?


http://www.sciencerush.net/files/MarineDownloads2nd/Deep/Lab-Mapping_Deep_Sea_Features_Map.jpg

8. What is a benefit of this map over the ocean profile?

9. What is a benefit of the ocean profile over the bathymetric map?

10. This type of map is called a false-color map. Why do you think that is so?

11. Identify areas of steep terrain on the map (row/column coordinates).

12. Identify areas of flat terrain on the map (row/column coordinates).

13. If you were a research diver looking for new species, where would you look and why?
Website Questions:

Visit the website: https://volcanoes.usgs.gov/volcanoes/loihi/ to answer the following questions.
14. What is Loihi? Describe its general characteristics.

15. What was the cause of Pele’s Pit?
16. How long will it take for Loihi to breach sea level?

17. Click on “Monitoring Map” on the left side of the page and describe the recent earthquake
activity surrounding Loihi.

18, What did you learn during this lab?


https://volcanoes.usgs.gov/volcanoes/loihi/

