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Preface

Objective: - To develop baseline information for evaluation
: of the feasibility of ERTS-1 monitoring of seasonal
changes in the Northern Gulf of California environ- -
ment.

Scope of Work: Regular ship cruises to acquire ground observatlons
' from 47 stations in the test site. Construction and

deployment of two remote data oceanographic buoys
transmitting ground observations by satellite relay.
ERTS imagery analyses with reference to ground data
collected. Coordination of international scientific
cooperation with Mexican scientists participating in
ship work.

Conclusions: Although in process of formation, definite conclusions
at this time would be premature; study is in too early
a stage.

Summary of Recommendations:

1. Provide additional funds to compensate for lack of
NASA arrangements to keep DCP's repaired.

2. Extend contract to November, 1973 to make up fof

late, no-fault start and allow attainment of objective
of year's coverage for quantification of seasonality.
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Type II Progress Réport for Period 21 June - 31 December, 1972

Progect UN 603, STUDY OF THE MARINE ENVIRONMENT OF THE'
' NORTHERN GULF OF CALIFORNIA

Introduction

This report summarizes the work performed during the period 21 June -
31 December, 1972 on contract NASR-102: "Study of the Marine Environment of
the Northern Gulf of California." The purpose of the report is to review
progress of the investigation and to analyze it in the llght of the ob-
jectives of the contracted research.

The primary, general objective of the program is to develop baseline .
information to be used in evaluating the feasibility of ERTS monitoring of
seasonal changes in the northern Gulf of California environment. In order
to achieve the broad objective, a number of discrete sub-objectives have
been identified which are suitable for systems management as operational
parts of the complex whole. These sub-objectives appear as subject headings
in the main body of the text which follows.

1. Achieve Opgratioﬁalitv for Acquiring Ground Observations.

" a, Charter suitable vessel; ensure competent crew; re-fit vessel as
necessary; arrange for efficient function in Mexican waters.

An informal agreement has been negotiated with the Universidad de Somora
for use of their research vessel "Adventyr." This is a 46 foot, steel-hulled,
diesel-powered vessel of 17.8 gross tons, especially constructed for beaching.
in the extreme tidal region of the northern Gulf of California. By agreement,
" the charter monies paid the Universidad de Sonora have been made available to
pay for ship modifications and upkeep.

Funds budgeted for charter were insufficient to cover both the required
ship work and the crew salaries (captain, seaman/cook, watchman, and periodic |
temporary labor). Additional funds were obtained through National Science
Foundation Grant P2B3497 ('"'Research Ship Support').

Extensive work on the ship was required at the beginning of the contract

period. 1In addition to deck remodelling, hull work, engine overhaul and re-
working of the electrical and plumbing systems,; a number of special support
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items were acquired. The latter include a galley refrigerator, a ten foot
- skiff with motor, ventilation and fire-fighting equipment, items of special
engine room equipment, and various navigational and meteorological tools
and instruments. : :

It is necessary that all of the employed crew be Mexican nationals;
recruiting the requisite crew for our needs from the small fishing town of
Puerto Penasco presented obvious problems, but the outcome has been satis-
factory. A skilled fishing boat captain has been employed on contract and
has proved to be 'very capable; we are particularly pleased at the rapidity
with which he has acclimated to our scientific program needs. A satisfactory .
seaman/cook has also been employed and the matter of crew appears to be well
stabilized. The bilinguality of most of our scientific staff has been a
major asset. . ' 1 ' :

With the deeply appreciated cooperation of the Port Captain of Puerto
Penasco, we have been able to make arrangements for easy and trouble-free
movement of the ship "Adventyr" on its scientific work. Special forms have
been printed to provide port leaving and re-entry papers for the ship; this
has greatly facilitated our activities in Mexican waters. Figures:l and.2
illustrate -a‘copy--of leaving papers for the November cruise.

THIS OBJECTIVEVHAS BEEN ACCOMPLISHED.

b. Assess oceanographic needs for the ship; acquire and install the
instruments needed. .

Program plans call for ground observations through both ship cruises-
and instrumented buoys (see section e, following). Compatibility between
the two ground data acquisition systems is essential. After comparing
available in-house instrumentation with the special sensors to be installed
in the oceanographic buoys, a Marsh-McBirney 711 current probe was purchased.
This instrument, which will measure current speed and direction, is presently
being adapted for use on the ship, where it will yield data compatible with
the buoy data. All other environmental parameters presently under study can
be measured with in-house instrumentation available to -the program. The
instrument used for measuring salinity, conductivity and temperature may
.require a more sensitive, digital readout attachment, if future findings
indicate the need for greater ground observation accuracy to fully exploit
the remote sensing data.

Navigational accuracy and station return capability are especiélly
important in this study. After surveying the available instrumentation and
rating all options, an Omega Navigational Receiver Model 1100 was purchased
and installed on the ship. Our accuracy for repetitive station location
now- compares favorably with ERTS-1 resolution and the spatial magnitudes
of the phenomena under observation. Unfortunately, a program of Omega
station shutdowns for increasing their broadcast power has occasionally
hampered our work and may continue to do so during February and March.
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¢. Proceed with systematic schedule of cruises, making ground ob-
"servations for analysis and comparison with ERTS~1 data.

‘During the initial period while the ship was in the Puerto Penasco
shipyard for modification and overhaul, a "scientific shake-down cruise" .
was conducted in August aboard a chartered shrimp trawler. 'The "Adventyr
was ready for the second data collecting cruise in September and has
served for regular cruises since then, with continuing shipyard work
between cruises. = The ship is now fully operational and, at the time of -
writing this report, is at sea on the sixth major cruise of the NASA pro- -
gram. Figures:3%and 4 show bothisurfaces ofia Project Summary Sheet:from.a '
recent cruise;sFigure:5 shows a..sample Station.Data Sheet. '

d. Accomplish engineering design, of remote data collection. buoys;
" construct and field test first buoy; modify design: as .use- tests
1nd1cate and construct second buoy. :

Figures 6 and 7 illustrate buoy construction and anchoring design,

The buoy is an 8' x 10' hollow rectangle of reinforced concrete around a
foamed plastic core. It has a draft of 30" with 6" of freeboard, and with a
displacement of about 8,000 pounds. The structure is planed on two sides:

to provide a lift-over—-drag advantage during strong currents. ‘A 2' x 6'
central well with lock-down flush steel cover will hold the power supply
and electronic packages in modular, waterproof containers of fiberglas.
The containers will enclose an atmosphere of nitrogen under positive
pressure. The water-immersed sensors will be located on.the ends of probes
extending downward through the center slot to appropriate depths, and will
be displayed across the d1r8Lt10n of current flow to eliminate 1nterference
between them. -

The immersion of the packaged electronic’ components in sea water under
the flush steel cover is intended to control operating temperatures and .
provide protection against accidental damage or vandalism. Since the buoys
will be unattended for periods of up to a month at a time, this feature is
an important.reliability factor. The telemetry antenna and air movement
sensors must be exposed on masts approximately 8' above the deck; these are,
however, less sensitive to damage and easier to replace than the electronics. .

Lhe first buoy was poured in late September and the forms strlpped a
week later. It was then towed from the shipyard to a location a few hundred
yards offshore from the Puerto Penasco Marine Science Laboratory and anchored
‘without electronic payload for a test of its structural integrity and stabll—

- ity characteristics under storm condltlons. )

About two weeks after anchoring, a storm occurred which had winds above -
30 knots over several days. The buoy appeared to maintain fair stability in
the high seas, but dragged anchor and eventually grounded on the beach about
“one quarter mile east of the laboratory. The dragging was due to use of ‘an

10
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PROJECT SUMMARY SHEET

FILED BY

##SEE REVERSE SIDE FOR SUMMARY OF

DATE 21 December, 1972

UABC WORK,

" PROJECT NO.. Cruise IV, Dec., 1972

PROJECT TITLE

Study of the Marine.Enviromment of the Northern
Gulf of California

(officially changed to #10L4)

INCLUSIVE DATES J-18 Dec.

»'72 | * ‘DESCRIPTION OF PURPOSE & AREA SAMPLED

*VESSEL R/V "ADVENTYR"

NO. OF STATIONS PLANNED 47

NO. OF STATIONS TAKEN 36

31° and 32° N, latitude; for purpose of oceano-

", LIST OF STATIONS OMITTED AL, A10, Bl, B, B5, B8, B9, BLO, Bll, B12, Bl3

graphic data collection at selected stations in
conjunction with NASA Project SR102,
(UA and combined cruises given "100" listings

Yes

- STATION LIST ATTACHED

Yes

”200“ llstlngs.....soe ”PROJ iCT NO.", above)

“. STATION MAP ATTACHED

‘TICHIEF SCIENTIST J.R.Hendrickson

CAPTAIN David Cabrera

-.'(" Tt

. OTHER SCIENTIFIC PERSONNEL

. «-Richard McCrory
L. Arnulfo Galindo
B. Prlmltlvo Flores Baez

GENERAL REMARKS

no, 201).

UA
UABC
UABC

This was the 5th sequential cruise of the NASA program,

counting the 25-27 cruise by UABC only (listed as project

The cruise had the full complement of planned instrumentation
except for the Marsh-McBirney current probe, which is still being adjustad.
Parameters measured by UABC, and equipment/methods. used, are listed overleaf.
The Interocean S/T/C probe 513 blew a fuse and was out of action during a

- part of the cruise; later, fuse was replaced and probe functioned again,
Much bad wgather (see log), but cruise otherwise ran as expected,

Test site #32L, northern Gulf of Calif., between

for project numbers, cruises by UABC only given

¢ 2an8tg3

EQUIPMENT OR INSTRUMENTS

 REMARKS

. PARAMETER
ﬁg  Salinity/Temp./Conductivity

Interocean 513 probe,514 readout

Functioned well, except for period with blown fuse

" Turbidity

Secchi disk

Read with and without yellow ski goggles; could see
slightly deeper without goggles

~ Turbidity

Submarine photometer

Functioned con51stantly

. Plankton

% meter diam. net #6 mesh, glaso
jar as bucket: SR e

For vertical hauls (where current allowed), used 15
lbs. lead on net ring and lead sheath on bottle.

i AN

Dwyer ‘wind meter (mounted}vv' AfT

(¥tsee Log for description of changed plankton proc.)
er cross—checks béwteen hand-held anemometer brought

Wihdjspeed

(assume accurate to + 3 m.p.h,
for any wind above 5 m.p.h.)

by UABC, the ship's mounted Dwyer wind meter, and a

{hand~-held Dwyer meter, used ship meter only

Salinity. .

| Nansen bottles, Van Doren samplers

(RN

1meter, 5 m, and 10 m, bottled samples for tibration

Phypoplankton

- Surface water sample-

Lugolls iddine preservative .
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Univ. Autonoma de Baja California Special Activities

PARAMETER
Salinity
Teﬁpefature
Oxygen

pH

Alkalinity
(Silicates
(Phosphates
(Nitrates
(Nitrates

INSTRUMENTS /METHODS

Bottled samples for énalysis by

by Hytech (Bisset-Berman apparatusA

" Bucket thermometer (surface)
Reversible thermometers
Winkler method

Orion pH meter, battery, model 407
Orion (digital) model 801

Spectrophotometer~Coleman Hitachi
model 139

Modifications of UABC Special Stations to fit Major Station Plan

Orig. UABC Atation No.
(and coordinates)

1 (31°42.0' N;

2 (31°45.0'
3 (31°49.0"
4 (31°48.0°'
5 (31°39.0'
6 (31°36.5'
7 (31°25.0'
8 (31°31.0'

9 (31°35.0'
10 (31°39.0°
11 (31°32.0'
12 (31°26.5"

13 (31°21.0°

14 (31°16.0'
15 (31°08.0'
16 (31°15.0'
17 (31°22.0°7
18 (31.28.5"

Mo WME We WecMe W WU ws Ve e, e

N ue ws e us

ZrmzzaREgEg Rz

-

Changed to Major
“Plan Statdion No.

Samples taken from 1 meter, 5 m. and 10 m. by either
Nansen bottles ot Van Doren samplers

Samples titrated.for special stations only (see below);
bad weather made titration difficult ' v ’
Samples measured for special stations ory (see below)
Samples measured for special stations only (see below)

Samples frozen in dry ice for laboratory analysis after
return to Ensenada; supply in freezer box good for only
about 5 days; had to be replenished mid-cruise

New Coordinates

114°37.5"' W)
to major plan

114°41.5" W) D5
114°49.0' W) o D4
114°48.5" W) » D3
114°43.0" W) K D2
114°45,5"' W) . Lo D1
114°49.5" W), L .C9
114°43.0" W) - c8
114°36.5"' W) o D7
114°29.5' W) _ D8
114°24.5% W) ' o C6
114°33.5' W) c7
114°42.5" W) : c2
114°51.0" W) .
114°51.0" W) , = B13
114°40.0' W) B12
114°28.0" W) ‘ - C3

©114°17.5" W) ) : - G5

*Special station added

31°42.0"

31°46.0"
31°49.0"%/
31°44.0"
31°41.0"
31°36.5"
31°27.5"
31°27.5"
31°36.5"
31°36.5"
31°27.5"
31°27.5"
31°18.5"
31°18.5"
31°09.5"
31°09.5"
31°18.5"
31°27.5"

=

we

we Wh Ve we USs Ve Me WE We WE Ve Wer Vs Ue

AR - A Al A A ]

s e we

114°37.5"

114°42.5"
114°48.5"
114°48.0"'
114°42 .57
114°42.5°
114°48.0°
114°42.5"
114°31.5"

114°21.5"

114°21.5"
114°31.5"'
114°42.5"
114°50.0'
114°51.5"
114°42.5"
114°31.5"
114°10.5"

f 2an31g

-t
<4

SsoEnsnsnE XEEEE



>roject No. [ station No. lat.: -|sonaxr depth wind temp. clouds sea""’ swell con. mno.:
Tessel : : O | strate — T . »
S /71Jven LL)ry- //}t’gz/ ;«/ A /L/ﬁ"\ PI1 1/0?1'3 //' comiunlus 0 f% _}'%' visibility
date | Time navig. -  |Barometer  |dir. wet . amt . dir. -’ dir. / O s s
119 eed72| 1630 | Omeda /0, 7 N Y ENANZ N W [2ans
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. . T L ding
wire angle D6 6| i ) rea v
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anchor suited for soft mud, but not for the compact sand at the test
location. The lack of sufficient scope in the anchor line was probably’
‘a contributing factor.

Attempts to re-float the stranded buoy were limited by tidal cycles
(tidal excursions may exceed 20 feet in this area of the northern Gulf),
and the first attempt failed because the buoy was so deeply embedded in
sand on the upper beach. A second attempt during the spring tide cycle
of December 21-22, coupled with prior excavation of the sand, was success-
ful and the buoy was again anchored on station. It was re-anchored with
a redesigned . anchoring system consisting of two commercial anchors of a
type rated for sand, plus a length of heavy chain and more generous scope
of anchor cable. It has withstood further heavy weather without further
obvious drift, and it is believed that this design is adequate to ensure
against further dragging. ' :

In grounding, the buoy passed over a section of rock reef in reaching
the beach and considerable concrete was chipped off the bottom surface,
exposing flotation foam and reinforcing steel on its underside. Buoyancy
‘does not appear to be significantly affected (actually, it is somewhat more
buoyant due to the loss of concrete). Some concern was felt over the ex-
posure of flotation foam and a portion of the reinforcing steel to which
the anchor cable is attached. This steel, however, is a continuous loop
of which only about one-eighth is exposed and it has been concluded that
there is no significant risk of structural failure in a sea way. The
inertness of the poly-urethane foam in sea water has been confirmed by
independent expert opinion. The general conclusion of the engineers is
that the buoy in its present state can meet design requirements.

As a result of the above conclusion, it has been decided to equip
the buoy with the first set of instruments and to complete the first
phase of equipment testing in its present location. The first full field
test should take place during early February. ’ . :

There are to be six water—-tight, fiberglas boxes carried in the central
well of the buoy, two for electronic gear and four for storage batteries.
‘This represents a design change from two to four batteries, in response to
estimates of power drain higher than those based on original information.
Five of the boxes are completed and the sixth will be completed in January.
Mounting hardware for the electronics packages is generally specified, but
detailed fabrication of many small brackets, clips, rails, etc., .remains
to be done and can only be completed when certain outstanding orders for
electronic components have arrived. Difficulties in locating advertised
items and in getting deliveries have delayed a number of serially-related
operations including construction features. The gasketing system for
sealing the box lids has been successfully tested on two of the boxes;
final pressure integrity. of the boxes must await the arrival of the water-
tight connectors through which interconnecting cables must pass. The
nitrogen pressurizing system is planned, but not yet fabricated.

- Delivery of the north-seeking device which will reference both current
and wind directions has disclosed the need for mounting this in gimbals to

16
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provide required accuracy. The gimbal design is complete but not yet fab-
ricated. ‘

The present schedule calls for all hardware for the first buoy to be
complete by the end of January, with final assembly complete by February
5, buoy installation on February 10 and data acquisition thereafter.
_After approximately one month of satisfactory operatlon by the flrst buoy,
the second buoy w1ll be constructed

Accompllsh electronlc systems engineering for remote data collectlon
buoys. S

The main body of what follows has been drafted by
the electronics experts who have done the actual work,

. but this section of the report deserves a special
preface by the Principal Investigator, who is not him-
self an electronics expert. At the time of presenting
the original proposal for the project, the P. I. de-
pended entirely upon the expertise of a private elec-
tronics laboratory, plus information provided by NASA,
for formulation of plans and budget relating to the
remote data collecting buoys. 'The P. I. now realizes
that he was naive in this section of the proposal and
made unrealistic estimations with regard to staffing,
timing, and budget for the buoys. After-the-fact
assessment -of .the problems, plus information on other,
comparable NASA projects indicates that a burden which
might be reasonable for an entire company, with funding
an .order of magnitude greater than provided, has been
placed on one part-time engineer assisted by two part-
time technicians who are also full-time university -
students. The fact that this portion of the work has
not only escaped degeneration into a hopeless mess,

- but has moved through grave trials and pressures to -
its present level of success topped by unexpected-
accomplishments in certain areas is due entirely to the =~
total -dedication and virtually superhuman efforts of Mr.
John Sundberg ably assisted by Mr. Robert Mangum and Mr.

Michael Toepper. The P. I., who must personally accept
full responsibility for much of the problem, feels.com-
pelled to record here his gratitude and his unashamed
pride in the way these men have done the apparently im-
possible. He also wishes to draw to the attention of
NASA the exceptional credit due these men for "saving" - .
‘the situation.

The electronics efforts of the data buoy design were broken down into-
six areas: 1) Parameter sensor review, acquisition, adaptation and evaluation;
2) Signal conditioning circuitry design, testlng and evaluation; 3) Slow speed
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multiplex circuit design, testing and evaluation; 4) Period timer and syn-
chronizer design, testing and evaluation; 5) Power supply design and eval-
uation; 6) Interconnection of the above including cabling between electronic
units, assessment of environmental impact of salt water on connectors, and
packaging of designed and assembled electronics. As a result of severe man-
power-shortage, these tasks had to be performed in a series manner rather
than the more expedient parallel one which would have been desirable, given
sufficient personnel. In addition, discovery of unexpected discrepancies
between DCP manual and apparatus, and of DCP and test set design deficiencies,
caused delays:which were magnified by the series approach.

e-1. Parameter sensor review, acquisition, adaptation and evaluation.

The following parameters were identified as desirable for measurement:
-Salinity, water temperature, conductivity, current velocity, current di—:
rection, turbidity, dissolved oxygen, air temperature, wind velocity, and
wind direction. - ‘ : o ‘

An exhaustive search of available oceanographié instrumentation was
conducted to determine the most appropriate measurement device for each of
the desired parameters. Selection of instrument type and manufacturer was
dependent upon the following project requirements -and guidelines: 1) Cap-
ability of unattended, reliable, repetitive measurements for a period of
up to 40 days. 2) Capability of measurements within the desired range-and
of the desired precision.. 3) Low susceptibility to fouling by suspended.
particulate matter and marine organisms. &) Demonstrable previous success -
of apparatus under severe field conditions comparable to those of this project.
5) Cost, to allow system acquisition within stipulated budget limits. 6) De-
livery time to meet project schedule. 7) Forecast of supplier's ability to
service, modify, and consult on use of their product. 8) Signal conditioning
requirements for interface with telemetry package. 9) Power requirements.

Displayed in Table 1 is a listing of the parameters and associated spec-
ifications for which the buoys are to be instrumented. Table::2 shows instru-—
ments chosens . Discussion:of the parameters and instruments follows below.

Temperature-Conductivity-Salinity: It was decided to measure conductiv-
ity and temperature on a single inductive instrument, using computer software
to convert temperature and conductivity to salinity, as well as tabulating
the temperature data separately. The most accurate method of measuring con-~
ductivity is to induce a field, using AC, into the sample volume -of water.
The current flowing in another loop will be proportional to the conductivity '
and with proper electronic techniques can be converted to a DC voltage which
is applied to the DCP. Interocean Systems was found to have a rugged probe
which has no moving or exposed parts and their Model 513 was selected to 4
measure temperature and conductivity of the water.

Yellow Springs Instrument thermolinear thermistors will be used to
measure air temperatures and water temperatures (redundant instrumentation
for cross-checking the Interocean probe). These devices use several therm- .
istors in a composite to obtain a linear voltage output with temperature. -
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Table 1

‘Oceanographic Parameter - N ‘Range Accuracy Comments
1. Water temperature, 1m.‘debtﬁﬂ?i:tsz‘: 11° - 35° C. + 0.2° C. ) ; _*fbeﬁendihg upd%iﬁhere buoy is
. . B L : - ~ anchored, may want 3m. and 5m.’
* depths also. . : '
Salinity, lm. depth . '.4f< N u‘,i T 33 - 39°/4, "+ 0.1°/,, . J‘”:;.;i}::;:fi};.
Conductivity, lm. depth - o . 0 - 65 millimhos + 0.05 millimhos—"Not primary measurement; for
o ~ correlation with temp. to calculate
‘-«salinity..j’
Current velocity, Im. depth - 0 - 10 knots + 0.2 knots B Accuracy figure may be negotiable.
3 . Current direction, lm. depth ~ 360° revolution + 5° — eerera i e
E Turbidity, Im. depth': » : ’ 0 - 25 ft.’ ? ‘Accuracy constraint wholly
; o ' ' : visibility *  dependent upon sensor specs.
>7. Dissolved oxygen, lm. depth 0 -8 ml./liter + 0.2 ml./liter Accuracy . constraint indicated is
: . . ‘ ’ desired, but must remain dependent
upon sensor specs.
‘i  8. Air temperature, 1 - 2 m, = - .- =2° to +45° C. + 0.2° C. " Exact height above sea surface
above sea surface e " dependent upon engineering factors.
_ Wind Direction, 1 - 2 m. | o - S |
above sea surface - - .. = o 360 revolution ° i.5° s '.7 . Exact height above sea surface
‘ ' : I ' : : - .~ _dependent upon engineering factors.’
.0 - 70 knots + 2.5 knots ,4-‘ Exact héight above sea surface

- dependent upon engineering factors.




Parameter

Current (velocity and direction)
Turbidity
. Dissolved Oxygen

Wind Direction and Velocity

to true compass readings)

Temperature (both water and air)#® =

Salinity (via temp. + cdhdﬁétivif&flf

Compass Direction (for correcting both
current and wind directional readings

-~

Table 2

Manufacturer

I

Yellow Springs.Iﬁstrumeht;zf>

Interocean Systems

Marsh—MéBirney‘
Monitor'Technology
Weston and Stack-
Bendix -

Humphrey

Model

" Model 701; Model 705 .

Model 513 .

Model 711

‘Model 2-350

Model 3000-1-A with A40
probe. and A25 agitator

~ Model 120

Notth—seeking device

NS 04-0301-1

.. plus direct temperature.readout, there will be a.redundant temperature probe used in the water.




_ Measurements of current velocity and direction must be made with a
static device because of the high levels of suspended sediment in the water
where the buoys are to be placed. The moving parts of impeller devices

would become fouled in a short time. The Marsh-McBirney sensor selected

uses an electromagnetic -induction principle and produces two orthogonal
components of water flow perpendicular to the longitudinal axis of the probe.
Computer -software will convert this data, plus information from a north-
seeking device, into true direction and speed. :

_ The nofth;seeking device uses a magnetic compass.attached to a potenti-
ometer. The output is proportional to the resistance, which in turn is a
function of direction referenced to magnetic north.

Turbidity measurements present a special challenge in the environment
to be studied, where Secchi disk visibility may vary from 1/2 inch to 35
feet., A unit is needed which is capable of operating when fouling is présent
and which is capable of measuring very high particle levels. The Monitek unit
selected uses two light sources and a forward-scatter technique. It compen-"
sates for ambient light and for lens obscuration up to 50%. : -

Dissolved oxygen measurements are particularly difficult to make with |
unattended apparatus, and the extreme marine environment concerned here com-
pounds the problems. The Weston and Stack model selected has been proven ‘
in severe environments. Built into the probe is an agitator which can be
adjusted to wipe the membrane if fouling becomes a problem.

Wind velocity will be measured by an impeller instrument with a good
history of use on oceanic buoys. A DC generator will be employed along with
a synchro output for direction. This direction will be referenced, as for
current direction, to the north-seeking dev1ce and computer software w1ll
provide true dlrectlon.

e~-2, . Signal conditioning circuitry design, testing and evaluation.

Burr ‘Brown 3500 A: operational amplifiers form the nuclei of the analog"
channel signal conditioning.. They are improved versions of the 741 type
operational amplifier and it was felt that, since slew rate, low input bias
current and most other critical parameters of the operational amplifiers '
were not very stringent, these amplifiers should suffice. They have ex-
cellent minimal drift characteristics, which was the basic reason for se-
‘lecting the 3500 type. Various restive networks are needed in conjunction
with the &perational amplifier circuits for matching the circuits of the
potentiometric North Seeker and thermistor composites, and for dividing
down those outputs which are higher than 5 volts so that the operational
amplifier can be used to give 0-5V output for the range of each sensor.
Test circuits were designed and put into a prototype unit for testing of
drift due to temperature and time. They provided excellent performance.

Since the wind direction sensor is a synchro-transmitter, a synchro-
to-DC converter had to be found and this made necessary a s1ne wave inverter
in the power section. This type of problem came up repeatedly,_as most of -
the equipment available is designed to run off of 60 hz mains. AC operation
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could probably have been eliminated altogether, but the lead time for redesign.
of these circuits made this impossible. ' '

e-3. Slow speed ﬁultiplex circuit design, testing and evaluation.

As the number of parameters to be measured exceeds. eight,. it was necessary
to develop a system.to increase the capabilities of the DCP. Since the lo-
cation of the buoys is well situated for rather long acquisition times to
Goldstone, it was decided to decrease the DCP timing period to 90 seconds
rather than the standard 180. Then, by switching between two sets of eight

"sensors each, .the capability could be increased to 16.

It was decided to use the data gate signal to trigger a Flip Flop which
in turn would activate relays and select the proper channels. Our first '
problem occurred when it was found that no data gate was present on the
analog plug of any of the three.DCP's we have. The manual with its wiring
diagram showed this signal to be available at the analog plug. It was.
available at the test plug, however. Now, since no power is applied to the
hex inverter which supplies the data gate except during the approximately 80
ms. of the power up-time, noise was present on the line and the output of
the data gate had to be: clamped to 5V (keeping in mind the current sink
- capabilities of the data gate inverter) to make it function as a proper logic
circuit. In our opinion, it would have been desirable to have designed the
DCP to keep this circuit energized, even if low power logic had to be used.

After completing the first prototype of the Multiplex, it was still being
toggled at some point in the middle of the power-on cycle., This meant the -
circuit toggled when the data gate first appeared and then again half way
through the power-on cycle. A storage scope was used to determine exactly’
where the problem was occurring and it was found that a positive going spike
appeared when the transmitter was pulsed. A regulated supply of enough
current capability to provide for the peak power was being used, demonstrating
that the regulation within the DCP must not be adequate. A circuit was de- _
signed using a NE555 IC timer which is energized at the appearance of the data
gate, The output of this circuit provides a positive level to the Flip Flop
(edge triggered) to prevent any further transients from affecting it. Since
it is unaffected by any pulses during its timing cycle, which was set for .
ten seconds, the Multiplex 1s held in one position until after the data gate
is unpowered :

This effort required some time, as a storage scope was difficult to
obtain and, until we used one, we d1d not know it was the DCP causing our.
problem. :

The Multiplex uses solid state relays which eliminate contact bounce,
coil kickback and give excellent time response. The technique of locking out
the input for a pre-determined time to suppress noise was not seen in a search
of the literature, but that is not saying that it has not been used prev1ously
by other users.

The Multiplex circuit was bench tested over a 72 hour period using a DCP- 2
and gave excellent.results. It was also tested in a roof top installation




at the University and data was received for a ten-day period from the re-
ceiving 51tes. :

Since the overall DCS system has not been studied in depth, system
interference may result in -some locations, but it seems that an even shorter
‘time period than 90 seconds could be used to obtain still more data. On an
individual basis, this could be advantageous to some users.

e-b. Period timer and synchronizer design, teSting and evaluation.

The de51gn phllosophy for the circuitry of this device changed several :
times due to the designers' lack of knowledge of orbital mechanics.

The need for the timer arose because of limitations on the amount of
electrical power available on the buoy. Some method was needed to turn
sensor and electronic devices off when the satellite was not in view of.
Goldstone, and possibly Goddard. '

The first scheme was to turn on power when the satellite crossed the
latitude of Goldstone. (Actually ten minutes before, then keep power on
for 20 minutes.) This was to be done every orbit using a timer having the
period of the satellite as its base. It was originally thought this would
give transmissions on all usable orbits day and night. The time on would
then be about 280 minutes per day. This circuit was built and tested and did
indeed perform its electronic function as intended. However, further thought
on the subject made the designers realize that only the AM orbits would be
usable, as the useful PM orbits are ascending ones and a timer synchronized
~to the satellite descending over the buoy would not give the desired results.

Some thought was given to having an AM and PM timer and turn on every
ascending and descending orbit, but the power-on time would -be too great.
The next design was for a complex timer to turn on for the first usable AM
orbit, be on for 20 minutes, turn off until the next one, and repeat this
cycle for three orbits AM. Then power would be off until the PM orbits and-
the cycle would repeat. For day N + 1, the turn-~on time would change by
approximately six. seconds and after 18 days, everything would reset. It was
decided that this circuitry was more complex than the whole buoy, and 1t was
therefore dlscarded.v

The final solution, which fortunately is rather straight-forward, is to
use a period timer and gate its output with a comparitor whose output comes.
from a GMT-based 24 hour clock circuit. Two outputs are available from the
clock circuit: 0900-1200 and 2100-2400 local time. This insures only the
- orbits that can be used will have power turned on. No day to day changes
have to be programmed. '

The timer circuits use a Motorola temperature compensated crystal os-—
cillator which has a stability of better than one part in 10° per year over
a temperature range of 0°-50° C. The power consumption is only 250 mw. The
divider circuits are comprised of low power. 7400 logic and the output of the
solid state twenty minute timer activates a solid state relay capable of
switching the entire load.
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The second buoy will use CMOS circuitry to reduce power to a sfill
lower level.

The AM portion of the timer has been built in prototype form and trans-
missions have been received by Goddard and Goldstone so the design phLlosophy
has been 1mplemented successfully

e=5. Power-supply design and evaluatiomn.

As mentioned previously, 115V. 60 hz power was needed for operation of
some of the sensors, as DC option power supplies would have taken too long
to obtain. An added requirement was the need for sine wave excitation for
the synchro in the wind direction sensor. A sine wave solid state inverter
was decided upon for all AC needs. ' . ' ' C

The DC-DC converters needed for the remainder of the electronics are
solid state modular types obtainable as off-the-shelf items.

e-6. Interconnection

A very difficult problem to solve was the connector selection for the .
interconnection of the battery boxes and electronics boxes. Since it was not
necessary to disconnect or connect the cables underwater, and since the
~connector would not be used at any appreciable depth, specialized underwater
"connectors were felt to be too expensive. 1In addition, they are inconvenient-
ly bulky. Since most connectors use aluminum for the metal parts, great care
had to be taken to obtain ones having a finish capable of withstanding salt
-water immersion. Bendix QWLD series connectors were specified; it is felt
they are adequate for the environment, yet do not have features not needed.

No facility exists in the Biological Sciences Department for printed
circuit board design or fabrication, but it is felt this type of circuit
construction is necessary for a professional product. The art work and actual
fabrication of the boards will be done locally in cooperatlon with the design .
engineers as a purchased serv1ce. o

Some delays were eneountered due to problem areas with the GFE items.
The test procedure as written in the manual is inaccurate and it seems we - .
are the first and possibly the only user to bring this to the attention of T jf‘? i
'General Electric (the fabrlcators) - L

The voltage in the field test set is too high and as of this date no
modification kit or instructions have been forthcoming from GE. This is a
small design change, but the test set cannot presently be depended upon to
give accurate checkouts, as the logic buss voltage exceeds the specs for
the logic being used. Time has not been available as yet to design and add :
a voltage regulator to the test set.

An antenna test was performed at sea after the electronics portion of

this report was drafted, and it is felt this should be covered briefly. Some
concern was felt cover the possibility that wave motion at sea would cause the
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antenna angle of radiation to change, resulting in loss of transmissions;
since a Multiplex is used, this could cause loss of half the data. The
DCP was kept on the service boat, the "Adventyr," and a coax transmission
line was attached to the antenna mounted on the buoy. All transmissions
were received in sequence on January 13, 1973 at approximately 1719-1734
GMT with a buoy/antenna motion up to 30°. It is acknowledged that this

- is not a good statistical sample, but if buoy motion proves to be a prob-~-
lem, a gimbal system will be used on the 'antenna. '

The presént schedule calls for final packaging of all electronics in
the watertight boxes by February 5, followed by final "dry" testing before

_installation in-the buoy on February 10 and data acquisition thereafter.

We wish to emphasize that a development program of this complexity
should have been of longer duration and employed more technical personnel.-
The job functions of circuit designers, systems designers, test engineers,
.specification engineers, sensor designers, packaging engineers, coordinators .
and purchasing agents have been concentrated in three people, as far as the
electronics go. It is hoped that no crucial areas have been overlooked.




2. Coordlnate Field Research Act1v1t1es with Mexican Cooperatlng
Institutions.

a. Obtain clearance from Government of Mexico for plane overflights.

Clearance for plane overflights, applied for through official
channels,. was refused. Therefore, portions of the program dependent upon
overflight data (analyses involving thermal I. R. data; analyses of fishing
intensity) have been dropped, as indicated in the Data Analysis Plan filed
on Jan. 12, 1973.

b. Obtain clearance from Government of Mexico agencies and from
local port authorities for surface activities. .of U.'S. personnel
shlp and buoys.

Necessary individual permits to conduct investigations in Mexico have
been obtained for the principal U. S. persons involved. These permits are
issued for éne year at a time. The permit renewals for 1973 (requested in
Nov., 1972) have not yet been received in the mail from Mexico, but this
is normal; we have been assured that there is no cause for concern and that
we should continue to use our old permits until the new ones arrive. This
has been the routine practice in previous years.

Clearance for'ship.movements_has a special context for this program.
Firstly, because our research vessel "Adventyr" is Mexican-registered in
the name of the University of Sonora, we encounter few of the complexities
met by foreign-registered ships. Secondly, because the. ship is under the-
control of our U. S.-based program, we give special attention to communicating
with local port authorities to avoid confusion and inconvenience. - As described
in the final paragraph of section l-a of this report, specially-printed sailing
forms have been prepared in consultation with the port authorities, paralleling
standard Mexican proceedures for local fishing boats. This system of port-
departure. and port—return sailing papers is worklng perfectly

Placement of our instrument buoys in Mexican territorial waters requires
further special arrangements. The buoys will be registered on our behalf
by-the Department of Oceanography of the Mexican Navy. An official description
of the buoys and their planned deployment has been transmitted to the Director
of the Department, who is also 6ne of our cooperators and standard. data ,
recipients; he informs us that the description has gone to press and will ~
be published in the January, 1973 issue of "Aviso a Los Marinos" ("Notice
to the Marine Police'"). This issue will be distributed in February (normal
'scheduling). ‘The local port authorities in our area of investigation have
been individually informed in advance, and are cooperating with us in every
way. Cooperation has included ad hoc permission for test anchorages, per-—
mission to occupy the intertidal zone of Puerto Penasco harbor during con-
struction of the first buoy, and permission to beach the buoy at preferred
locations in the busy harbor for inspection and installation of fittings;
it will 1nclude volunteered special dlver81ons of marine patrols to establlsh




the official status of the buoys and to discoufage possible vandalism.

c. Formulate a master plan of oeeanographic research together
w LT with participating Mexican research institutions, including
 "agreed plans for work-sharing, data exchange mutual assistance,
’,and general exchange of ideas.

The National Council of Science and Technology of Mexico has given
much organizational assistance and is presently identified as the official-
deposit point for data generated in this program, serving the country in
general. The Council contributes no working scientists to the program,
but has funded a full- support scholarship for one graduate student presently
working toward a Master's degree on the Tucson campus, worklng on interpre-
tation of the ERTS- l imagery of our area.

The Department of Oceanography of the Mexican Navy'has released onezof
its officers to study in our program under the above scholarship; as
mentioned above, this Department is = another standard data recipient in our
program, and they look forward to dispatching one of their ships to work
with us in our area to perform special tasks for which we are not equlpped
(current studies by radar drogues, deep sediment samples, etc. )

The National Institute of Fisheries has been unable to spare working
scientists from their limited staff, but remains an interested supporter
with serious interest in seeking practical applications of our data when .
this is compiled. The Institute also serves as our principal agent in
the rather complex business of soliciting individual investigation permits
within the central Govermment.

The National Agency for External Space lends valuable support and

- approval to our program, is a standard data recipient, and hopefully may
yet send a second graduate student to this campus to part1c1pate in 1magery
analysis. ‘

The National University of Mexico has undertaken working shipboard-
participation in our program (which makes them automatically a data rec1pent)
- In coordination with the rest of the working scientists in our group, they
will undertake 1.) special studies of primary productivity; 2.) distribution.
- of heavy metals in northern Gulf organisms; and 3.) seasonal dlstrlbutlon
of commercial shrimp larvae in our area.

The University of Sonora has limited staff in fields related to this
project and to date has not identified individual scientists’ to undertake
particular working tasks in the field. They are, however, our most impor-
tant single participant by virtue of allowing use of their ship for the
project and undertaking all manner of other activities to facilitate the
work. They are a standard data recipient and are presently considering

"the possibility of special studies of the near-shore land areas in the
ERTS-1 imagery (land development, hydrological, and.  geographical studies).
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The University of Baja California, through its well-developed
"Institute of Oceanography, is our most active, direct partner in field
‘research. Their staff of qualified oceanographers and biclogists, supple-
mented by a rota of chosen, higher .division.students, play a strong part.
in shipboard -work and contribute important skills and equipment to the
project. UABC has modified an earlier program of studies in the northern
part.of the area to convert to our standard oceanographic station plan and
one station has been added to our original grid to complete the accomoda-
tion. At this: critical group of 18 stations near the mouth of the Colorado
River, UABC measures dissolved oxygen (our plan calls for this from the
buoys only), pH, alkalinity, and dissolved nutrients. Over the remainder:
of the grid, their personnel aboard ship assist in all our standard measure-
ments and add deeper water samples (Nansen bottles and Van Doren samplers)
to our measurements of the more superficial waters. They have reorganized
their raw data forms to permit easier accomodation to our computer soft-"
ware so that a significant expansion of our data coverage will be possible.

UABC receives a special set of water samples from each cruise for
laboratory determination of salinity as a valuable cross-check on our own
measurements . All plankton samples are taken in duplicate and UABC takes
one set for analysis of macro-phytoplankton, while we have responsibility
for macro-zooplankton and micro~phytoplankton analyses. Analysis of sed-
iment samples by UABC has begun and will, subject to available ship time
on station, become more important in the future. After assessing relative
expertise in our group and the UABC group, they have agreed to undertake
at our request systematic bathymetric mapping tasks which are projected
for the spring of 1973. UABC is also attempting to organize a data collect—
ing system on fisheries activity in the northern Gulf which would be
extremely difficult for us to manage; hopefully, this may offer at least
_a partial substitute for our original plan of using remote imagery to
study fishing.iﬁtensity and fishing success in relation to environmental
parameters.

Appendix A is a record of our first international coordination
meeting. It demonstrates well the extent to which we are working together:
for mutual advantage and.the progress of NASA program UN-603.

As a result of increasingly satisfactory experience in working
together, the UABC and U. of Arizona scientists are now seriously considering
an intensified plan of cruises in which UABC may undertake principal responsi-
bility for cruises alternating with the present quasi-monthly schedule, there-
by ensuring ship work at sea on every critical satellite imagery pass (every
18 days) instead of the present pattern of every other pass (every 36 days).
While highly desirable, the U. of A. could not undertake such a doubling
of effort by itself.

In summary, with the notable exception of overflight permission, we
have received enthusiastic cooperation from all Mexican authorities and:
institutions; we feel that in thls respect the program is- solldly establlshed
on an ideal working basis.




3. Develop Systems and Facilities for Receipt, Processing, StoraggL :
Retrieval and Dissemination.of Ground Observations and Specimen Samples.
Analyze and Disseminate Data on a Regular, On-Going Schedule.

The receipt, processing and analysis of ground observations and specimen
materials, and the subsequent use of the data in interpretation of ERTS-1
imagery must, because of the general objective of the investigation,. receive
continuing emphasis as the logical means of achieving quantification of sea-
sonality in the northern Gulf of California. Collection of ground observa-.
tions and specimens by University of Arizona scientists and scientists from -
two institutions in Mexico has broadened the scope of the data handling
phase, both in quantity and quality. The elements of this international
cooperative effort are dealt with elsewhere and discussion here is limited
to the work on management of data and materials after collection.

Although not specifically anticipated in the original conception of this
phase of the investigation, the need for a central data dissemination and
control library was soon recognized, since data from up to four distinct
sources is possible. These include the University of Arizona monthly hydro-
graphic cruises, the U. of A. oceanographic buoy data collection platforms,
Universidad Autonoma de Baja California hydrographic cruises, and Universidad
Nacional Autonoma de Mexico hydrographic studies. While the cooperating
Mexican scientists bring with them objectives in data collection some of which
are not central to this investigation, their efforts serve to provide desirable
additional sampling which would be impossible for our own scientific party '
to undertake due to limitations in time, investment, equipment, and talent.

In consultation with the other contributing scientists, the U. of A. has
established a central facility for data storage, dissemination and analysis.
This facility serves to promote two functional aspects of the cooperative
scientific effort: Firstly, a central facility ensures that all data will -
be freely exchanged between all parties on an indiscriminate and regular basis,
and that the results of data analysis will also be automatically available to
all parties. Secondly, collection of data on a cooperative basis requires
careful planning and coordination among the participating scientists; the
data library and establishment of a regular schedule of dissemination of
results and raw data serves to stimulate attitudes of cooperation and creates
. avenues of communication.

Presented as Appendix B of this report is a copy of our '"Handbook of
Data Acquisition, Storage, Retrieval and Analysis," prepared for use by the
scientists participating in this investigation. The Handbook outlines the
objectives and activities of the central data facility and provides guidelines
for the submission of data to the library. In actuality, the Handbook is an
internal proposal in itself, for the activities and mechanisms for accomplish-
ing efficient acquisition, processing, storage, retrieval and analysis had.
to be generated as a part of this investigation. Our progress toward that
goal is presented below. . Co

Activities of the data library include archiving of raw data iﬁ a
standard ADP format for later dissemination and analysis, spatial analysis
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of the data for each cruise for generation of isothermal, isohaline, and .
comparable distributions, temporal analysis for establlshment of cyclical
phenomena, and comparison with all available previously recorded oceano-
graphic data from the test area. In particular, the library should in due
course provide special analyses suggested by, and for comparison w1th ERTS-1
imagery evaluatlons. :

Programs for the initial archiving of raw data have been completed. The
format is based on .that used by the National Oceanographic Distribution
Center and follows their specificiations for coding of standard meterological
observations. The algorithm for spatial analysis and mapping of character-
istic distributions is.-in the process of debugging and should be completed
by the 25th of January. This algorithm will map horizontal distributions
and will not have the capability for vertical profiling; an algorithm for
vertical profiling is planned as the next step and will hopefully be gener-
alized for application to the output of the oceanographic buoy data collection
systems (key variable depth being replaced by key variable time to generate
diurnal profiles in selected parameters). Once perfected, the horizontal
mapping algorithm can be used very rapidly to generate maps for all flve cruise
records currently in the data library. »

Temporal analysis algorithms are still in the planning stage and re-
search with respect to this approach is continuing. In addition, the ’
variation in spatial resolution among the various data sources, and with
respect to the older oceanographic data currently on file with NODC, will
present some problems in temporal analysis. The extent of these problems: is.
not yet known, but they are identified as matters for future attention.

Because of the part-time status of our personnel in this area, coupled
with requirements for interfacing with NODC formats and with our own electronic.
processing and signal design problems, we are behind schedule by about 30 days.’
This has deprived the interpreters of ERTS-1 imagery of data on which to base
analysis decisions and form conclusions. It is hoped that this situation may
be remedied by providing spatlal analysis maps from the. flrst six cruises by
the 31lst of January.

Our system now provides for automatic distribution of duplicate salinity
samples and macro~plankton samples to both UABC and the U. of Arizona. Salin-
ity is cross—checked at UABC by electronic instrumentation, at the U. of A.
by titration; plankton is analyzed at UABC for macro-phytoplankton biomass
and species distribution, at the U. of A. for zooplankton biomass and species
distribution. Data from these analyses are expected to begin arriving at
the library by about March 1. 1Lugols-preserved samples for microphytoplank- -
ton analyses are also archived at the U. of A. and are being analyzed there.
It is still uncertain when this data may be expected to begin coming in to
the library. Sediment samples, bathymetric recordings, and other types of “
materials have yet to accumulate in any significant quantity.

The library has begun to function at the data storage and dissemination

level. Three sets of computer printouts of raw data have already been dis-
seminated. Within 30 days, the library should have begun to function at the

30
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analysis level and will expand its function thereafter as the types and
numbers of analysis algorithms increase. The recent addition of another
part-time data analyst should assist in the rapid correction of our present
30 day retardation status. ' ' '
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‘4. Prepare For and Conduct Analyses of ERTS-1 Remote Imagery

Lt. Gustavo Calderon of the Mexican Navy, Department of Oceanography,
arrived on campus in August, 1972 and began training in imagery analysis
under the direction of Co-Investigator Lepley. Lt. Calderon is enrolled
as a graduate student on scholarship from Mexico's Consejo Nacional de
Ciencia y Tecnologia (CONACYT). His degree research will be on analysis
of ERTS-1 imagery of the northern Gulf of California as an integral part
of this investigation. His past experience.in oceanography, together with
a special course in photo-interpretation taken in Mexico and other work
abroad (including studies at Scripps Institution of Oceanography) made Lt.
Calderon a fast learner who rapidly developed the requisite expertlse in ' -
this part of our program.

There were initial delays in receiving ERTS-1 imagery from our test
area, but this material is now arriving regularly. The analyses described
in this report were done without benefit of data from the ground observation
portion of this program because of the set-back in computer operations which
has been described. There was, however, some a priori knowledge of ocean-
ographic characteristics to aid in interpretation .of the imagery. For

- example, in a model derived from marine optical data collected by Scripps

Institution’ " (older instruments) a laminar wedge of clear water overlies

- a bottom-lying wedge of very turbid water. Tidal excursions in the Gulf

are great, ranging up to more than 20 feet between low and high tides at
certain times. The Colorado estuary has a very shallow gradient, and tidal
currents are extremely rapid. Another factor to be considered is the present
lack of outflow of Colorado River water, which has been 1ntercepted by
reservoirs and irrigation projects.

Three data clusters, 7 August, 24 and 25 August, and 11 and 12 September
were analyzed for three purposes: 1.) to determine the number of ocean-
ographic events and parameters that could be mapped without synoptic surface
truth; 2.) to accomplish interpretation training and instrument familiarity;
3.) to pinpoint critical locations for oceanographic surface truth durlno
comlng oceanographlc surveys.

The optlcal properties of water are well known and the decreasing depth
penetration with increasing.wave lengths through the four MSS channels was
used as a sounding device to give a three. dimensional picture of current
structures. Of course, . it must be kept in mind that this- sequence of pene-
tration breaks down in the very turbid waters, where band 5, the red band,
would be expected to show maximum penetration. ' ‘

Tidal stage during the first two of the three overpass clusters was
mid tide following low tide; the third overpass was near low tide.

Cloud patterns were seen which in certain cases were probably due to
water surface temperature anomalies. A charted shoal was identified from
its disturbing effects on otherwise smoothly laminated layers of turbid and
clear water. Gyres in which major circulation of the Gulf appear to be:
counterclockwise were seen in the last two of the series; this contradicts

Cw——
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what little data is available from previous current measurements in open
water, but conforms with theoretical models and comparable situations

in the North Sea and the Adriatic Sea; it also corresponds with the orien-
tation of large megaripples along the eastern side of the extreme northern
portion of the Gulf. . Of great interest in this desert area are sites of
possible ground water flow into the Gulf; it is suspected that these are
short-term phenomena which appear and disappear at irregular intervals.
One site on the present imagery suggests such an occurrence; its location
conforms with the location of known shallow wells on the shore.

Analyses of the three data clusters will now be described in sequence
through reference to false-color-enhanced video-densitometer images construct—
ed with Spacial Data Model 704/8 equipment of the Arizona Regional Ecological
Test Site. Color contours indicate relative grey tone values in the ERTS-1
imagery. The color sequence runs from white at the off-scale portion of
the bright end of the grey scale to black at the off-scale portion of the
dark end, as follows: white; dark blue; light blue; green; yellow; brown;.
red; magenta; black: As a general, but not absolute rule, the sequence
from white to black corresponds with a range from very turbid to clear water.
Because cost factors indicated against using larger-sized color photographs,
or more photographs for purposes of illustrating this report, some of the
features mentioned-and clearly visible on the video screen or the black and
white imagery may not be obvious on the illustrations here. :

August 7: 1015-17442 and -17445 * (Figure 8)

The tide was at mid-stage and rising. An inrushing tidal wedge of
surface water can be seen as blue spears pointing up into each estuary
on band 7. ‘

The shoal shown on U. S. Hydrographlc Chart #620 at 31°20' N., 114°
'35' §. Corresponds to a turbid streamer (brown on band 6) and a trailing
plume of clear water (yellow on band 6) in the direction of tidal flow at.
31°30' N., 114°45'" W. This effect is thought to be due to disturbance of
the bottom layer of turbid water by the clearer wedge of water overflow1ng
the shoal and creating a standlng wave.

The black,seen in bands 5, 6, and 7 may represent downwelling of the
clearer surface water. Consag Rocks can be seen on these frames of the
original imagery, marking the location of the associated deep waters
of Wagner Basin; the black window does not conform spatially with Wagner
Basin, despite.local fishermen's belief that the waters. are mostlclear
over the Basin. It .is interesting to note in passing that the

. % Where two sequential frames from the same orbit are available, these
are combined to form a two-piece mosaic. The upper and lower halves

of the mosaic in Figure 8 were taken at 1744 hours, GMT on orbit number
1015, during a period of approximately one minute.

o
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eastern and western margins of the window shown as black in Figure 8
seem to correspond roughly with the linear areas where most sardine schools
are sighted in this portion of the northern Gulf. '

At about 31°30' N., 114°05 W. in band 5 of figure 8, a short distance
off the northern shore, a small brown plume may be seen contrasting against
the surrounding yellow contour. This may indicate a submarine spring off
the Gran Desierto. The location conforms with the location of known shallow
wells on shore. Imagery from a more recent orbit, not’ dlscussed in thlS
report, also shows this plume. :

August 24, 25: 1032-17391 and 1033-17444 (Figure 9)

The tide was at mid-stage and rising. Northwest-flowing tides can
be seen as spears of water (blue color) intruding into estuaries in band
6 of orbit 1033. Superposed over the northwest tidal streamers are a
surface turbidity sheet running in a north-south direction (green contour
in band 7 of orbit 1033). This sheet seems to emerge from the north shore
of the Gulf and move in a southerly direction,. indicating a wind blowing
- from north to south which pulled up turbid water in the north and caused
a downwelling of the clearer (black) surface layers to the south.. Cloud
positions coincide with.a western edge of this north-south surface turbidity
layer. This cloud streamer is presumed to mark the western edge of the
south-moving air mass. » :

In orbit 1032 a gyre, shown best by longer wave lengths seems to be
indicated by a turbidity pattern of rotary surface currents moving in a
counterclockwise direction around an eye at 31°00' N., 114°10' W. The gyre
has a diameter of approximately 40 nautical miles (green in bands 5 6 and

7).

The shoal mentioned prev1ously is again indicated by a northwest turbldlty
streamer. . .

September 11 and 12: 1050-17385 and -17392 (Figure 10); 1051—17443 (Figure il):t

Tidal stage is 1 1/2 hours after:low- tide. Bands 4 and- 5 of: Figure 10 show
northwest-svutheast streamers indicating tidal directions in deeper waters, . -
and bands 6 and 7 show an abrupt turbidity boundary rumning north-south '
at 114°00' longitude, extending to the surface to the west of this boundary.

The counterclockwise gyre is seen again in this imagery, as a large yellow
mass curling eastward in band 5, with the eastward margin of the gyre marked
by clouds (white against blue field in band 6, yellow against brown field in
band 7). The clouds indicate possible surface temperature contrast at the .
eastern edge of the gyre. The gyre has a diameter of .about 60 nautical miles,
with its eye at 30°40' N., 114°30' W.

The image of September 12 (Figure-11), also shows a tidal turbidity - -
front with a sharp north-south edge at 114°30' W. in all bands.. North-
south streamers from the north coast can be seen in band 7, indicating -
surface effects of a wind blowing from: 'the north.: ' v
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Summary

From ERTS-1 imagery alone, previous to correlation with contemporary
ground observations, a number of oceanographic phenomena were observed which"
were not previously known: 1.) counter-clockwise gyres; 2.) thermal boundaries
at gyre edges; 3.) turbidity tracers indicating positions of submarine shoals;
4.) regions of possible downwelling; 5.) suspected submarine spring; 6.)
wind effects throu0h turbidity traces.

From the<present onward, each oceanooraphlc cruise will include
special inspections of sites identified as particularly interesting by
- the imagery analysts,attempting to provide hard data for correlation with
imagery, test hypotheses, etc. The "Adventyr', now at sea, has several such
assignments for the present cruise. '

The video densitometer results indicate that the darkest half of the
ERTS grey scale is needed for oceanographic interpretation of open water,

the brighter half for interpretation of exposed land areas above water level
and for very turbid waters.

37

32




New Technology

1. Buoy Design .

The concept of using poured concrete around formed plastic is
believed to be a novel idea in its application to moored, instrumented
buoys. Conventional instrumented buoys are of welded steel and are ‘
significantly more expensive than the design herein described. We think
of our buoys as "poor man's buoys" which can be constructed by almost any
group for their own use without resorting to specialist subcontracts.
Ferro-concrete vessels are well known, of course, but a conventional _
hollow concrete hull is generally much thinner and contains vastly more
steel.  The design illustrated in Figure 6 is made by pouring a very ‘
fluid mix of rich concrete into plywood forms around a pre-placed core
of poly-urethane and pre-placed reinforcing steel which consists of
rectangular mesh wire of the type commonly used in concrete floors plus
a loop of round reinforcing rod on each side, projecting through the
surface of the concrete at each end to provide attachment points for anchor
cables. ' ’

Another -novel feature is the provision of a steel-lidded central well
in which are placed fiberglas-plastic boxes housing instrumentation,
electronics, and batteries. This arrangement ensures temperatures close
to ambient sea water, protects the vulnerable gear from external damage
including vandalism (even rifle bullets from passing boats, which is not
an uncommon occurence), and still permits servicing by replacement of
individual packages. '

The cost of materials and construction labor for the buoy described
here was under $1,000 (not including cost of engineering supervision or
of the re-usable forms). The cost of the fiberglas boxes, sealing and
mounting hardware will vary with the design and number of boxes used, but-
will be between $1,000 and $2,000 for materials and labor. :

Still another novel feature of the design is the method of accomo-
dating anchorage in currents up to 10 knots. In most buoys the downward -
' component of anchor cable force becomes so large . in currents of the order
of 10 knots that the buoy completely submerges. In practice, it becomes.
difficult to provide enough buoyancy to prevent this from happening since
increasing the volume to improve buoyancy also increases drag, so one only
gains slowly at the expense of considerable dollar cost. In the current
design, the buoy is made in a shape which produces aerodynamic 1lift and
the cable is attached at a point which allows the structure to assume a
positive angle of attack relative to the current. This 1ift, of course,
generates drag, but since a value of L/D considerably greater than 1.0
is readily obtainable, the buoyancy is significantly augmented by 1ift
in strong currents. This feature has been partially tested by the obser-
vation that, under tow at approximately 4 knots, the buoy assumed a very
~ definite, stable positive angle of attack, thus qualitatively confirming
that the cable attachment points were correctly chosen.
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2. Electronics

In section l-e-3 a technique is described for eliminating noise from
the slow speed multiplex circuitry by locking out input for a pre-determined
time. Although we rate this as an unremarkable approach to the problem,
‘which may well have been used . previously,.we.do not find mention-of-it in the
literature. -

" 3. "Imagery Analysis

While the optical properties of water are well known, and the
decreasing depth of penetration with increasing wave lengths of the four
MSS channels is widely understood, we are not aware of previous applica-
tions of this as a sounding device. Accomodating for the fact that this
sequential penetration phenomenon breaks down in very turbid waters, where
the red band, number 5, may be expected to have -maximum penetration, we
are experiencing a degree of success in the mapplng of subsurface turbldlty
. layers by satellite 1magery




Program for Next Reporting Interval (21 Dec., 1972 - 21 Feb., 1973)

1. Buoy Platforms

All fiberglas boxes, including pressuring systems, are to be
completed and lab-tested by Feb. 5th. Installation in the first buoy
at sea is to be completed by Feb. 10th. On approximately Feb. 20th,
there is to be a final inspection of the damage caused when the buoy
'_washed ashore (see main text), and decision on whether reconstruction
or replacement is necessary. Construction of the second buoy will not
begin until after this 1nspect10n

2. Buoy Instrumentation and Electronics, Including DCS

All electronic components and connectors are to be received by
Jan. 23rd. All components relating to fiberglas box construction are
to be delivered to the mechanical engineers by Jan. 28th. Lab-testing
of complete systems installed in the fiberglas boxes is to take place
during the period Feb. 5-9. Installation in the first buoy and beginning
of data collection at sea is to take place by Feb. 10th. Inspection of
the complete system at sea is to take place on approximately Feb. 20th.
Planning and minor fabrication of systems for the second buoy will
~ continue on as time permits during this reporting period, but major work
on the electronics for the second buoy will not begin until after omne
month of satisfactory operation at sea by the first buoy.

3. Imagery Analysis

Photo-Interpretation work on ERTS-1 Imagery will proceed at accel-.
erating rates during the next reporting interval, with the goal of
analyses being completed on each increment one month after receipt
of imagery and related ground observations in the photo-interpretation
laboratory.

4., Data Library

Computer print—outs of raw data from each cruise will continue to
be distributed to all participants designated as data recipients
within one month of completion of the cruise. Algorithms for mapping
horizontal distributions will be debugged by Jan. 25th, and pertinent
horizontal distribution maps from each cruise will then be brought to
schedule with the raw data. Algorithms for selected vertical profiles
will be constructed by Feb. 15th; and will hopefully be de-bugged by
Feb. 2lst.; with -catch-up and distribution of these analyses as for the
horizontal distributions. {l{)
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In the absence of ERTS-1 RBV data, and of overflight scanner data,
it is not possible to make definite predictions on when and how arrange-
ments will be negotiated with the Purdue Laboratory for the Appllcatlons
of Remote Sensing (LARS) for special digital analyses.

5. Project Coordination

On Feb. 2 and 3 we will hold our second coordination meeting of all
participating scientists. This meeting will be held on the Tucson campus
of the University of Arizona and will include special sessions on remote
imagery analysis and computer programs.
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Conclusions

Although a large number of specific ideas have come to mind in
all portions of the investigation, and many working hypotheses have
shown encouraging development under testing, it is deemed too early
to formulate particular conclusions at this stage in the program.-

Recommendations

1. It is recommended that our request for $1,675.00 additional

funding for electronic equipment and materials to service DCP's be
approved. This request was submitted in full detail in our Nov. 30th,
Type I report, but no response has been received as yet. As explained
in the original request, this additional funding is our proposed way of
coping with problems for which NASA has apparently not been able to
provide solutions through other avenues. It relates to non-continuance
of NASA's original contract with the makers of the DCP's.,

2. It is recommended that our present contract be extended through
November, 1973. As was explained in detail in our Nov. 30, 1973

Type I report, late delivery of satellite imagery, insufficient get-
ready time on the contract, and other factors beyond our control could
result in the present investigation producing only 10 months of data,
with the first portion of the data fragmentary and incomplete. This
would cripple the primary objective of the contract, which is to quantify
seasonality in the northern Gulf of California environment over a year
period. A funding proposal for the recommended extension will be
presented before the next Type I report is due, by which time it will

be possible to provide better evidence of activity on which the proposed
extension may be judged.
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PROCEEDINGS OF NASA PARTICIPANTS MEETING; YUMA, ARIZONA, 2 DECEMBER, 1972

. Attending: Dr. Saul Alvarez Borrego, U de Baja Calif. (Phys. & Chem. Oceanigraphy)
' Maestro Virgilio Arenas, UNAM (Productivity; Pesticides in plankton;
Post~larval shrimp abundance)
Sr. David Cabrera, U of Ariz. (Captain of R/V "ADVENTYR")
Lt Gustavo Calderon, Oceanography Section, Mexican Navy & U of A Grad
Division (Photo-Interpretation)
Ms. Claudia Farfau, U de Baja-Calif. (Plankton studies)
. Sr. Luis Galindo, U de Baja Calif. (Phys. & Chem. Oceanography)
Dr. Richard Glenn, U de Baja Calif. (Marine ecoloiy)
. Guevara, U de Baja Calif. (Ichthyology .
| ;Z. iiiililne Flanagan, U o% A (NASA program coordination; Ground truth data
collection; Computer programmlng)
Dr. John Hendrickson, U of A(NASA Principal investigator)

Mr. Steven Howard, U of A (Buoy engineering) |
Ing. Jose Ramon Infante Leon, U de Sonora (Ship management; General coordlnatlon,

Dr. Larry Lepley, U of ! (Remote senslng, Imagery Analysis)

. Mr. Robert Mangum, U of A (Electronics, ship and buoys)

-~ Mr. Richard McCrorz U of A (Ground truth data collectlon, General support

o functions) :
Ms. Janna McIntosh, U of A (Computer programming; Data handling)
Ocean. Katsuo Nishikawa, U de Baja Calif. (Coordination for U de Baja Calif.)
Ms. Amelia Nishikawa, U de Baja Calif. (Heavy metals in sediments & organisms)
Mr.. G. Richard Stonesifer, NASA Washington (Technical monitor for program)
Ms. Patricia Stout, U of A (Secretary, General support functions)

Meetlng 1 - GROUND TRUTH OPERATIONS (1515 - 1830 hours)

A, Completlon of Operatlonal Handbook for the PrOJect

Copies of the latest draft of the handbook for data acqulsltlon, storage,.
retrieval, ‘and analysis were distributed and the purpose and structure of the
handbook were explained briefly. It is hoped that this handbook will serve all -
participants as a standard reference, to-produce unlformlty of data and optlmal
'coordlnatlon of efforts between the different parthlpatlnc institutions.

Follow1ng ‘general explanation and discussion of the handbook there was discussion
of the Appendices which will describe the particular activities which each participating
institution hopes to carry out. It was agreed that, in their initial form, each of the
Appendices should represent the ideals which each institution had in mind, and that the
following priority system and developmental process would take place:

1. First, the terms of the NASA contract must be fulfilled. All tasks listed in the
' contract will have priority over other activities which, if undertaken in addition
to contract items,must have not-to-interfere status.

2. Second, each institution will prepare and circulate to the others its own Appendix
to the handbook, listing the activities which it would ideally like to carry out,
 describing methods, instrumentation, data forms, etc. Appendix I, presently
showing U of A NASA contract activities only, was presented as one form of the
model which could be referred to in composing other appendices. Each of the above
primary drafts of Appendices, including one from the U of A showing non-contract
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activities in addition. to contract tasks, should be circulated to the other par-—
ticipating institutions within the very near future.

3. Third, upon receipt of the other parties' suggestions (prlmary drafts of Appendlces),,-
there would be correspondence between institutions to reduce areas of duplication, -
accomplish plans for work-sharing, and accomodate for conflict with the first-
priority contract tasks. The U of A is willing to serve as central clearing house
for such work, but will leave resolution of two-party problems to the particular
institutions immediately concerned (for example, p0351b1e duplication of pesticide
studies by U de B.C. and UNAM).

4. After identification of overlaps and conflicts, any necessary compromises between
" the ideals of participants will have to be arranged; following this, the final
forms of the Appendices describing each institution's planned activities will be
written out and included in the handbook for long-term reference.

-Appendix I, describing U of A contract activities, was presented‘in final form.
To this will be added any addltlonal non—contract act1v1t1es which the U.of A will
~1deally like to undertake. R -

Appendlx 1T, descrlblng U de B G hydrographlc studies de51red was presented in
' semi~final form (some of the data formats are in the process of being revised). In
‘,addition to this material which was passed out to each part1c1pat1ng institution at the
meeting, the following were noted as items on the U 'de B.C.'s list of activities which
they would ideally like to carry out and for which descrlptrve Appendlx mater1a1 would
soon be forthcoming:
1. Studies of nutrlent dlstrlbutlon and assay of nutrients in the northern Gulf.
2. Heavy metals and chloro—hydrocarbon pest1c1des in sediments and animals.
3. Transect studies of- intertidal biotas- (some requlrlng Shlp time ‘for access or
© extension of transects seaward).
4. Correlation of oceanographic data with - flsherles product and effort (work om
. statistics, plus work on catch composition which might involve ship time).
5. Qualitative and quantitative plankton analysis and chlorophyll determlnatlons.‘
6. Productioni of a bathymetric map of the northern Gulf.
7. Long-term studies - of current patternsi - - : : C
8. Special, intensive study of current patterns durlng perlod 11-29 March, in
‘coordination with multi-ship  survey of the entire Gulf of California.
9. Environmental analysis of presumed freshwater areas of the northern Gulf.

Appendix III, describing UNAM activities~which they would ideally like to carry
out was circulated. -This draft version, made up by Maestro Virgilio Arenas on short
notice at the meeting, describes activities, methods, and instrumentation; it needs
only samples of data forms to be complete, although it is recognized that UNAM may '
~wish to later. . amend this material which was composed under pressure of time.

No material was presented for Appendix IV, for the Universidad de Sonora. It was
recognized that something might be presented by a deadline of December 10th, failing
which UNISON would be recorded as participating through use of their ship "Adventyr"
and their Puerto Penasco marine lab facilities, and that they would automatically
receive copies of the computer data output for any analyses which they might llke to
carry out, :

An important point established by unanimous agreement at the meeting was that all
data acquired in the above studies will be freely and automatically transmitted to
all institutions listed as data recipients in this study, subject only to certain
formalities in the case of U de B.C. referrlng back to their separate orantlng agenc1es.




B. Cooperative Use of the R/V "ADVENTYR" and Instrument Buoys
The following working rules were agreed upon: _ .' : SR |
1. There will be a limit of 4 scientists per cruise, one designated "Chief Scientist".|

2. Detailed description of individual plans for each cruise (names of persons; o

© activities, instruments, etc.) will be mailed to Hendrickson at U of Ay to '
arrive 14 days before embarcation date, with automatic copies to the other
participating institutions (Nishikawa for U de B.C.; Arenas for UNAM; Infante
~for Unison). Receipt of cruise plan at U of A to be confirmed within two days
of arrival by telegram or telephone call. Any required modifications of plans
to be determined, and all parties notified (telegram or telephone call) by 7
days before embarcation date.

3;fWithin 14 days of cruise endingAdate, a report on each cruise will be prepared
by the designated Chief Sc1ent1st for that cruise and sent out to each part1c1—
patlng institution. : : L

4. All of the originals of instrument charts are to be kept by U of A personnel
and deposited permanently in the archives at .the U of A. As necessary for
the work of other institutions,these will be copied by either xerox or blue-

_printing process. If such copies prove inadequate and originals must be used
by other institutions, they will be transferred out of the archives under
high-security, loan conditions (hand-carrying or reply—certlflcate, registered
mail within the U.S. mail system only).

‘5. ‘Approximately every 30 days, newly acquired data will be run through the UA
computer and ccopies mailed out to listed data recipients. On the same schedule,
later generations of earller data (w1th minor corrections or thanges) w1ll be
.trqnsmltted . ' .

‘6. The following regulations for shipboard living and work, sﬁggested by the
Captain at the request of the general meetlng, were adopted in full

A. All meals eaten must be taken on tlme, and there will be set hours after
which no food will be avallable (the galley must function as 1nstrument
room, . etc.). .

‘B. Personal cleanliness, neatness in handling and disposal of personal gear,
and consideration for the meeds of others must reach a level far above’
what is normal while on land. All parties will .feel perfectly free to call
attention to problems in this area without fear of giving offense —- it
is a ship's regulation and their duty to comply. :
C. Orderliness and efficiency in use and stowing of scientific gear is a "must .,V

D. Each person should organize‘his work ahead of time.

E. All scientists should help one another (this frequently means volunteering;
' sometimes the greatest help may be to keep out of the way).

F. Conserve freshwater and electricity (shut off lights).

G. Keep toilets clean.
. 46
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H. All hands have responsibility to work at periodic elean—up of ship.

I. All hands must help as needed with ship operations such as pulling
anchor, standing wheel watch, etc.

7. It was agreed that, hereafter, each participating institution will pay
for food costs during cruises in proportion to the number of persons
that institution'has on board (i.e., on a cruise with two U of A scientists,
one U de B.C. scientist, and one UNAM scientist, U of A will contribute
50% of the food costs, the other two institutions will each contribute 25%).

C. Ancillary Uses of Oceanographic Buoys

. It was established that, at least for the present, none of the participants
has need to place any equipment on the buoys other than the NASA instrumentation
for which they were designed. : :

Meeting 2 -- DATA ANALYSIS PLAN (1930 - 2130 hours)

. Ms. Flanagan and McIntosh explained the data analysis plans, following

‘the description in the handbook. Copies of the computer data for cruises 1 and 2
were then passed out, and participants were guided through the forms with explan-
ations as necessary. There was a period of questions and answers regarding oppor-
tunities for the other participating institutions to take advantage of U of A
computer analysis facilities.

Meeting 3 - OTHER PROJECT ACTIVITES (2130 - 2330 hours)

A, Lt Calderon aSSisted by.Dr. Lepley gave a presentation of photoanalysis -
work now in progress on ERTS~1 imagery, showing examples of analysis techniques
which stimulated considerable discussion about new opportunities for obtaining
desired information by way of the imagery. . :

B. Mr. Mangum gave an overview of the electronics. involved in the program,
particularly with respect to the instrument buoys relaying information by way
of the satellite. v .

C. With Mr. Stonesifer's assistance, there was discussion of -the ERTS-2
program and mechanisms for the Mexican participants to submit no-cost proposals
through appropriate channels in Mexico. There was also discussion of continued
cooperation in carrying out a program based on a U of A proposal for ERTS-2.

D. Ocean. Nishikawa announced that U de B.C. now has copies of the newly-
acquired Gulf of California tidal data produced by Scripps Institution He will
send copies of this to Dr. Thomson at the U of A ’

E. U de B.C. handed in data from cruise 3 (25 27 October) for archiv1ng and
processing. :

F. U de B.C..called attention to .the fact that there was going to be a special
concentrated oceanographic investigation in the Gulf of:iCalifornia during the period
11-29 March, 1Y73. This program would stress studies of current patterns and would
have the "AGASSIZ" and the "HUMBOLDT" working in more southerly sections of the
Gulf; hopefully, the "ADVENTYR" might work at the same time in the northern portion
of the Gulf as in coordination with the other two -ships. It was agreed that this
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would be desirable and that every effort should be made to coordinate our work

with the major, general program during the period designated. This will be explored
further to see how far our work and the "ADVENTYR'S" time may be integrated into

the larger program.

G. U de B.C. announced that they plan to hold the First International Sympo-
sium on the Seas of Baja California in Ensenada in October of 1973. The hope was
‘expressed that other institutions participating in the present program might have
sigﬁificant rinput to the symposium. Hendrickson, speaking for the U of A, expressed.
enthusiasm over the idea and pledged at least two (probably more) papers.

H. It was tentatively: agreed that the next meetlng of this group w1ll be on
January 26-27 in Tucson. The meeting would begin on the morning of Friday the 26th
and last through Saturday the 27th. Hopefully, representatives from Scripps
Institution and from Instituto de Pesca Mexico City can attend to assist in
planning the cooperative cruise mentloned in "F" above.

" I. The U of A promised to produce and c1rculate a record of thls meetan,which
consists of the foregoing.
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Study of Marine Environment of the Northern Gulf‘of Californ131 ‘ ".

NASA PROJECT

HANDBOOK OF -DATA ACQUISITION, STORAGE, RETRIEVAL, AND ANALYSIS.

NOTE:

IN USE OF THIS HANDBOOK AS AN APPENDIX

IN REPORT TO NASA, SUPPLEMENTS 1 AND 2

ARE DELETED IN THE INTEREST OF SPACE 

CONSERVATION. NODC CODING KEYS AND -

DATA SUBMISSION ARE AVAILABLE FROM

NODC, WASHINGTON, D.C.
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NASA Project

.Stﬁdy of the Marine Environment of the Northern Gulf of California

Handbook of Data Acquisition, Storage, Retrieval, and Analvsis

'Dété in support of the in&estigation will»be acquired from the
following three sources: |
| 1. Oceanographic cruise data: ': _" ‘ : _ -
a. University of Arizoné - ﬁbnthlylﬁydrdgfaphic.crdiéeé fgr:
collection of physical and‘biological data from;47 assignéa
.stations in the northern Gulf of California, See Appendix I."
b. Universidad Autonoma de Baja California — hydrographic
’cruisés for collection of physical and biologigél déta
from assigned stations in the northern Gulf of pélifornié.
See Appendix II. |
¢. Universidad Nacional Autonoma de Mexico - bidlogical_oéeaﬁ-
ographic data from the northern Culf of California. ‘See“f};;l -
- . Appendix iII.l | |
d. Univeréidad de Sonora - data conﬁribution unspeéifiéd_éﬁT
this time (to be includedras Appendix‘IV\.
2. Remote oceanographic data gollection buoy:
a. University of Arizoma - daily physical oceanographic data
from two buoys in the northern Gulf of California with:remdte

sensors and telemetry package.
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b. Universidad Autonoma de Baja California - data contri-
bution unspecified as of this time.

3. Earth Resources Technology Satellite-1 (ERTS-1) imageryuin -

o Lprint,'transparency and digital form.

Data from all three major sources is being cataloged and stored for f

analysis at the University of Arizona by means of an integrated data storage

‘and. retrieval computeérized library system.’

main divisions:
1. Gfound‘obsgfvation data consisting of oceanograbhié'obsefﬁétionsl'
made during cruises;
2. Gfound qbsérvations made by remote oéeanographic data éolleétioni
platforms; | |
3. Remote>sehsing imagery from satellite sources..
The plan proposed Bélow concerns only the firét two diviéioné of the data
Library since raw aata input to division three is the contfacted‘reéponsibility

of the Natiomal Aeronautics and Space Administration (NASA). .

Data Storage, Retrieval and Dissemination System.
.o ..Ground data. is received from two major sources, representing four- " -
institutions as stated above. The objectives of the data storage, retrieval
and dissemination syStem_are as follows:

1. 1Inventory all data collected in the investigation by contractees

m

and cooperating institution

2. Storage of all data in standardized manner that is aéceptabie to

all cooperating scientists and which facilitates data retrieval

o




and analysis by computer or other meansu
3. . Disseminate all data collected to cooperating scientists in

¢ ;étandardized form.

4. * Storage in form acceptable to National Oceanographic'DaEa

-into international oceanographic data bank (NODC).

;3€Fi§ure'1'illuétréfés;théjfouté‘df”databflbw'in“and‘but'ofvdata'1ibraf§vf-wgf::‘5;

sysﬁem.
| Data afg-submittea by cooperating institutioné in suitable forﬁ‘fof
procéssing-into the library. The data submission fdrmaf will depeﬁd uppn.fhé‘L
type of study undeftaken By the institution (biological data, bﬁysicalA ;:
oceénographic détg,'etc.) but should in any case,mee£ tﬁé.folloﬁiné miniﬁﬁﬁ ;ﬁ
'reqﬁirementsf' | |
1. Accompanying each data set should be an éxﬁlé@atory f&rﬁ which
identifies the purpose of thé data collectién, the paramétérs
meésured, instruments used, chief personﬁel, dates;'étc;
2.1 Locaﬁion by latitude ana longitude of éaéh data point'éhoﬁld'bé_ 
idéntified. If;possible, a station map 6r map ofﬁcgllecting.:{
»_éites'éhpuld be furnished.. | | |
BJLfihé data for eachllocality shouid be submitted on a §ﬁitaSie>£
standardized form which_iﬁéludes approériate cliﬁatélogicai_fﬂv
'infdfmation, eﬁvironmental parameters and preserviﬁg_techniqués
(specimens or samples collected). |
Whenever possible, copies of the actual data recording fo%ms sﬁéuld be.ther

data submission form.

23
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FIGURE 1: - Data flow within proposed
data library and analysis

system ‘ :
DATA -
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N
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Data received from cooperating institutions are keypunched and'sto:ed
in card form and a computer printout is generated. Once eagh month, computerﬁfn 
printouts of all data entered into the library during the preceding 30 days

will be disseminated to user institutions. Upon user requést, card decks ..

can also.bé:suﬁpliéd for any specific data site.

Th2 keypunch computer storage format of the library system follows the

‘guidelines set down in National Oceanographic Data Center (NODC), "Manual for -

Codihg'and Keypuaching Biological Data" and NODC "Processing Physical and:”f

Chemical Data from Oceanographic Stations, Part 1, Coding and“Keypunchihg.” )

While most da;a that will appear on‘any data computer.prinﬁoﬁt wili be in ff_. ‘.f i;‘“
readable form,”climatological data will be in coded form; a Cépy df CAAing:
keys follows as Supplgment 1 to this reporg. | |

A coﬁputer listing will also be available of the data set iﬁvgntory which
proVidesAaCQui;itioq information for éagh data set in éﬁorage; eaéh énﬁr§
consists oﬁ:  1) member institution supplying data; 2) date.of daga collecéioﬁ;(

and 3) data character. C ' B

All data colleétédAas a result of this project will be suppliéd,to thév,L”

National Oceanographic Data Center. Models of the NODC form are included in,f‘

the haadbook as Supplement 2.

5.
5

This handbook is intended to supply information to cooperating instituci

ons

and to solicit responses and suggestions for improvement. Appendix I contains

~models of data forms in use by the University of Arizona; these forms sarve to -
illustrate the minimum data submission requirements outlined above. A short v
summary of the type of data that the University of Arizona will submit to

the library‘is,also included.

29




Appendix II contains the data collection plans and model forms to
be used by the Universidad Autonoma de Baja California. Appendicés 111

and. IV reflect the pléns of the Universidad Nacional Autonoma de Mexico

and the Universidad de Sonora. respectively.

56




APPENDIX I
University of Arizona
Ground Data Collection

NASA Project, Study of the Marine Environment of the Northern .Culf of California

sround Data Collection

1. qutnly nydrographic cruises to collect data from 47 stations are planned

igure l ls a map of plaqned stations_ 1n the northern Gulf of Califorﬂia

“'aﬁd Table 1 lists each station by latituae lon01tude ﬂnd 9331gned station-u

location. Table 2 lists the parameters to be measured and samples to be B

collected trom each station, with associated instruments or equlpment;lirﬁ
:Nav1gat10n(ana repetitite station 1ocation is to be accomplished by meana'“:n
of an Omega-Model 110 NaVigational Receiver. The station data reccrding,“
form is included as Figure 2, Figures 3, 4, and 5 illustrate models.ofAthe‘
data- set summary forms which summarize the work performed during:the ccllec_
. tion of one data-set (oceaﬁographic cruise).
2. baily oceanographic data Qill be collected'from two remoteldata collectica -

buoys. Each buoy contains instruments for desired parameters, signal

conditioning electronics, and telemetry package fcr7transmittina data-torthe

ERTS-1 satellite. Table 3 llStS the parameters to be measured on the remote‘

data collection buoys and associated 1natrunentation.

Data from the buoys will be transmitted to the satellite,-where'itjisvbeamed'”
back to an earth-based receiving center for processing. It is then forwarded
to the University of Arizona in punched-card and print-out form.

Table 4 lists other types of activities in which Unlver31tj of Arizona‘

personnel may engage on a not—to- 1nterfere/target of- opportunity ba31s.'
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Table 1

: - . - * £ . e .
Oceanographic Stations, NASA Project, Northern Gulf of California

STATION ¥O. .. LATITUDE (to nearest 0.5') . LONGITUDE (to rearest 0.5') -
AL L o31e 14,00 M. . : , 113° 28.0' WV,
A2 SR 310 13,50 ' . 113°°17.5"
A3 o ... 31° 09.5' 113° 07.0"
AR 304 . FS—g e
45 L. T 31° 00,0 ’ 113° 17.5% . -
Ab SUURTE 310 09057 S L 113° 17.5%
COAT el a5 31° 09050 . ... 113° 28.0".
A LTI Sii3107 00,00 T T Do = s 1130 28,00
A9 - ©31° 00.0" L , 113° 38.5".
Al0 - " 31° 09.57 : o 113° 38.5" oo sela
Bl L 31° 09.57 ) - 0 113° 49.0° 0
B2 . © 31° 00.0' S -~ 113° 49.0F
B3 . 31° 00.07. : .. - 114° 00.0' - -
YA V 31° 09.5' . o 114° 00.0' ..
BS _ . 31° 09.5" . B 114° 10.5"
B C731° 00.0" - 114° 10.5°
B®7 - 31° ¢o.0" . - 114° 21.5°"
Bg - . : 31° 09.5" ~ 114° 21.5""
B9 - 31° 09.5" . 114° 31.5"
B10 _ - 31° 00.0° o S114° 31.5"
B1l - : 31°°00.0" . 114° 42.5°
BL2 : _ 31° 09.57 , 114° 42.5'
B13 S 31° 09.5" . ' - 114° 51,57
cr. . , ©31° 18.5°¢ . 114° 50.0°%-
c2 - SR "+ 31° 18.5° ©114° 42.5°
3 . 31° 18.5° ' C . 114° 31.5%
c4 _ . 31° 18.5° : _ : 114° 215"
cs5 - o 31° 27.5" S 114° 10.5°
o] : . 31° 27.5' - .. 1l4° 21.5v
7 ' 31° 27.5' e 114° 31.5% .
c8 o . 31° 27.5¢ S 114° 42,577
- c9 P 31° 27.5°% A 114° 48.0" -
DL o 31° 36.5" } E . 114° 42,57
D2 o . 31° 40.0" o - 114° 42,5 o0
D3 U5 S VAN C T 114° 4807 T e
D4 o 31° 49.0" - . - S 114° 48,577 T o
D5 e 31° 46.0" - 114° 42,57
D5 S 31° 44.0° ' 114° 34.0°
D7 . 31° 36.5' - 11se
D8 31° 356.5) 3,0 A _114°
’Tlp7 ’§l°18,5“3/ 2.0m ~114° 10,57
E2 31° 18.5" 114°
E3 33¢ 27.5° 114°
E4 31° 33.9° 113°
B 31° 27.5° 113°
E6 31° 18.5" 113°
E7 ©31° 18.5° 113°
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Table 3

Parameters to be measured on remote data collection buoys

with associated instrumentation

PARAMETER

Conductiyity'with temperature
Curren; velocity and direction
Wind velocity and direction
Temperature (air énd water) -
North—sgeking device

Diésqlved oxygen

Turbidity

64

MANUFACTURER & MODEL

Inter Ocean Model 513
Marsh—McBirney Model 711

Bendix Model 120

Yellow Springs Instrument

Models 701, 705

Humphrey Model NS 04-0301-1°

Weston & Stack Model 3000-1-A
with A40 probe, A25 agitator

Monitor Technology Model W-350



Table 4

Possible ancillary activities by the University of Arizona -

Deep waterAtrépping, netfing, long-lining (Wagner.Basin)
- Trawl sampling on station grid

Bottom grab sampling of benthic in-fauna

Sediment coring

Beach seining

Larval fish collecting (seine and traﬁl)

Night light collections

Sea bird and cetacean log.'
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APPENDIX II

INSTITUTE OF OCEANOLOGICAL RESEARCH,
UNIVERSIDAD AUTONOMA DE BAJA CALIFORNIA

Ground Data Collection

The hydrographlc study of the northern Gulf of California which is
here briefly descrlbed was designed orlglnally according to a plaﬁ for environ-
mental research subsidized principally by the Secretariat of Hydraulic Res-
ources of Mexico and in a small part by the Oéean Research Foundation. - ThiS‘_
plan is intended to have sufficient flexibility>to‘allow the successful pursuit
of the research objéctives which were undertaken in colléboratiqn with the |
' University»of Arizona without conflict with the original objectives.

Crﬁi;es are made ﬁonthly. Eighteen stations, distributed'ovér a éection
of the northern Gulf (see Table 1 and refer to Figure 1 of U. of A. Aﬁpendix
"I) are to be visited during each cruise. The latitude and longifude of each
of tﬁe eighteen stations is noted in TaBle 1.

"Table 2 lists the parameters measured and specifies the ty?e and model
‘ 6f instrument used or the method employed. Navigation on Board thé ship
. "Adventyr" has been by dead reckoning, buﬁ is now Ey an Omega Névigational
Receiver Model 1100; this apparatus permits more precise 1ocalizati§n‘of
stations. |

The data sheets for physical, cheﬁicél and meteorologiéal meééuremen;s
are répresented as Figures 1 through 8. The water samples for nutrient
analysis are preserved by the addition of a drop of saturated solution of
mercuric chlpride and immediately afterward placing the sémple.in a dry
ice freezer box. |

The aaté sheets for biological collections are the same as those used

by the University of Arizona. (;f;




INSTITUTE OF OCEANOLOGICAL RESEARCH
TABLE 1.

Locations of hydrographic stations for the program of the _
secretariat of Hydraulic Resources in the northern Gulf of California.

STATION I LATITUDE (N) - LONGITUDE (W)
1 = U.of A. D9 31°42.0" ' ©114°37.5"
2 = U.of A. bs | 31°45.0" 114°41.5"
3 = U.of A. D4 31°49.0" - 114°49.0"
y = U.of A. D3 31°48.0" _ 114%48.5"
5 = U.of A. D2 31°39.0" ‘ 1 114°43.0"
6 = U.of A. D1 31°36.50 114°45.5"
7 = U,of A. C9 31°25.0°" ' 114°49.5"
8 = U.of"A. C8 31°31.0° -114543.0'
9 = U.of A. D7 . 31°35.0° - 114°36.5"
10 = U.of A. D8 31°39.0" o 114°29.5"
11 = U.of A. C6 ©31°32.0' - o 114°24.5"
12 = U.of A. C7 31°26.5" 114°33.5"
13 = U.of A. C2 . 31°21.0' . 114°42.5"
14 = U.of A. C1 © 31°16.0"' 114°51.0"
15 = U.of A. B13 | 31°08.0" 114%51.0"
16 = U.of A. B12 31°15.0" O 116%0.0"
17 = U.of A. C3 31°22.0'  14°28.0"

18 = U,of A. C5 31°28.5' 114°17.5"
| _ 67 B




PARAMETERS
Saliﬁity

Temperature

Oxygen

PH

Alkalinity

Silicates
Phosphates

Nitrates
Nitrates

Temperature &
Humidity

Pressure

Velocity &
Direction

Turbidity

INSTITUTE OF OCEANOLOGICAL RESEARCH

TABLE 2°

68

- INSTRUMENT OR METHOD

' .
Hytech (Bésset-Berman)

Bucket Thermometer
Reversible Thermométer

Winkler Method

Orion PH meter, Battery,
Model 407

Orion (digital) Model 801

Spectrophotometer—-Coleman
Hitachi Model 139

Spectrophotometer—-Coleman
Hitachi Model 139

‘n o

Psychrometer

Barometer ("Adventyr")

Anemometer (Kahlsiéo) -
Model 03AM120

Secchi Disc.
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APPENDIX III

INSTITUTO DE BIOLOGIA
UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO

Ground Data Collection

This study is to be carried out in cooperation with the University of

~ Arizona NASA project, Study of the Marine Enviromment of the Northern Gulf of

California.

1. Quarterly estimation of the primary production at the 47 standard stations

is

*a‘)

*b)

c)

planned. See figure 1 and table 1 of Appendix I for station locations.

"A. sample of 3_liters of surface water will be taken at each station.

The sample will be filtered through filter paper of pore size .3 GFC for

_determination of chlorophyll content using the Richards and Thompson

process.
A sample of 100 ml. of surface water will be taken at each station for
preservation with lugol~acetate for identification and quantifiéation of
number andAbiomass of phytoplanktonic organisms under avﬁlankton micfo-
scépe. | | |
Estimation of rate of Cl4 fixation by the cell biomass at 6 - 9 selected

stations (provisionally: D7, ES; A3, C4, B4, B2, A5, B1l and C2). The

- method used will be that of Steeman Nielsen, but using liquid scintillation.

d)

counterf The incubation will be on the Hawaiian pattérn’incubatof..-
Estimation of the excretion of organic material of phytoplanktonic cells
produced by recent photosynthesis at the same 6 -9 selectéd stations as
for paragraph c. The method will be the counting of cl4 fadoatopm on
filtered water obtained as pér paragraph c, using liquid scintillation

counter.

* It would be useful for us to be provided with these samples on a monthly basis.
& S



e) Estimation of the nutrient concentrations as 6 — 9 selected stations (as
para c¢). Samples will comsist of 130 ml..of water taken from the surface
" and from the bottom in polyethylene bottles. Samples will be analyzed in

Mexico City for P04, N03, N02, NH, and possibly SiOZ. "All samples except

3
those for NO3 determination will be preserved in l%»chloroform.b

f) Estimation of pH will be made at all 47 locations using a Beckman G
pH meter.

g) At especially selected stations (chosen after preliminary cruise), daily

variation samplings will be made. The following schedule will be employed:

Phytoplankton samples ........f.......Every 3>hoprs
Pigmeﬁf samﬁles Cettieeretaaneneaaas. Every hogr
cl4 fixationeseeeeosseosossesnscseness .4 times duriﬁg the day
Nutrient sampleS....veeceveeeeeseess..3 times during the day
PH covverecennns R R T RRIC 4= hour
Oxygen sampies ..........ﬂ............every 2 hours

2. Estimation of pesticides bioaccumulated by plankton.

a) Plankton from all 47 stations, collected with zooplankton net and dried,
will be used for estimation of pesticides. This cannot be accomplished
ﬁntil the neéessary equipment is acquired. The planktoﬁ willvbe dried'inA
a silica‘gel dessicator and mailed to Mexico City where the samples will
be stdred aﬁaitiné equipment (Packard gas chromatograph).

~ b) Daily Variagions of pesticides content.of plankton will be studied at.the'
especially selected stations mentioned in item g. Superficial trawls with

a 1/2 meter net of #6 mesh will be made every 3 houré.
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3.

If possible, monthly sampling of postlarval shrimp abundance.

~a)

b)

Samples of the sﬁperficial waters from each of the 47 stations,'using.a
1/2 meter plankton net with #6 mesh; samples preserved in 6% formalin
neutralized with marble chips. After sorting out shrimp postlarvae, send |
these plus aliquot of remnant to CPOM (Sorting Center of Mexicd) at Mexico
City. The postlafvae will be used for éstimation of dried bidmass and
Volumé.

During autumn, special samples must be.taken in order to detect wifh_

better accuracy the date of maximum abundance.

ek, &

e v;z .
- ; F agnon A0 5 bk e A & 3, "
T & !5—9 2 AN S ‘ S5 o 2 ;"’««" fj

% It would be useful for us to be provided with these monthly samples.
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APPENDIX IV

Universidad de Sonora
Ground Data Collection
in cooperation with the University
of Arizona NASA pProject, Study of

Marine Environment of the Northern
Gulf of California.
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