
 
BACKGROUND
The ALOHA Cabled Observatory (ACO) consists of a suite of instruments located on the 

Time-series and WHOTS Ocean Reference Station. The ACO is cabled to shore via a re-

connectivity to the observatory. Thus, real-time data collection from a variety of sea 
-

the ACO website and related data assembly centers. At a depth of 4728 m, the ACO is 
the world’s deepest oceanographic observatory.

SYSTEM OVERVIEW: Sea Floor

- JBOX is connected to the main observatory (OBS) providing power/internet

- OBS has eight integrated power/network/timing ports for connecting instruments:
 - Small Experimental Module (SEM) measures currents, temperature, and salinity
 - Hydrophone Experiment Module (HEM) records real-time audio
 - Basic Sensor Package (BSP) connected via Science Instrument Interface Module:
  - Measures temperature, salinity, pressure, and oxygen
  - Deployed in 2014
 - Basic Sensor Package 2 (BSP2) was added in 2015:

 - Two video cameras and a lighting system are also connected to OBS ports

- A hydrophone and secondary node to be added later in 2018, and lighting restored

SYSTEM OVERVIEW: On Shore

- There, power, network, and computing devices handle data and engineering control

- These are connected to a data center at the University of Hawaii at Manoa via a secure 
internet connection

- The ACO rack in the data center houses servers and data storage devices for data pro-
cessing, archival, and distribution

Image mosaic overview of the ACO taken from the Jason ROV.

Bathymetry courtesy of Hawaii Mapping Research Group, U. Hawaii.
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DATA MANAGEMENT
ACO data are collected via MBARI’s SIAM software on two redundant shore-side machines at the cable 
station. SIAM publishes data to an SSDS sever in the UH Manoa data center, which stores it in a database. 
Similar methods are used for pressure and audio data, using in-house software rather than SIAM/SSDS. 

at each site protect network integrity and provide secure communications between sites. Select datasets 
are now being backed up to the Google cloud, eliminating the need for expensive archival media.
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(Top) Spectrogram of one day 
of ACO hydrophone output, 
showing vocalizations from 

whales, as well as ship sounds.
(Bottom) A single minute of 
the above spectrogram show-
ing higher frequency minke 
and sperm whale vocalizations.

DATA COLLECTION EXAMPLES
Deep temperature (blue), current speed (red line), and turbidity (black) measured at the ACO from 
2011-2017 show turbidity spikes coincident with current, indicative of strong bottom stirring events.

(Right) Hydrophone spec-
trogram with P, Po, So, and T 
waves from an Aleutian 
earthquake. Coloration 
covers a 60 dB relative scale 
shown 6 dB higher than am-
bient noise. Mantle P arrives 
before Po with a lower fre-
quency content than Po, 
which propagates for ~70% 
more cycles of vibration.  (Courtesy of R. Butler, U.  Hawaii).

Chlorophyll concentra-
tion (green) measured 

-
eter during a recent 
chlorophyll event in 
Fall of 2016 (sensor 
courtesy of D. Karl and 
the Moore Founda-
tion).

   DATA ACCESS & MORE INFORMATION
Further details about the ACO and data access links can be found at:

www.aco-ssds.soest.hawaii.edu
ACO Website Real-Time Data

DATA AVAILABILITY

Variables Instrument Time Range 
Time 

Resolution 
File 

Granularity 
Format 

Temperature OBS/CTD Jun 2011 – present 3 seconds 8 hourly ASCII 

 BSP-1/CTD Nov 2014 – present 3 minutes 8 hourly ASCII

 BSP-2/CTD Sep 2015 – present 4 minutes 8 hourly ASCII

Salinity OBS/CTD Jun 2011 – present 3 seconds 8 hourly ASCII

 BSP-1/CTD Nov 2014 – present 3 minutes 8 hourly ASCII

 BSP-2/CTD Sep 2015 – present 4 minutes 8 hourly ASCII

Oxygen BSP-1/CTD Nov 2014 – present 3 minutes 8 hourly ASCII

 BSP-2/CTD Sep 2015 – present 4 minutes 8 hourly ASCII

Turbidity BSP-2/FLNTU Sep 2015 – present 10 seconds 8 hourly ASCII

Chlorophyll BSP-2/FLNTU Sep 2015 – present 10 seconds 8 hourly ASCII

Currents OSB/ADP Jun 2011 - present 3 seconds 8 hourly NetCDF

Pressure HEM/DQ Jun 2011 – Sep 2015 2 Hz 8 hourly ASCII

 BSP-2/DQ Sep 2015 – present 40 Hz 1 hourly ASCII

Sound HEM Jun 2011 - present 24 kHz 5 minute ASCII

Video AXIS varies 24 fps varies Binary 

Future 

Sound icListen Jun 2018 32 kHz 5 minute .wav 

Video AXIS Jun 2018 24 fps 1 hourly MPEG4 

All data collected by the ACO are publicly available in near real-time on the ACO 
website. Geophysical data are processed following OceanSITES standards.

ESSENTIAL OCEAN VARIABLES MEASURED AT THE ACO

8.  Acoustics
The ACO has two hydrophones constructed “in 
house” that provide real-time sound.

4.  Turbidity
A WET Labs FLNTU on BSP2 measures turbidity.

Chlorophyll is also measured from the BSP2
FLNTU.

9.  Video
The ACO has two stand-alone Axis cameras ca-
pable of video capture. At present, video 
streams are down due to failures in the under-
water lights.

7.  Ocean Pressure
High-frequency pressure measurements are 
made with a DigiQuartz pressure sensor.

6.  Ocean Currents
The ACO uses a Sontek ADP to measure cur-

m above bottom.

2.  Ocean Salinity
Salinity, like temperature, is measured with two 
SeaBird SBE-37’s: one on the BSP and another 
on BSP2. Salinity is also measured from a Micro-
CAT mounted on the SEM.

1.  Ocean Temperature
Temperature is measured with two SeaBird 
SBE-37’s: one on the BSP and another on BSP2. 
Temperature is also measured from a MicroCAT 
mounted on the SEM.

3.  Oxygen
SBE-37’s on BSP and BSP2 measure oxygen levels.
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