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Data Analysis and Time Series 
 

Cochran, W.T., et al, “What is the Fast Fourier Transform,” IEEE Trans. Audio and 
Electroacoustics, AU-15(2), 45-55, 1967. 

Glossary of Terms, from Blackman, R.B. and J.W. Tukey, The Measurement of Power 
Spectra, Dover, 1958.   

Bingham, C., M.D. Godfrey and J.W. Tukey, “Modern Techniques of Power Spectrum 
Estimation,” IEEE Trans. Audio and Electroacoustics, AU-15(2), 56-66, 1967. 

Welch, P.D., “The use of Fast Fourier Transform for the Estimation of Power Spectra: A 
Method Based on Time Averaging of Short, Modified Periodograms,” IEEE Trans. 
Audio and Electroacoustics, AU-15(2), 70-73, 1967. 

Carter G.C., C.H. Knapp and A.H. Nutall, “Estimation of the Magnitude-Squared 
Coherence Function Via Overlapped Fast Fourier Transform Processing,” IEEE Trans. 
Audio and Electroacoustics, AU-21(4), 337-344, 1967. 

 

Digitizing Effects 
Irish, J.D. and M.D. Levine, Digitizing error from period and frequency counting 
techniques, Deep-Sea Res., 25,211-219, 1978.   

Payne, R.E. and W. Smith, Spectra of Frequency Counting Digitization Errors, Deep-Sea 
Res., 27,583-589, 1980. 

Gunnar I. Roden and James D. Irish, 1975.  "Electronic Digization and Sensor Response 
Effects on Salinity Computation from CTD Field Measurements," Jour. Phys. Ocean., 
5(1),195-199.  
A paper showing salinity spiking due to the recording system, as well as the sensor 
response effects.   

 

Temperature 
The International Practical Temperature Scale of 1968, Metrologia, 5(2), 52-61, 1969 

Hammon, D.L., C.A. Adams and P. Schmidt, “A Linear, Quartz-Crystal, Temperature-
Sensing Element, “ISA Trans, 4, 349-354, 1965. 

Benjaminson, A., The Quartz Crystal Resonator as a Linear Digital Thermometer, ERA 
show, Seattle, 1965. 



Thermometrics, Edison, N.J, Technical Applications and Data 

Gregg. M., T. Meagher, A. Pederson and E. Aagaard, “Low noise temperature 
microstructure measurements with thermistors,” Deep-Sea Res, 25, 843-856, 1978. 

O’Grady, A., “Building a More Perfect Union: Combining Thermistors and High-
Resolution Σ∆ A/D Converters,” Sensors, 17(1), 42-47, 2000. 

Scolio, J., “Temperature Sensor Ics Simplify Designs,” Sensors, 17(1), 48-53, 2000. 

Mathews, D., “Choosing and Using a Temperature Sensor,” Sensors, 17(1), 54-57, 2000. 

 

Salinity 
Instruction Manual Model 6015 Conductivity Sensor, Bissett Berman, 1970.  

"The Practical Salinity Scale 1978 and the International Equation of State of Seawater 
1980." UNESCO Tech. Papers in Marine Sci 36, Unesco, 1981.   

"Background Papers and Supporting Data on the Practical Salinity Scale 1978." 
UNESCO Tech. Papers in Marine Sci 37, Unesco, 1981.   

"Background Papers and Supporting Data on the International Equation of State of 
Seawater 1980." UNESCO Tech. Papers in Marine Sci 38, Unesco, 1981.   

Pederson, A.M. and M.C. Gregg. "Development of a Small In-Situ Conductivity 
Instrument." IEEE Jour. Ocean Eng., OE-4,3  173-179, 1979. 

 

Pressure 
Rolfe, R.C., Vibrating Wire Pressure Transducer Electronics, Jour. Ocean Tech., 2(2), 
45-48, 1968. 

Lefcort, M.D., Vibrating Wire Pressure Transducer Technology, Jour. Ocean Tech., 2(2), 
37-44, 1968.   

The Vibrotron Transducer as a depth monitor in Oceanographic Applications, Manual, 
United Controls Corp., 7pp, 1964. 

Irish, J.D. and F.E. Snodgrass, “Quartz crystals as multipurpose oceanographic sensors - 
I. Pressure,” Deep-Sea Res., 19, 165-169, 1972. 

Paros, J.M., Digital Pressure Transducers, Measurements and Data, 10(2), ,1976. 

Det Norske Meteorologiske Institutt, Eight year Stability Report, 8 pp, April 1991. 

Wearn, R.B., Jr., N.G.Larson, “The Paroscientific Pressure Transducer, Measurement of 
Its Sensitivities and Drift,” APL/UW Tech. Rept. APL-UW 8011, 92 pp, 1980. 

Wearn, R.B., Jr., N.G.Larson, “Measurements of the Sensitivities and Drift of Digiquartz 
pressure sensors,” Deep-Sea Res., 29, 1A, 111-134, 1982. 

Wearn, R.B., Jr., T.P. Schaad, Pressure Hysteresis Measurements on Paroscientific 
Digiquartz Barometers, unpublished report, February 9, 1989.   



Paros, J.M. R.B. Wearn, Jr., T.P. Schaad, Digiquartz Pressure Transmitters for Accurate 
Water Level Measurement, unpublished report 

Watts, D.R., Synopsis of Bottom Pressure Record Accuracy in Recent Deep-Ocean 
Deployments, WOCE planning document, Apr. 1986.   

 

CTD background. 
Brown, Neil.  "The History of Salinometers and CTD Sensor Systems," Oceanus, 34 no. 
1 (1966): 61-66.  
General description of the development of electronic measurements of conductivity by a 
father of the field.   

----. One page data sheet on the Neil Brown Mark III CTD system.   

----. "A Precision CTD Microprofiler," IEEE Oceans-74, 2, 270-278. 
The Neil Brown Mark II CTD, still the workhorse of the WOCE program.   

----. "New Generation CTD Sensor Systems." Oceans 87, 280286, 1987. 

----. "New Generation CTD System," IEEE Jour. of Oceanic Eng., 13 no. 3 (1988): 128-
134. 
The Neil Brown Mark V CTD now being marketed by General Oceanics of Florida and 
has yet to be accepted as the new standard, and may be outdated already.   

NOIC, Model 9040-5C CTD-SV Environmental Profiling System, National 
Oceanographic Instrumentation Center, NOAA, IFS-7309, May 1973. 

Brown, N.L, R.J. Robbins and A.J. Fougere, “A Microprocessor Based Conductivity, 
Temperature and Depth Profiler,” IEEE Procd. Third Symp. on Ocean Data Systems, 
119-123, 1983.  

Fofonoff, N.P., S.P. Hays and R.C. Millard, Jr., WHOI/Brown CTD Microprofiler: 
Methods of Calibration and Data Handling,” Woods Hole Tech. Rept, WHOI-74-89, 64 
pp, 1974.   

Pederson, Arthur M.  "A Modular High Resolution CTD System with Computer-
Controlled Sampling Rate,"  CTD Conference and Workshop 1984,  41-47. 
The chief competitor of the Neil Brown Mark III, and a modular approach to the solution 
of vertical profiling which can produce as good a results in the proper hands.   

Irish, James D., Marinna Martini and Gerald J. Needell, 1989.  "Thoughtful CTD 
Profiling System, " IEEE Oceans'89, 1636-1641. 
System which was developed as a student project as the first internally recording CTD, 
and still in use nearly 15 years and two evolutions later.  (Note with better planning we 
would be using this on our cruise.) 

 



Scarlet, Richard I.  "A Data Processing Method for STD Profilers." 197?. 
A preprint of MODE paper.  One of several papers at about the same time pointing out 
the salinity spiking problem due to sensor response time mismatches.   

Dantzler, H.L. Jr. “Dynamic Salinity Calibrations of Continuous 
Salinity/Temperature/Depth data,” Deep-Sea Res., 21, 675-682, 1974.   

Martini, Marinna and James D. Irish.  "Removing Ship's Motion Effects from CTD 
Data," IEEE Oceans'89 Proceedings (1989):1615-1620. 
Another paper showing that one must consider ship motion effects also to obtain the best 
data.   
 

Scientific Applications of Observations Discussed 

Irish, J.D. and F.E. Snodgrass, “Australian-Antarctic Tides,” Antarctic OceanologyII: 
The Australian-New Zealand Sector, Ed D.E. Hayes, AGU, 101-116, 1972. 

Levine, M.D. and J.D. Irish, “A Statistical Description of Temperature Finestructure in 
the Presence of Internal Waves,” Jour. Phys. Ocean, 11(5), 676-691, 1981. 

Levine, M.D., J.D. Irish, T.E. Ewart and S.A. Reynolds, “Simultaneous Spatial and 
Temporal Measurements of the Interval Wave Field During MATE,” Jour. Geophys, Res, 
91(C8), 9709-9719, 1986. 

Gonzales, F.I. and E.N. Bernard, Deep Ocean Tsunami and Seismic Wave Observations: 
Three Recent Gulf of Alaska Events, 7th U.S.-Japan Earthquake Prediction Seminar, Sept 
1988. 

Brown, W.S. and J.D. Irish, “The Annual Evolution of Geostrophic Flow in the Gulf of 
Maine: 1986-1987,” Jour. of Phys. Ocean.,22(5), 445-473, 1992. 

 

Current Meter Background 
Garner, D., “A Magnetic Heading Reference for the Electro Fluidic Autopilot,” Sport 
Aviation, 19-25, 20 Nov 1981. 

Terry, W.E. Jr., A.J. Williams, III, “Ocean Applications of Laser Doppler Velocimetery,” 
Polymode News, 28, 1-4, 1977. 

Agrawal, Y.C., W.E. Terry, Jr., and A.J. Williams, 3, “Backscatter Laser Velocity for 
Energetic Bottom Boundary Layers: The Optical Signal,” IEEE Jour. Oceanic Eng., OE-
7(4), 150-154, 1982.   

Kalvaitis, A.N., “Current Sensor Dynamic Testing,” Polymode News, 28, 1-4, 1977 

Williams, A.J., III, J.S. Tochko, R.L. Koehler, W.D. Grant, T.F. Gross, and C.V.R. Dunn, 
“Measurement of Turbulence in the Oceanic Boundary Layer with Acoustic Current 
Meter Array,” Jour. Atm. Oceanic Tech., 4(2), 312-327, 1987. 

Williams, A.J. III, C.H. Converse, and J.W. Nicholson, “Richardson Number Float,” 
Current Practices and New Technology in Ocean Engineering, OED, Vol12, 25-29, 1987. 

CTD Sensor Response  



Terry, W.E. Jr., W.D. Grant, A.J. Williams III, and :L.P. Sanford, “ A Laser Velocimeter 
for use in Coastal Boundary Layer Studies,” Oceans’80, 1980. 

Resch, F.J. and J.D. Irish, “Quartz crystals as multipurpose oceanographic sensors - II. 
Speed,” Deep-Sea Res., 19, 171-178, 1982.    

Pettigrew, N.R. and J.D. Irish, Acoustic Doppler Profiling from the Sea Floor, in Current 
Practices and New Technology in Ocean Engineering, ed. T. McGuinness and H.H. Shih, 
ASME, OED-11:15-21- 1985.   

 

 
Moored Bottom Pressure and Moored Temperature and Conductivity. 

Snodgrass, F.E., “Deep Sea Instrument Capsule,” Science, 162, 78-87, 1968. 

Caldwell, D.R., F.E. Snodgrass and M.H. Wimbush, “Sensors in the Deep Sea,” Physics 
Today, 22(7), 34-42, 1969. 

Snodgrass, F.E. and M. Wimbush, “Evaluation of Deep Sea Tide Gauge Sensors,” ?????, 
1, 350-356, 198?. 

Irish, J.D., M.P Woodbury and E.J. Lacoursiere, A Bottom-Mounted, Microprocessor-
Controlled Instrument System, OPAL Tech. Rept. OPAL-83-1, 24 pp, 1983. 

Irish, J.D., and W.E. Nodland, “Evaluation of Metal-Film Temperature and Velocity 
Sensors and the Stability of a Self-Propelled Research Vehicle for Making Measurements 
of Ocean Turbulence,” Oceans’80, 180-198, 1980. 

Barbee, W.B., J.G. Dworski, J.D. Irish, L.H. Larsen and M.Rattray, Jr., “Measurement of 
Internal Waves of Tidal Frequency Near a Continental Boundary, Jour. Geophys. Res., 
80(15), 1965-1978, 1975. 

 

Optical and Acoustic Sensors 
D & A Instruments, “Optical Methods for Measuring Turbidity and suspended Particles 
in Water, Technical Manual, March 1989. 

Clayton, Z.A., “Particle-Size Analysis of Silts,” Spectrex Corp., Redwood City, CA.   

Duntley, S.Q., Light in the Sea, Jour. Optical Society of Am., 53(2), 211-233, 1963. 

 

Microprocessors, Sampling, and Conditional Sampling 
Bradley, A.M., The Role of the Microcontroller in Ocean Research Instruments, 
Oceanus, 53-60, 

Irish, J.D., W.S. Brown and T.L. Howell, The Use of Microprocessor Technology for the 
Conditional Sampling of Intermittent Ocean Processes,” Jour Atm. and Oceanic Tech., 
1(1), 58-68, 1984. 


