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INTRODUCTION

This manual is intended to describe in detail the processing of
bathythermograms at Scripps Institution of Oceanography, University
of California at La Jolla., The method described has been in use at
Seripps Institution since April, 1957.1

Enlarged prints of bathythermograph slides are now made on double-
coated Ozalid paper. This method was developed at the Woods Hole
Oceanographic Institution in 1952 where it is still in use. The U.S.
Navy Hydrographic Office also recently adopted this method of pro-
cessing bathythermograph slides. The 0zalid reproduction method re-
places the one first developed in 1941 in which the glass slide was
used as a negative, and the enlarged reproduction was made directly
on photographic paper. This former method is described briefly in H.O.
Publication No. 614,

Since 1954, the Scripps Institution no longer processes bathythermo-
graph data in the Pacific Ocean from all sources, but processes only
those slides which originate from their own observational programs.
This has reduced the work-load from approximately 30,000 bathythermo-
graph slides per year to around 12,000 per year. The staff has been
reduced to only three persons. Formerly, the work was departmentalized.
Now each set of data is processed from start to finish by one indi-
vidual. Thus each person of the staff is trained in all phases of the
work. The following persons have assisted in the preparation of this

manual: Jean Gilley, Marguerette Schultz and Imogene McKinley,
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DETAILED INSTRUCTIONS FOR BT PROCESSING

1. RECEIVING

Scripps BT slides and accompanying log sheets are sent to the BT Section
from the Marine Life Research Group or by Special Expedition leaders. If
either slides or log sheets are omitted, the Receiver must contact by tele~
phone, or mail, the person responsible for the collection of the data, re-
questing the missing items,

Slides are also processed from the following sources:

California State Department of Fish and Game
Hopkins Marine Station

IGY Island Survey

Inter-American Tropical Tuna Commission

Pacific Oceanic Figheries Investigations

Scripps Pier

Oregon State College

College of the Pacific

Hancock Foundation, Univ. of Southern California

A. LOGGING IN CRUISES

1. Assign a cruise number to each group of BT data received from each
source according to the following rules:

a, MARINE LIFE RESEARCH CRUISES (CALIFORNIA COOPERATIVE FISHERIES INVESTI-
GATIONS-CCOFI). Prefix MLR designates this source. Second part of number
designates ship, as follows:

B BLACK DOUGLAS M HUGH M. SMITH

F SPENCER F. BAIRD ' (On loan to Scripps
H HORIZON from POFI)

OR  ORCA

P PAOLINA T.

ST  STRANGER
T T-441



Third part of number indicates year and month of cruise: February, 1959:
5902; April, 1959: 5904.

EXAMPLES :

MLR H-5902: MARINE LIFE RESEARCH cruise, HORIZON, Feb., 1959
MLR OR-5903: MARINE LIFE RESEARCH cruise, ORCA, Mar., 1959

b. SPECIAL EXPEDITIONS. Assign prefix SE to all Special Expeditions.
(These usually have an Expedition name, also.)

First part of number indicates the consecutive number of the Expedition.
Assign number in the order that the Expedition data is received.

Assign second part of number consecutively to each ship taking part in the
Expedition, in the order received. Use the same Expedition number only on
data taken concurrently. If the same name should be assigned to a subse-
quent cruise, assign a new Expedition number,

EXAMPLES :

SE-12-1: DOLDRUMS Expedition (12th Special Expedition), HORIZON,
(first data received)

SE~- 9-2: DOWNWIND Expedition (9th Special Expedition), SPENCER
F. BAIRD, (second data received)

c. CALIFORNIA STATE DEPARTMENT OF FISH AND GAME. Assign prefix CF to the
number given the cruise by the Fish and Game Department, as shown on the
log sheets.

EXAMPLES:

CF-58-5-2: Calif., Fish and Game, second cruise of their ship,
SCOFIELD, in 1958

CF-58-A-3: Calif, Fish and Game, third cruise of their ship,
ALASKA, in 1958

d. INTERNATIONAL GEOPHYSICAL YEAR ISLAND SURVEY, Assign prefix IOP (Is-
lands of the Pacific). Number each cruise consecutively in the order re-
ceived. The island on which the observations were taken is considered the
vessel.

EXAMPLES:

I0P-1: Wake Island observations, (first data received)
IOP-2: Pitcalrn Island observations, (second data received)

e. INTER-AMERICAN TROPICAL TUNA COMMISSION. Use prefix ITTC followed by
a cruise number which is next consecutive number following the one used on



most recent ITTC data. This will be found on the ITTC card in the Kardex
File.

EXAMPLES :

ITTC-3
ITTC~4

f. HOPKINS MARINE STATION. No prefix is used on these cruises, considered
to be local cruises. Use next consecutive number, which will be found under
"Local”™ in the Kardex File.

EXAMPLES :

801
802
803 (Most recent Hopkins cruise processed.)

g. PACIFIC OCEANIC FISHERIES INVESTIGATIONS (POFI). Assign prefix "F" to
these cruises. Second part of number is ship number, assigned by us as
follows:

F-1 PEARL HARBOR F-6 HENRY O'MALLEY
F-2 OREGON F-7 CHARLES H. GILBERT
F-3 MAKUA F-8 CAVALIERI

F-4 HUGH M. SMITH F-9 NORTH AMERICAN

(Now on loan to Scripps.) F-10  PARAGON
F-5 JOHN R, MANNING

Third part of number is consecutive cruise number for that sghip, assigned
by POFI, Use their number.

EXAMPLES :

F-5-38: POFI JOHN R, MANNING cruise 38
F-7-42: POFI CHARLES H. GILBERT cruise 42

h. STIO PIER. Assign prefix SP. Number following prefix indicates year
and month of data.

EXAMPLES :

SP-5901: SIO Pier data January, 1959
SP-5903: SIO Pier data March, 1959

i. OREGON STATE COLLEGE. Asgign prefix 0SC. Number following prefix in-
dicates year and month of data. See SIO PIER above.
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j. COLLEGE OF THE PACIFIC. Assign prefix COP, Number following prefix
indicates year and month of data. See SIO PIER above.

k. HANCOCK FOUNDATION, UNIV, OF SOUTHERN CALIFORNIA.

2. Enter cruise nuwber, date received, approximate number of slides re-
ceived (according to log sheets), and number of copies to be printed on
"Logging In Sheet,” (Form No. 1), kept on clipboard. Check off each phase
of processing on this shect as completed.

3. Stamp all log sheets for each cruise with RECEIVED stamp and enter
cruise number on stamp in red pencil.

EXAMPLE:

Trm e s
W lee ar e [N

SCRIPPL n#b . 1 UTION OF OCZANUGKAPHY
[N
B
BATHY i :2iunISRAPH PROCESSING
CRUISE Mo. MLE R 6004
ngcmpr No.



4, Attach a label with cruise number to each box of slides. File slide
boxes, in order received, on slide shelves. Label in pencil a folder with
cruise number and place all log sheets and associated temperature sheets
in cruise folder. File folder, in order received, in log sheet file.

B. RECORDING

1. When cruise has been assigned to Processor, record cruise on Form No.
2 and Form No. 3 which are filed in the Kardex File.

a. Form No. 2, (Filed alphabetically by name of ship in the Kardex File.)
Enter cruise number and date received under "Remarks." When a ship is

used for the first time, a new card must be made. Enter ship‘s name, ship's
number {(from IBM Coding Sheet), and date first data were received.

b. Form No. 3. (Filed in Kardex File alphabetically by prefix of cruise
number.) Enter cruise number, name of ship, receiving date, BT instrument
numbers, first and last date of observations, approximate number of slides
received, and the number of log sheets received. If extra copies of the
cards have been requested, enter the name of the person to whom the cards
should be sent in column labeled "Fourth Copy." Balance of card will be
filled in when all processing is completed.

C. CHECKING SLIDES AGAINST LOG SHEETS

1. Check all data on slides against corresponding data on log sheets, and
place slideg in numerical order in box labeled with cruise number. Mark
any discrepancies with small red dot above the log sheet entry. If slide
number is incorrect, enter incorrect number in red on the margin of the log
sheet. This is to help identify the slide at the time of printing.

In general, log sheet data are considered correct, unless obviously incon-
sistent with other data. On MLR (CCOFI) cruises, discrepancies between
slides and log sheets can be verified by contacting MLR personnel by tele-
phone. It may sometimes be necessary to verify data from other sources by
letter.

2. Circle the number of any missing slides in red on the log sheet to
avoid transcription of data for which there is no corresponding slide.

3. Verify number of slides received against approximate number of slides
listed on Form No. 1, making any corrections necessary on Form No. 1.

4, 1If agency submitting data required extra copies of the cruise, enter
the number of copies requested on Extra Copy Card (Form No. 4) in Kardex
File. Three copies are customarily printed, one for Scripps Position File,
one for Scripps Cruise File, and one for the U. S. Navy Hydrographic Office.
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D, CONVERTING TIME AND DATE ENTRIES

1, All observations should be recorded in Greenwich Mean Time. If time
recorded on log sheets is other than GMI, time entries must be converted
to GMT by adding or subtracting the proper number of hours according to
the time zone in which the observations were taken., See STANDARD TIME
CHART OF THE WORLD, H., 0. No. 5192,

E. CHECKING METEOROLOGICAL DATA ON LOG SHEETS

1, Depth., Depths in excess of 4000 fathoms should be verified by means
. of a bathymetric chart. Question excessive values in red.

2. Ship's Speed. Scripps ships, in general, do not exceed 12 knots.
Question excessive values in red,.

3. Wind Direction. Usually is entered in degrees. Code according to
H,O0, Pub. No. 606-c, Table No. 1.

4, Wind Force. 1If entered in knots, no change is necessary, If entered
in Beaufort Scale, add small letter "b" after number when transcribing.

If wind force entries are not labeled specifically knots or Beaufort, com-
pare wind force and sea state entries, according to Chart No, 1, to see
which units have been used. Entries above "7" will probably be in knots,

" because sea conditions at 7 Beaufort are too dangerous for oceanographic
observations. For entries less than "6" the height of sea should de-
finitely establish the units which were used from the relationship in Chart
No. 1 of Bea state to wind force.

5. Wet and Dry Air Temperatures. Wet air temperature can never exceed

dry air temperature. 1If entries appear to have been reversed when entered,
indicate reversal on log sheet with red arrows. When these data are trans-
cribed, enter lower temperature as wet-bulb temperature and higher tem-
perature as dry-bulb temperature, and question these entries on the vellum
master,

6. Barometer Reading. Recode entries made in inches to millibars, ac-
cording to H. O. Pub, No. 606-c, Table No. 2.

7. Weather. All weather entries should be two digit numbers. Expla-
nation of weather entries is found in H, O, Pub. No. 606-c, Table No. 3.

8. Cloud Type. All entries should be coded according to H. O, Pub. No.
606-c, Table No. 4. Recode, if necessary.

9. Cloud Cover. Recode entries according to H. O. Pub., No. 606-c, Table
No. 5, if necessary. If number "10" is used, coverage is probably list-
ed in tenths and all entries need recoding.
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10, Visibility. Entries exceeding "9" indicate use of miles, and all
entries must be recoded according to H. O. Pub. No. 606-c, Table No. 6.
There is a definite relationship between visibility, fog and weather.

See that all fog weather entries have vigibility less than 1 mile,

11. Sea. Sea state should correspond to wind force within reasonable
limits. See Chart No. 1.

F. LAGQUERING SLIDES

1. Slide wmust be dipped in clear lacquer in order to prevent smearing

of the trace and data. Sowetimes this is done at the time of observation,
If slides have not been lacquered when they are received, they must be
lacquered before they are placed in the slide viewer.

2. Lacquer should be thin--the consistency of thin syrup. Too thick
lacquer dries unevenly and causes inaccurate reading.

3. Dip slide in lacquer, drain well, and stand (pin edge up) to dry.
Pin edge is beveled edge. Sometimes observers place slide in BT in-
correctly--in this case, 'pin edge" is to the left of the trace. Allow
approximately one-half hour for complete drying.

4, High humidity may cause lacquer to dry unevenly and cause cloudiness
(fog) to form on the slides. 'Foggy'' slides cannot be photographed. This
can generally be removed by relacquering. Fog can also be removed by plac-
ing elides widely spaced in a slide box with a piece of cotton dipped in
lacquer thinner. Close box tightly. Fumes from lacquer thinner should re-
move fogginess.

G. SETTING UP TEMPERATURE CORRECTION SHEETS

1. Copy cruise identification nuwber, slide nuwbers, surface reference tem-
peratures, and BT instrument numbers from log sheet on to Temperature Cor-
rection Sheet in designated columns. See Form No. 5,.

H. GRID FILE

1. Each BT instrument has an individual grid, kept filed in numerical or-
der in grid file boxes.

2.9 Each grid has instrument number, depth and calibration date recorded

on the grid. Be sure to check the calibration date on each grid against
dates of cruise to assure using the proper calibration. Instruments are
recalibrated frequently, and each calibration retains the original BT num-
ber, but generally adds a letter designation for each new calibration, i.e.,
No. 1234, No. 1234A, No. 1234B, etc.

3. New grids received are filed in grid box by number and calibration
letter and recorded on grid card in Index File.



II1. PLOTTING
A, PLOTTING, CHECKING AND CORRECTING POSITIONS

1. Plot the positions of each observation on a chart covering the area
of each cruise., When station BTs are recorded on the log sheet sepa-
rately from underway BTs, it is best to use a different colored ink for
plotting each type. Also, if cruise covers more than 1 month, each
month's observations should be plotted in a different color,

Plotting each observation helps to discover errors in either time or po-
sition. Discrepancies should be checked with track charts and the pro-
per corrections made on the log sheets. Plotting should be completed be-
fore data are transcribed to vellum master to avoid errors being incorpo-
rated into the finished data.

Special enlarged charts of areas frequently covered are especially help-
ful, as they show up swmall errors that might otherwise not be found, Our
ships do not travel at speeds over 15 knots. One degree of latitude
equals 60 nautical miles. Proportionate longitude distances can be scaled
from Mercator Charts, or taken from tables in AMERICAN PRACTICAL NAVIGATOR.

III. TEMPERATURE AND DEPTH CORRECTIONS
A. READING SLIDES

1. Temperature Correction Sheet (Form No. 5) is used for recording and
couparing slide readings.

2, 1Insert proper grid in viewer, making sure it is against pin and in-
ner epring. Adjust viewer lens for individual vision.

3. 1Insert slide in viewer against grid. Be sure it is against pin and
outer spring,

4, Read depth of surface trace and enter this depth in Column B, If the
BT depth element is in calibration, the surface scratch, which is made by
the stylus when it responds to the air-water temperature difference,
should fall on the zero line of the grid. If the surface is above the
zero line, the distance is estimated in terms of grid intervals with a
positive sign (i.e., +5 ft.). 1If the surface trace falls below the zero
line of the grid, the distance below is indicated with a minus sign (i.e.,
-10 ft.).

Allowance for any displacement in the surface relative to the grid wmust
be made in all temperature readings used for computing temperature cor-
rection and for setting up camera.

5. Read temperature at depth corresponding to the depth of the refer-
ence temperature reading. Read the surface temperature if the reference
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temperature was taken by bucket thermometer., Read temperature at thermo-
graph (TG) depth (approximately 3 meters or 10 feet) if reference temper-
ature was taken from thermograph recording. Read temperature at correct-
ed hydrographic cast depth if the reference temperature was taken by re-~
verging thermometer (R) below the surface,

Enter slide reading on temperature correction sheet in Column C.

6. Read a second temperature, below the surface, for the purpose of ap-
plying the average temperature correction at the time the slides are
photographed. The trace is read at a point where the temperature is iso-
thermal, or the temperature gradient is at a minimum., Read the temper-
ature at a point in the isothermal layer which will fall on a grid line
when the depth correction has been applied. For example: If the depth
of the surface scratch is -8 feet, read the tewmperature at a point 8 feet
below the proposed photographic set-up depth.

Enter 8et-up temperature and set-up depth in Columng F and H.
B. COMPUTING AVERAGE TEMPERATURE CORRECTION

1, Temperature corrections are computed separately for each grid or in-
strument.

2. Subtract algebraically the temperature read from the slide (Column C)
from the reference temperature (Column D). Tabulate the difference with
proper sign in Column E.

3. Tabulate in a frequency diagram all differences for each grid.

4, Sum the differences algebraically and divide by the number of entries.
This average (with algebraic sign) is the temperature correction,

IMPORTANT EXCEPTIONS: In the summation, omit all differences which are
excesgively large in either a positive or negative direction. These must
be examined separately to determine if they are caused by the slide not
being pushed tight against the pin in the BT instrument, or if they are
caused by an error in recording the reference temperature,

If the preceding and succeeding observations have been taken sufficiently
close in time and space, it is frequently possible to identify slides
which have not been pushed tight against the pin. The questionable trace
is superimposed over the preceding and succeeding traces iQ the viewer,
without the grid. If the questionable trace appears to beAQhe left of
the trace of both the preceding and succeeding traces, and these latter
traces are approximately the same temperature at their greatest depth,
it is probable that the questionable slide (whose temperatures appear to

be colder at all depths) was not pushed tight against the pin.
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I1f, by moving the questionable trace relative to the grid to a point
where the trace reads the same at depth as the preceding and succeed-
ing slides, the temperature difference between surface temperature
reading and reference temperature is approximately equal to the aver-
age temperature correction, we assume that this slide was not pushed
tight against the pin and we give this slide a special correction, suf-
ficient to make the printed trace agree at depth with the other obser-
vations.

If the comparison at depth shows the questionable trace to be in good
agreement with the preceding and succeeding slides, the large differ-
ence may be the result of an error in reference temperature, and this
slide should be given the average temperature correction.

Large positive or negative differences can be caused by a change in
calibration due to rough handling. If this occurs, it can usually be
detected by a sudden change in the amount of the temperature differ-
ences, which change would continue throughout subsequent observations.
When this occurs, a separate temperature correction should be computed
for those observations taken after the new set in the instrument has
occurred,

5. When the average temperature correction has been computed, it is
added algebraically to the set-up temperature (Column F) and the cor-
rected set-up temperatures are tabulated in Column G.

When slides have been given a special temperature correction, make
notation in margin at top of sheet or by circling difference so that in
routine printing they will not be overlooked. The figures in Column G
are written in ink for easier reading in the darkroom.

C. COMPUTING DEPTH CORRECTION

1, Compute the average depth displacement of the surface scratch from
the values tabulated in Column B. Enter average correction in ink at
the top of the sheet. Generally, the depth response of the BT is com-
paratively uniform, However, if the depth response is erratic, the
average depth correction is not applied to each slide. Rather, at the
time of printing, each slide is given a special correction so that the
surface scratch falls on the zero line.

In all cases, the position of the surface scratch should be checked in
the camera before printing and adjusted where necessary. Where the sur-
face scratch is a blob, the center of the blob is usually assumed to be.
the surface. »

Since set-up temperatures are read with allowance for the depth of the
surface trace, and at a point where the temperature is isothermal, a
slight vertical adjustument of the slide relative to the grid will not
alter the horizontal setting of the temperature correction.
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D. SPECIAL INSTRUCTIONS FOR MLR SLIDES USING REVERSING THERMOMETER
REFERENCE TEMPERATURES

1, MLR sends with their slides special tabulated data sheets with
temperatures taken by reversing thermometer. These are generally
given for 3 depths: approximately 10 meters, 30 meters and 100 meters.
MLR slides should be read at the corrected depths of the reversing
thermometer recorded and compared with the reversing thermometer read-
ings. Whenever possible, slides are then printed using the 10-meter
reversing therumometer temperatufe for a set-up temperature, However,
this is not possible when the traces on the slides show a very sharp
thermocline for most of the slides in the cruise. In the case of sharp
thermoclines, it is better to use the average correction.

When using the reversing thermometer correction, underway slides, which
will not have a reversing thermometer reading supplied, are printed in

chronological order with the stations, and the correction for the pre-

ceding station slide 1is used.

When transcribing TCS onto the vellum for a cruise where reversing
thermometer corrections have been used, each slide will have an in-
dividual correction (the difference between the original slide reading
and the reversing thermometer temperature). Mark this temperature cor-
rection on the vellum with (R) to indicate the type of correction which
was used.

IV. PRINTING AND DEVELOPING
A. MIXING BASIC CHEMICALS

1, Basic Developer. To 2 quarts of very warm water, slowly add the
contents of 1 can of DEKTOL DEVELOPER, stirring constantly until com-
pletely dissolved. This can be mixed in a large stainless steel pan,
or directly in the brown l-gallon jug in which it will be stored. Ab-
solute cleanliness of the pan or jug is necessary, because any con-
tamination of the Basic Developer affects its efficiency and lasting
quality, .

2. Acetic Acid (Short Stop). Pour 3 quarts of cool water into a one-
gallon clear glass jug. Add 1 quart GLACIAL ACETIC ACID., If kept
tightly closed, this will last indefinitely.

B. MIXING CHEMICAL SOLUTIONS FOR DEVELOPING

1. 1Into small white enamel pan, pour one-half quart Basic Developer
Add 1 quart cool water.

2., Into medium- sized pan, pour 8 ounces (1 pint) Basic Acetic Acid
(Short Stop), add 33 quarts cool water,
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3. Into medium-sized stainless steel pan, pour 3 quarts warm water.
Slowly add the contents of 1 box KODAK ACID FIXER, stirring constantly.
When fixer is completely dissolved, add 1 quart cold water.

4, Into small enamel pan, pour 40 oz. cool water. Add 1 capful of
KODAK PHOTO-FLO,

5. 1Into large pan, run cool water constantly with siphon overflow.

NOTE: The Basic Developer and the Acetic Acid can be kept in the gal-
lon jugs, if tightly capped, for a week or more. The solutions mixed
for developing, with the exception of the developer itself, can be used
until they no longer work properly, or have been reduced too far by
evaporation. The developer should be discarded when it begins to dark-
en, and leftover developer should be thrown out at the end of the day's
printing.

C. CUTTING FILM

1, Cut 12 x 18" sheets of Kodalith Ortho Film (Type 3) into 16 pieces
3 x 45" in size. Film may be cut in advance if it is stored in a light-
proof box.

D. LENS ADJUSTMENT

1. Lens opening numbers have inverse relation to diameter of lens open-
ing. Large lens opening numbers mean smaller lens opening.

2. Slides vary greatly in density of smoke or gold. It is necessary to
print a few test films to determine the proper lens opening. A very
dense slide requires a large lens opening (not larger than F8) while a
lightly-smoked slide requires a smaller lens opening. Too large a lens
opening will result in too dark a film or light-streaking, while too
small an opening will develop too slowly and turn gray before the pro-
per contrast is reached.

3. Smoked slides generally require more light than do gold slides. A
good starting point for smoked slides 18 F8, and a good starting point
for gold slides is F11,

E. EXPOSURE TIME

1. Exposure time must be tested. Proper timing comes with experience,
and depends upon the capacity of the operator to judge density of smoked
or gold slides.

2. Normal exposure time is 1 to 3 seconds. Dark or heavily-smoked
slides require greater exposure. High contraat and clarity between trace
and grid is the desired result.
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Too much light or too long exposure will give less flexibility in
developing. Too little light or too short exposure time causes the
negative to turn gray before the proper contrast is reached.

3., It is easier in the darkroom to adjust the lens opening than to
adjust the exposure time. If possible the exposure time should be
set at the beginning of printing, and adjustments made during print-
ing with the lens opening.

4., If the film develops too fast (in less than 20 seconds), decrease
lens opening. If film is not fully developed in 45 seconds, increase
lens opening. If adjusting lens opening does not produce the desired
result, it may be necessary to adjust the exposure time.

F. GRID AND SLIDE ADJUSTMENT

1, Grid is placed in bottom plate below camera. Place it in the hold-
er, face down, with bottom edge of the grid against the spring. The
emulsion side of the grid should then be on top. Be sure the right edge
of the grid is against the pin,.

2. Place slide, smoked side up, in top plate tight against pin and
spring with spring towards you. Turn plate over from side to side and
place on set-pins of bottom plate. Be sure plates are flat together.

3. Turn on focus light, Place etched glass on mask. Use focus ad-
justment wheel to bring image of both slide and grid into sharp focus.
The picture can be made larger or smaller by moving the entire camera
up or down. Entire grid should show in picture. Adjust wargin of
print by moving the mask on top of the camera.

Adjust depth with set-screw on front edge of grid plate so that surface
scratch is on zero line of grid. Set temperature with set-screw on
right side of grid plate to agree with set—up temperature of individual
slide. Turn off focus light

Once the camera has been set for a particular grid with the average
temperature correction applied, any trace which departs from the set-
up temperature by wmore than 0.2°F (0.1°C), and which has not been given
a special temperature correction, should be re-checked for possible er-
ror in reading.

4., When trace has been set up so that the surface scratch is on the
zero line, and the set-up temperature at depth is in agreement with
Column G of the temperature correction sheet, the timer is set in ac-
cordance with Instruction E 1-4. :

G. PRINTING

1., With grid and slide properly positioned and timer set, film is held
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flat against framer mask by hand or by means of etched glass (used
also for focusing). Exposure is made by use of foot switch or hand
switch on timer,

2. 1If one operator is working alone in the darkroom, it is custom-
ary to print approximately 30 slides before commencing development.
The light-safe film box is used to store both exposed and unexposed
film, 1If two operators are working in the darkroom, developing may
proceed one film at a time as it is exposed.

H. DEVELOPING FILM

1. Time in Developer (Solution B-1). Place film, one at a time, in
solution, face down, to moisten entire surface at once. Turn film over
and agitate rapidly by hand until picture develops. Allow contrast to
develop between trace and grid, and the grid lines to be clear. Then
remove immediately and place face down in Acetic Acid (Short-Stop),
Solution B-2,

2. Time in Acetic Acid (Solution B-2). Agitate film in Acetic Acid
2 seconds. Then allow to stand until several prints have been develop-
ed. Maximum allowable time in Acetic Acid is 45 minutes.

3. Time in Acid Fixer (Hypo, Solution B-3). Up to 30 films may be
placed in the hypo at one time. Agitate films while in hypo until fi{lms
clear. Do not remove films until all cloudiness has disappeared.

4, When film is clear, place one at a time in clear running water wash.
Inspect each negative for clarity. All negatives do not clear equally
in time or evenly across negative. Leave films in clear, cool running
water for approximately 5 minutes. '

5. Next place group of negatives in Photo-Flo (Solution B-4). Agitate
for 1 or 2 minutes, Remove film from solution and hang up by corner to
dry.

6. Each f£1lm should be checked for accuracy and clarity before 0Ozalid
prints are made. Films which vary more than 0.1°F (0.05°C) from the
set-up temperature must be re-photographed.

V. TRANSCRIBING

A. All recorded data must be transcribed from the log sheets to the
vellum master sheets (Form No. 6) in the proper code., Entries on the
vellums are in the same order as they appear on the log sheet with the
exception of the KEY, which is determined as follows:

The key is a five-digit number plus, in certain instances, letters. It
is composed of the latitude in degrees plus the longitude in degrees.
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Latitudes of less than 10 should be prefixed by "0." Longitudes of
less than 10 should be prefixed by "00,'" and longitudes of less than
100 should be prefixed by "0.'" Five-digit numbers without letters in-
dicate North latitude and West longitude. South latitudes are indi-
cated by prefixing key with "S," East longitudes are indicated by add-
ing "E" to the end of the number. No spaces are used between numbers
and letters. The KEY is used for the geographical filing of the data,

Use India ink in all transcribing. Other types of ink are not dense
enough to print properly on the 0Ozalid machine.

B, After transcribing, all data should be proof-read to ellminate any
errors which might have been made in copying.

C. Temperatures at the depths specified on the vellum should be read
“from the Kodalith negative and recorded on the vellum master sheets al-
so in India ink,

D. When temperatures have been read, each trace should be classified
by type according to instructions contained in U.S. Navy Hydrographic
Office manual, INFORMATION CONCERNING U.S. NAVY HYDROGRAPHIC OFFICE
BATHYTHERMOGRAPH PRINTS, revised May, 1959,

E. Vellum master sheet and Kodalith negative are then stapled together
with small staples as close to the edge as possible, Top of vellum is
stapled to bottom of negative, back to back.

Vi. OZALIDING
A, MACHINE OPERATION

Print required number of copies of each negative and vellum on the Ozalid
wachine according to OZALID INSTRUCTION MANUAL,

Each card is first printed on both sides, then developed. Eight cards
can be printed at once, providing the negatives are of similar density.
The speed required for best results for film reproduction is (generally)
faster than the speed required for printing the vellum side of the card.
Therefore, the machine speed must be changed between the printing of the
film and the printing of the vellum. The speed required for best re-
sults also varies with the temperature at which the machine is running,
the humidity and the air temperature.

B. MACHINE CARE

The Ozalid wmachine should be serviced periodically by a qualified ser-
vice technician. Between regular service periods, the machine should

be dusted frequently and the light cylinder cleaned with the wmop provided
by the Ozalid Company.
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Care should be taken not to turn off the machine before all ammonia
has been evaporated from the developer tank. A plece of brown wrap-
ping paper run through the developer section is a good way to absorb
excess ammonia. Also keep a piece of brown wrapping paper in the
developer section when machine is not in use.

Consult the OZALID MANUAL for detailed instructions on machine care.
Major adjustments and repairs must be made by the Ozalid Service Techni-
cian,

VII. FILING
A, FINAL DISPOSITION OF ORIGINAL AND PROCESSED BT DATA

1., Slides. Slides are filed in wooden boxes in the fire-proof vault
on Lower Campus, Each cruise is labeled for reference, Cruises are
filed according to cruise number and source.

2. Negatives. Negatives are stored in the cruise file. Fold bottom of
vellum over negative. Put in bundles of approximately 50, secured by a
rubber band. Each bundle should have a card attached listing the numbers
of the vellums and the cruise number. Send the bundles to the Supervisor.

3. Cards. One copy is sorted and filed by 1° square in the Position
File. One copy, in numerical order, is placed in the Cruise File., Other
copies are sent to individuals or institutions, on request. All copies
are sent to the Supervisor for filing or mailing.

One copy of each cruise is sent to the U.S. Navy Hydrographic Office by
Certified Mail. (Cut off the bottom of the mailing label which indicates
fourth class mail.)

4. Log Sheets. Staple together all data pertaining to each cruise.
Place plotting sheet on top, check-off sheet on the bottom. Send these,
with the completed cards, to the Supervisor. The log sheets are ulti-
mately filed by cruise number in the f£iling cabinets in the vault.

VIII. INDEXING
A, ANALYTIC INDEX

1. Area Index Cards. Each cruise is indexed on the proper Area Index
Card in the Index box. Code cards are kept in the front of the Index
box which give proper code numbers for the areas covered. The following
information is listed on Area Index cards: cruise number, months cover-
ed by crulse, number of observations, regularity of observations, type
of BT instrument used, section length. Other information listed on the
cards is no longer recorded.
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2. Ship Book. List cruise under ship name by cruise number, area,
dates of cruise and date of completion of processing. Special Ex-
peditions are also listed by expedition number in the Special Expe-
dition section. Cruises processed at the U.S. Navy Hydrographic Of-
fice are listed in the Hydro section by their cruise number, They
are also listed by ship, if the ship is one belonging to the Pacific
Oceanic Fisheries Investigations., (See list of these ships in Re-
ceiving section of this manual.)

3. Cruise Time and Date Graphs Book. Enter each cruise (in order
processed) on the proper page in the Graph Book, Pages are design-
ated by year of cruises. Enter cruise by a blue line covering the
dates included in the cruise. List the number of the Area Index card
above the blue line, If a cruise covers more than one year, it should
be indexed on the page for each year covered. Cruises processed at
Hydro should also be listed in this book by their cruise number, in
the order received,

All cruises are cross—-indexed to the Area Index card, 1In this way it
is possible to find cruises according to ship, cruise number, area
covered, or dates covered, and to determine the frequency of obser-
vations, depth of readings and possible utility for analysis.

B. 1-DEGREE SQUARE INDEX

Sért cards by l-degree squares and record the number of cards in each
square, by month and by year, on the proper page in the l-Degree Square
Book. Add the number of cards to the cumulative total for that square
on the total sheets.

Pages are set up to cover a 5-degree square, for 12 months, for 6
years. Half-sheets contain cumulative totals of all observations for
each l-degree square, by months.

The individual 1~degree squares are numbered according to their po-
sitions on a map. See example:

5oN._175°E 180° 175°Weoy
N
N.E.Book Lol N.W. Book
N S IR I S
- 1T«
.
L .
S.E.Book ,Fﬂﬁm_k, L S.W. Book
|
[ — ,r_,.T-._.._
5°S=—- |1 ---5°S

- 175°E 180° 175°w
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All cards in the S.E. quadrant, whose longitudes are less than 120°E,
are indexed in the INDIAN OCEAN AND SOUTH CHINA SEA book.

All cards in the N,E, quadrant, whose longitudes are less than 120°E,
are indexed in the INDIAN OCEAN AND SOUTH CHINA SEA book.

Antartic Atlantic cards, south of 50°S, from 0° to 20°E, are indexed
in the INDIAN OCEAN AND SOUTH CHINA SEA book.

Antarctic Atlantic cards, south of 50°S, 0° to 75°W, are indexed in
the SOUTH PACIFIC, WEST LONGITUDE book.

IX. MATERIALS AND EQUIPMENT

A. SPECIFICATIONS FOR THE PHOTOGRAPHIC COMPONENTS OF THE BT CAMERA,
FIGURE 1

1. Camera Box, Fig. 2. 1Into 1/4" groove at top of box is fitted
1/8" plate glass On top of this glass is fitted the Mask Developer,
Drawing No. D-21246. The two plates are held in place by a metal
frame. The mask is smaller in size than the bottom plate in order
that there be some leeway in positioning the grid in the finished
print. Above the Camera Box, a tilted mirror is held in position

by wing nuts on metal brackets. The mirror is adjustable so that

the operator may sit or stand while printing. The grid and slide
holders are designed so that the slide and grid appear right-side

up in the wirror.

2. Lens. Kodak Enlarging Ektanon F-4.5, 75mm—L (Cost approxi-
mately $50.00 to $75.00.) :

3. Tlme-O Lite. Type P-49, Series D. (Cost approximately $25.00.)
Time-O-Lite foot switch is obtainable from Industrial Tiwmer Corpo-
ration, Newark, N, J. (Cost approximately $15. 00 )

4. Standard Lamp Housing for 4" diameter diffuser, and Enlarger Bulb
No. P. H. 302.

5. Frame Mask, See Drawing No., D-21246,

6. Etched Glass, 3 x 5" extra fine sand-blasted 1/8" plate glass,
one side only, etched. Use etched side down.

7. Standard Mercury Relay Switch,

B, DRAWINGS AND SPECIFICATIONS FOR GRID AND SLIDE HOLDER

1., Grid and Slide Holder, Drawings B-8519, B-8520, B-8521, B-8522,
A-8523, A-8524, A-8525, A-8526, A-8527, A-8528, A-8529 and A-7669.
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NOTE: There is an important change in B-8519 and B-8520. The
center assemblies have been rotated 180 degrees. When the grid
and slide are properly mounted against the pin and spring, the
image which appears in the wmirror above the camera is right-side

up.

The Grid and Slide Holders in use at Scripps were made at no cost

to us by the machine shop at the U.S. Navy Electronics Laboratory,
Point Loma, San Diego, California.

2, Adapter for BT Slide Holder, Drawing No. A-847. This mounting

is used with unmounted grids when reading slides in viewer for temper-
ature and depth corrections.

C. LIST OF COMMERCIALLY AVAILABLE DARKROOM EQUIPMENT NECESSARY TO
CARRY OUT BT PROCESSING

1. Five standard photographic safelights. Use 15-watt bulbs and

red filters 51" in diameter, Wratten Series 1-A,

2. Photo trays. Two 14 x 16 x 23" enamel, for developing; two
10 x 12 x 2" stainless steel, for developing; one 113 x 15 x 5"
stainless steel, for washing.

3. One Kodak automatic tray siphon.

4. One mixing hose for hot and cold water,

5. One large funnel, glass or steel,

6. One pharmaceutical graduate in 1 qt. size, enamel or glass.

7. One exhaust fan and light-safe ventilator for removal of chemi-
cal odors.

8. One dark brown and one clear gallon jug for mixing chemicals,
9. One paper cutter for cutting film.

10. Lines and clotheepins for drying film,

11, The Scripps shop made darkroom léad sink, 30 x 84 x 5", shelves
for storing chemicals, rack for drying negatives and light-safe box
for storing exposed and unexposed film, )

D. LIST OF PHOTOGRAPHIC AND OZALID EXPENDABLE SUPPLIES AND CHEMICALS

1. Kodak Dektol Developer-~use according to commercial instructions.
(We have found that we get better contrast between trace and grid by
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by using Dektol Developer rather than Kodalith Developer.)

2. Glacial Acetic Acid--see INSTRUCTION MANUAL for mixing directions.

3. Kodak Acid Fixer--use according to commercial instructions.

4., Kodak Photo-Flo--use according to commercial instructions,.

5. Kodalith Ortho Film (Type 3), 12 x 18" sheets, 50 sheets per box.
(Cost approximately $32.00 per box.) Film is cut into 3 x 43" pieces.

6. Double-coated Ozalid Cards. These cards are provided at no cost
by the U.S. Navy Hydrographic Office.

7. Vellum Data Sheets (Form 6) printed by Secripps Publications De-
partment at no cost. Use 83 x 11" K&E Swallow Tracing Paper N-179L,
Cut into 4 forms after printing. Buy paper several months in advance
and open packages to hasten aging. Aged paper prints much better.

E. OZALID MACHINE

1. Ozalid Machine Model 200 is used for prinfing cards. Maintenance
costs run approximately $250,00 per year. This inclues $96.00 for
machine servicing by the Ozalid Company, the replacement of one lamp
at $105.00, and the balance for ammonia.

F. PHOTOGRAPHS OF DARKROOM SET-UP

1, Camera Installation,

2. Close-up of Camera, Grid and Slide Holder.

3, Close-up of Frame and Magsk for Camera Box.

4. Sink and Developing Equipment.

5. Drying Racks,

1 May 1960
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