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FIELD DATA AQUISITION METHODS FOR APPLIED GEOCHEMICAL SURVEYS
AT THE GEOLOGICAL SURVEY OF CANADA

ABSTRACT

The history of the development of field data
cards as used in geochemical survey work by the
Geochemisiry Section of the Geological Survey
of Canada is outlined. The development of the
cards is closely linked to the development of
computer methods as an aid to interpretation
and the requirements for standardization in
data acquisition, ‘

A description of the field data cards cur-
rently in use {s given together wiih the codes
used in completing them.

RESUME

De fagon générale, on donne l'historique de
la mise au point de caries de données sur le
terrain qui sont utilisées pour les levés géo-
chimiques effectués par la Section de géochimie
de la Commission géologique du Canada. La
mise au point de ces cartes est surtout motivée
par les progrés accomplis dans les méthodes
d'utilisation des ordinateurs qui facilitent
linterprétation et la nécessité de normaliser
les données recueillies,

On donne une description des cartes de
données sur le terrain courramment utilisées,
de méme que des codes utilisés pour les remplir.

INTRODUCTICON

The advent of large scale regional geochemical
reconnaissance programs has lead to the accumulation
of enormous amounts of data, This volume of data
necessitates that field notes and analytical resulis be
soquirved and stored systematically if anything but the
most superficial interpretation of the data is to be car-
ried out, and the data are to be more than ephemeral.

If a thorough interpretation of the data is to be
undertaken certain parameters, relevant to the particu-
lar sampling media, must be observed and recorded in
the field, If these parameters are to be consistently and
rapidly recorded by many sampling crews it is necessary
to formalize the note-taking., Hence the need for field
cards and appropriate codes for use with them,

Sooner or later the volume of data, and the produe-
tion time frame, will justify the use of computer tech-
nology. At this point in time the use of computer
oriented field cards becomes mandatory. The level to
which this technology will be applied will largely be a
function of the inferests and resources of the interpre-
ting geochemist or geologist,

In the case of stream sediments such simple, but
important, tasks as preparing lists of samples associ-

ated with the presence of precipitates or stains, or
the presence of large amounts of organic material, can
be rapidly undertaken. It becomes easy to check back
to the field data for a sample exhibiting en interesting
geochemistry and determine if any of the field para-
meters might be the cause of the sample’s abnormality,
rather than a primary geological phenomenon, Certain-
ly the recording of catchment dominant rock-types has
proved to be of the greatest assistance in establishing
appropriate threshold levels through the inspection of
histograms, ete. for each catchment group.

It is the task of the geochemist planning a sampling
program fo ensure that all the features which he con-
siders might be of relevance in his interpretation are
systematically recorded. The parameters specified on
the Geological Survey field cards must not be considered
exhaustive or the ultimate; they should, however, be
regarded as a guide, or as in the most recently devel-
oped cards a minimum standard which must be main-~
tained.

The systematic recording of sample point co-
ordinates allows the rapid machine plotting of field
observations or analytical results. In large surveys
the time and cost saved on pletting by machine, rather
than by hand, can alone justify the use of computer
technology. However, once this stage has been reached
only & small additional expenditure will allow a more
thorough investigation of the data to whatever level is
deemed expedient.

Finally, and possibly of greatest importance, the
acquisition of field and analytical data in an organized
fashion allows systematic storage. Thus the data have
some continuing value past the immediate project and
can be returned to, or compiled with other data, ata
later time,

HISTORY OF FIELD CARD DEVELOPMENT

During the 1850's and early 196('s a number of
regional geochemical surveys were carried out by the
Geological Survey in the Yukon Territory and provinces
of New Brunswick and Nova Scotia, Boyle et al. (1955,
1956, 1958), Holman (1963) and Smith (1860, 1963).
During field work, notes were kept in standard note-
books; however, to ensure that all the relevant para-
meters were considered and recorded small cards were
prepared as check lists for different materials,

In 1963 the Geological Survey commenced an in-
vestigation of biogeochemical methods which invoived
the systematic collection of a variety of materials.
However, most materials eollected were plant parts or
soils; the field procedures used in this program have
been deseribed by Fortescue and Hornbrook (1967).

In 1864 Operation Keno was undertaken in the
Keno Hill area of the Yukon Territory by C.F. Gleeson.
This survey covered 1,900 square miles of mountainous



terrain with some 5,900 stream and spring sediments
being eollected. To aid systematic field data acquisi-
tion Gleeson designed a field data card. The card was
basically 5 by 8 inches, for easy filing, and had a
perforated attachment punched so as o fit into a snap-
on cover notebook, The card was double sided, field
data being recorded on the front and analytical data
on the back; it was divided so as to accommodate the
data for four samples. The data were recorded across
the card in columns; however, these columns were not
divided in such a way as to directly use the card as a
key punch input document for data transferral to an
IBM 80 column punch card, Notwithstanding this, the
data were transferred to punch cards for Gleeson by
R.J. Bolton and G,J. Leaver of the Departmental
Computer Centre, and some preliminary data proces-
sing was carried out,

From this first experience much was learned, and
Gleeson, with the assistance of W, M. Tupper, designed
the first specifically computer oriented field data card
used by the Geochemistry Section, The new card still
retained two features in common with its predecessor,
namely: its final size and four sample capacity. This
card has been describad by Gleeson and Tupper (1967a,
1967b) and Boyle et al, (1966); it was 5 by 10 inches
to fit into snap-on cover notebooks and had two parts.
The bottom part was of a light weight card and had,
as ite Keno Hill predecessor, space for the results of
analyses printed on the back, The top part was of a
strong light paper and was separated from the bottom
by a thin carbon paper. Alternate blocks of colmns,
relating to alternating dafa items, were screened with
a light stipple to aid in filling in the correct columns,
The base card copy and light top originat were re-
duced to 5 by 8 inches by stripping off the binder tabs
at both ends of the card; the original was then mailed
to Ottawa for key punching.

The new field data card was used in the Operation
Bathurst stream sediment survey during the summer
of 1865, Although the field card was primarily meant
for stream sediments it was also used for waters and
rocks collected during this regional stream sediment
survey.

During the winter of 1967 R. G, Garrett and A, Y,
Smith greatly extended the range of field cards, de-
vising eards for field analytical data, rocks, glacial
materials and soils, stream sediments, and waters.
These five cards were all essentially the same in de-
sign concept - size 5 by 8 inches to accommodate four
samples per card, The first 31 columns of the field data
cards are all identical, being reserved for sample num-
ber, Universal Transverse Mercator co-ordinates, and
local bedrock type. The soil card uses the scheme of
soil classification followed by the Department of Agri-
culture and adopted by Canadian soil scientists. This
scheme is known as the Seventh Approximation and was
published by the Canada Sofl Survey Committee (1970),
However, many geologists are more familiar with a sys-
tem of soil horizon classification based on that used by
the U.5. Depariment of Agricuiture. To aid in compari-
son and coding, both soil horizon classification systems
are described and coded. Additionally, a master identi-
fication code was inecluded in the last column of the cards

to facilitate rapid recognition of the type of data on the
card,

Since 1967 only one change has been made to these
five cards. During fieldwork in the Beaverlodge ares
in 1969, Dyck et al. (1971) collected both lake and
stream sedimenis and waters. As a result of this
experience the water and sediment cards were combined,
and the basic set of field data cards was reduced to
four. In effect the old sediment card was dropped, and
the water card is now used for both sampling media
with the sampler making the appropriate entry of the
master identification code,

The next phase of development was brought about
by the advent of large helicopter-supported lake sedi-
ment surveys in 1872, These survays required that
note-taking time be minimized, and to this end a cheek-
off style card was devised by C, C, Durham after dis-
cussion with Geochemistry Section members, In using
these cards a figure 1 is writien in the appropriate
predesignated column to indicate the presence of &
particular phenomena or variety of a major feature, The
card was designed in a general way for use with lake
or stream sediments or waters. Certain new features
were included at this time relevant o radon surveys
where weather and water surface conditions are im-
portant, Because nesrshore lake sediments were the
main sampling medium, data were also recorded on
the general nature of the lake bottom, Finelly, an addi-
tional column was set aside to record if the sample was
a duplicate of one previously collected. This card was
used in the Bear-Slave lake sediment survey described
by Allan et al, (1873),

During the winter of 1972 a contract lake sediment
survey was undertaken in the Timmins, Kirkland Lake,
Abitibi areas of northeastern Ontario and northwestern
Quebec by C.F. Gleeson and Associates for the Geo-
logical Survey (Hornbrook and Gleeson, 1972). The
samples were collected from the ice during winter and
there was thus & limited set of features which could be
identified and systematically recorded, To ensure
that these were routinely recorded C, F, Gleeson and
E.H.W. Hornbrook designed a simplified field data card
that was successfully used on the survey.

Since 1972 the Geochemistry Section has participated
in joint Federal-Provincial geochemical surveys and con-
siderable experience in data recording has been gained
from them. Because in future these surveys will be
carried out by contract the cards have been consider-
ebly simplified in some respects. Two new field cards
known as the 1974 revision have been implemented by
R.G. Garrett and E,H.W. Hornbrook, these are for
stream and spring sediments and waters, and for lake
sediments. As with the 1972 revision of the lake sedi-
ment card, the new lake sediment card is in the check-
off style to facilitate rapid note-taking in a helicopter.
On these new cards such items as vegetation type,
weather conditions, lake boftom type, water colour
and temperature have been dropped. However, suf-
ficient undefined columns are left on the cards to allow
for the systematic recording of any of these items if
thoy are applicable, The most important addition to
the new cards is the replicate status field, During
Federal-Provinecisl geochemical surveys, sites are



routinely sampled in duplicate, samples are submitted
for analysis in duplicate, and control (reference) sam-
ples are included in the batches submitted for analysis,
These various types of replications occur randemly in
blocks of twenty samples, thus only eighteen out of
every twenty samples submitted for analysis are {rue
field samples, The various replication samples are ail
submitted to the laboratory with numbers that belong
to the project sequence, and it is, therefore, neces-
sary to define on the field data card the nature of the
gample which will be analyzed in terms of the sampling
procedure. Using the replicate status codes the data
are computer sorted into their various types and the
necessary statistical tests are carried out to determine
the sampling and analytical errors and long term com-
parability of the data,

The field eards, both laboratory and true field
data types, have over the years been used in a variety
of non-standard ways by Geochemistry Section mem-
bers. These variations have been made to fit local
and special problems. It is these modifications that
have lead to the design of new field cards which are in
some respects more general and in others more spe-
cific. The original cards were very general being
used for all sampling media and their limitations were
clear. The 1967 field cards attemptied to overcome
this by having different cards for each specific sample
media and, with the exception of the rock card, many
field data items were recorded for each media in pre-
designated columns, Experience has shown that in
some cases the cards were still too general, ¢.g., that
lake sediments had to be treated entirely separately
from spring or stream sediments, On different surveys
and projects the cards were also found to be {oo spe-
cific In their allocetion of predesignated columns, i.e.,
certain data flelds on the cards were irrelevant and
others which were relevant were missing. The evolu-
tion hag, therefore, been towards separate cards for
specific sampling media, or groups of closely allied
media, on which a minimum of columns are dedicated
to the recording of what is by consensus within the
Geochemistry Section regarded as a minimum accept-
able data set. This ehsures that the required data
are easily collected, but also allows a maximum of
flexibility from project to project. The future will no
doubt see further modifications as our experience
expands and we adapt to new sampling media and new
environments.

IMPACT OF COMPUTER TECHNCLOGY
ON FIELD CARD DESIGN

The most obvious impact of computer technolegy on
field card design is the 80-column card format which
allows immediate data {ransfer to punch cards. The
use of various mnemonics and codes makes for efficient
use of the available space. The codes, or those parts,
most commonly used in a project, are soon committed
to memory, and note-taking becomes rapid and con-
sistent. One feature of the field data cards is the blank
uncommitted space, This space is especially noticeable
on the rock card and 1974 revision of the stream and

spring sediment and water card where in excess of 20
columns are left free, The space serves two purposes.
Firstly, it allows specific data to be coded into ¢olumns
as defined by the project leader, a feature which makes
the card flexible to the needs of both the project and the
special interests of the project leader. Secondly, the
space is available for free text notes using any conven-
ient shorthand. Computer technology now allows the
handling of free text and character siring searches
where the text can be scanned for specific words, mne-
monies, or shorthand abbreviations,

In respect to the use of free text a further field
card is being planned. This card will be almost entire-
1y blank for free text notes, the only fixed format fields
will be the sample number, a text type descriptor and
card count suitable for such data base management
systems as System 2008 or GDMS, and a master identi-
fication code. The free text card cannot be used alone
as it contains no location or rock-type information; its
pitrpose is to provide virtually unlimited additional
free text capability to any of the field data cards. The
efficient use of these cards will rely partly on the care~
ful choice of the text type descriptors by the project
leader. The proposed card is deseribed in Appendix C.

FIELD CARDS CURRENTLY IN USE

Seven of the field cards are currently in use. These
are the series of four 1987 cards for field laboratory,
rock, glacial materials and soil, and sediment and water
data; and the 1972 revision combined lake and stream
sediment and water card, together with the 1974 revi-
sions of the lake sediment card, and stream and spring
sediment and water card, These seven cards are des-
eribed in the next section. It appears possible that as
less nearshore lake sediment surveys are carried out
the 1972 revision of the lake and stream sediment and
water card will pass into disuse; certainly the current
tendency is towards sampling deep lake centre or bay
sediments for which the 1974 revision lake sediment
card was especially designed.

Whilst the 1974 revision cards will be used on con-
tract surveys it is probable that the old more-detailed
cards with many predesignated columns will continue
to be used on orientation and follow-up surveys under-
taken by the Geochemistry Section.

DESCRIPTION OF FIELD CARDS

All of the field data cards have certain features in
common, the first 31 columns always contain the same
information (e.g., Fig. 3). These items are sample
number, UTM co-ordinate position, and rock-type.
Additionally, the last column of the card, coiumn 80,
contains a master identification code which is used to
indentify the general nature of the sample media.

One additional card is described which is used in
field laboratories to record any analytical data gener-
ated. On this card only the sample number appears
together with the last column master identification code.

The coding of the four common recording para-
meters is deseribed:



Sample Number

The sample number is twelve characters long
(columns 1-12) and divided into two equal six char-
acter parfs, Columns 1-8 contain the number of the
NTS map-sheet being used by the sampler. This may
be either in 1:50,000 or 1:250,000 scale; in either
case the alphabetic 1: 2560, 000 scale identifier is placed
in column 4 of the first part, and in the case of
1: 250, 000 scale maps columns 5 and 6 are left blank.
The second part, columns 7-12, consists of a year
number (7, 8}, field party number (9), and ascending
number (10-12) indicating how many samples have
been coliected by the sampler in the current year on
the stated map-sheet,

106D064712056

The above number indicates that the sample was col-
lected from within the area of NTS sheet 106D04 (Dub-
lin Guleh in the Yukon Territory), the sample was
collected in 1971 by field party number 2, and it was
the 56th sample collected by them that year in map-
area 106D904,

The difference between blank and zero can be
important during computer compilation of the data,
Therefore, a standard way of reporting the NTS map-
sheet number has been adopted. As pointed out the
1: 250,000 level alphabetic character is always placed
in column 4. The 1: 1,000,000 scale identification
numerals, e.g., 106 are placed in columns 1 to 3. If
the 1: 1,060,000 scale identifier has only two numerals,
e.g., 24, these are placed in columns 2 and 3 with
column 1 being left blank, When 1:50,000 scale maps
are used in the field the appropriate sheet identifier
is always made up to 2 figures if the number is less
than 10, e.g., 04, by placing a zero before the single
digit. A few examples are given: -

106D 04 (1:50,000)
24A (1: 250, 000)
11F13 (1: 50, 000)

The sample number may seen unnecessarily long;
however, it has proved useful and to be no great
problem in the field, The advantage of the number
lies in its uniqueness and adaptability to computer
oriented data compilation methods, The NTS map-
sheet number allows easy compilation of either 1:
50,000 or 1: 250,800 scale geochemical maps, If geo-
logical bases are available on other secales, but to
standard NTS boundaries, geochemical maps can as
easily be produced at these scales. The year identi-
fier eliminates confusion in multi-year projects within
a single group of NTS map-sheets, and the field party
number allows some quality control on sampling pro-
cedure and note-taking so that errors can be traced and
extra training of the field personnel be undertaken,
The last three digits, columns 9-12, revert to 001 as
each new map-sheet is entered each year by each field
party. This leads to consecutive numbers for each
map-sheet and field party, thus facilitating the identi-
fication of missing samples and the reckoning of the
total number of samples collected from any map-sheet,

The sample number can be unigue over a period of
one hundred years! -~ by which time no doubt our pres-
ent technology will be considered primitive and new
technologies will have been developed making current
ones redundant, This coupled with its information
content has made it particularly useful to the Geochem-
istry Section, The one limitation, that yet has {o be
met, is if one field party in one year should collect
more than 939 semples from one map-sheet, Ten field
party identifiers are available and a new one can be
used by the party in question, Certainly, it is con-
sidered unlikely that a Geological Survey of Canada
project would lead to more than 9999 samples in a
1: 50,000 or 1: 258,000 map-sheet,

'The sampie number is broken down fo two parts
for recording on the sample bags. This is more con-
venient and since the bags are prenumbered for each
day's work aids the rapid recognition of the map-sheet
number, e, g., !~

106D04
712066

This is particularly useful near map-sheet boundaries
whilst sampling from a helicopter. In the worst case
if sampling was being undertaken near a map-sheet
corner the sampler would have four piles of pre-
numbered bags to choose from, With the bags pre-
numbered as described it is easy to take the next bag
from the appropriate map-sheet pile.

Universal Transverse Mercator Co-ordinates

The majority of geochemiecal surveys are under-
taken using, as a base, topographic maps of the National’
Topographic System, published by the Surveys and
Mapping Branch of the Department of Energy, Mines
and Resources,

In the Geochemistry Section all samples, or local
sampling grids, are uniquely located in Canada using
the UTM grid which is superimposed on all current
1: 50,000 and 1: 250,000 scale.NTS maps, The general
problems of the accuracy and precision of the location
of points on these maps have been discussed by Kelly
(1972) in relation to mineral deposits, With today's
cartographic methods there is still an uncertainty of
0,5 mm in leeation; this is equivalent to 26 m and 125 m
respectively at 1: 50,000 and 1: 250,000 scales. How-
ever, in applied regional gecchemical studies absolute
aceuracy of position is not of prime importance. Of
greafer importance is the relocation of sample sites
which requires good aceuracy in the initial determina-
tion of the co-ordinates, Consequently, as much care
&s possible should be taken in marking the sample posi-
tion on the mep and in locating the sample position with
reference to landmarks, etc.

The co-ordinates may be derived in one of two
manners. Firstly, the position may be manuaily digi-
tized using a celluloid, or other, roamer and the re-
sulting co-ordinates entered on the field card. Using
a celluloid roamer co-ordinates may be read to an
accuracy of 10 or 100 metres respectively on 1:50, 000
and 1: 250, 600 scale maps, These figures correspond
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Figure 1, UTM Roamer (not to scale).

to half a division on the respective roamers and are
within the absotute accuracy of the maps (Fig. 1),
Secondly, the sample location map can be machine
digitized, this will result in co-ordinates being gen-
erated to the nearest metre. The generated co-
ordinates and associated sample numbers are stored
on magnetic tape, punched paper tape, or cards and
are later merged by computer with the remainder of
the field data, In general, the precision of machine
digitization is greater than can be obtained manually,
The choice of hand or machine digitizing will
depend on the availability of digitizing equipment, the
error rate for hand digitizing, the size of the project
and other factors. Both techniques have been success-—
fully employed at the Geological Survey of Canada.
The full co-ordinate consists of three parts, the zone,
the eestings and the northings., The UTM zone is a
two digit number, columns 13-14, which for Canada
is in the range of 07 to 22, corresponding to the Yuken
Territory in the northwest and Newfoundland in the
east, The UTM eastings are measured in metres and
consist of six digits, columns 15-20, Each UTM zone is
6 degrees wide, and the central meridian of each zone
has been given an easting of 500,000 metres. It follows,
therefore, that the eastings decrease to the west of the
cenfral meridian and inerease to the east of it, The UTM
northings are recorded in metres to seven digits, col-
umns 21-27, the actual figure corresponding to the dis-
tance north of the equator which has been given a zero
northing,

Rock-type

The choice of rock-type to represent a catchment
area will necessarily be somewhat subjective, as will
the cheice of underlying rock-type for scil and glacial
material samples, if no outcrop is conveniently close at
hand to confirm the information taken from the geo-
logical map. Both cases rely on previously made geo-

logical maps and are, therefore, subject to the well
known vagaries of mapping, In the case of a rock
sample the problems of rock nomenclature again arise;
however, one would expect that within one project all
samplers, as a result of the necessary joint discussions
at the beginning of the project, would use similar
nomenclature.

However subjective the choice and naming of rock-
types may seem, the data are of great value; even if in
an absolute sense g rock is slightly misnamed* it still
belongs to a group ‘of similar rocks. The rock-iype is
used as a sorting key to subdivide the data prior fo
routine statistical analysis to aid in the establishment
of threshold levels for the different rock-types or
materials derived from them.

A four-character mnemonic is employed to identify
rock-types on the field cards. The mnemonics are
similar to those used by the Geological Survey of
Canada's Geodat system for chemical rock analysis
management. Dawson (1370) has compiled an extensive
list of material names and the mnemonics. A list of
mnemonic rock names (Appendix A) has been generated
using the modified Franklin method as deseribed by
Cohee (1967) and used by Dawson. The pregram which
generated these mnemonics ig also reproduced in
Appendix A so that further mnemonics may be generated
which conform with those already in use. The program
is written in Fortran IV and runs at the Department of
Energy, Mines and Resources' Computer Science Centre
on & CDC 6400 under the Scope.3, 4 operating system.

Master Identification Code

The Master Identification Code has been devised
to facilitate rapid recognition of the nature of the data
recorded on a punched card, either visually or by
computer. The code is as follows:

Field laboratory analytical data

Rock field data - .

Glacial overbur‘den field data

Soil field data

Stream, lake, or groundwater field data
Stream, spring, or lake sediment field data

Free text note card

O N o 3D e

This Master Identification Code is employed on all
the field cards except the 1972 revision of the combined
water and sediment card used in early helicopter sup-
ported lake sediment surveys. Two further codes are
utilized in the Geochemistry Section central laboratories
in Ottawa:

7 Optical spectrography laboratory
8 Wet chemical laboratory

*This does not take into account gross misnaming, e. g.,
a granite for a gneiss or a hornfeis for a basalt, which
should not ceeur with trained personnel.
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ANALYTICAL CARD

(see Fig, 2)
Column Zero is used to indicate all material finer than the
preceding figure and is used in the second colummn:
1 - 6 NTS map-sheet part of Sample Number e.g., 606 —80 mesh fraction was separated and -80
’ mesh was the largest grain size analysed, or 457 -85
7 - 12 Remainder of Sample Number mesh +80 mesh fraction was ground to -120 mesh prior
to analysis. A blank in the first two columns indi-
13 - 16 Sample Material: - cates a bulk sample but the maximum size fraction of
the material submitted for analysis is still entered in
I(:g::an 23&5 the third column; e.g., 7 could indicate a rock ground
Soil SOIL to -120 mesh. '
gﬁfgszggnate" glacial material gffLM If all the fields are blank the Code is redundant,i.e.,
Transported till (exotic) TPDT in the case of waters.
g;i‘::i;gf:é‘::“e sediment gﬁg\‘; 20 Method. A code established by the user if it
Lake sediment LKSM is appropriate or needed,
gu;i{:lm ::g;:egt gfg? 21 - 25 Results of analyses in fields of five, eleven
Lapke Erater ¢ LKWR 26 - 30 analyses may be recorded to five digits. A
Stream water SRMW 31 - 35 twelfth may be recorded to four digits.
Spring water SPGW ete.
g;li_ll \;{;ttez ggg; 80 1, the Master Identification code indicating a
Heavy m?neral HVML fieid analytical card.

17 - 19 Sample Preparation Code. The first two col-
umns indicate the maximum and minimum
mechanical size of the fraction separated for
analysis and the last column the maximum size
of the material actually analyzed. The follow-
ing codes are used: -

ASTM TYLER  OPENING, mm $, Inm

1 5 & 4,00 -2.0
2 10 9 2,00 -1.0
3 18 16 1.00 0

4 35 32 .50 1.0
5 60 60 . 26 2.0
6 89 80 AT 2,5
7 120 115 . 125 3.0
8 236 250 . 062 4.0
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ROCK CARD

(see Fig. 3)
Column 37 Texture, The dominant textural feature of
the rock is described: -
1- 6 NTS map-sheet part of Sample Number . ) .
. 0 Uniform grain size
7 - 12 Remainder of Sample Number L Variable grain size
2 Megaerystic
13- 14 UTM Zone 3 Pegmalitic
4 Miarelitic
16 - 20 UTM Eastings 5 Pyroclastic
6 Cataclastic
. 7 Bioclastic
21 - 27 UT
UTM Northings 8 Oolitic
28 - 31 Rock-type. The sampler's field name for the 9 Other
rock collected, the name is recorded as a four- ,
38 Banding or Bedding. The dominant band-
charact . dix A, .
er mnemonic, see Appendix ing or bedding features of the rock is
32 - 33 Age. A code is used to define the geological described: -
period of formation of the rock, Appendix B, 0 Massive
1 Bedded
34 S8ample Type. The source of the sample is des- 2 Crossbedded
cribed in & general manner: - 3 Stump structured
1 Single grab sample g Zchz.stolsebor é‘?hated
2 Channel sample 6 M!_lelss:;i anding
3 Composite sample ‘é‘ma ¢
4 Drill core 7 Oriented megacrysts
5 Talus or other transported g g:'];act?ytlc groundmass
boulder, etc. e
6 Other 39 Alteration. Any supergene or hydrothermal
35 Colour: - alferation of the rock is described: -
0 White <20% Dark minerals 0 Fresh
1 White and black 20-40% 1 Woathored
2 White equals black  40-603 ’ Weathel'ed
3 Black and white 60-80% 3 Heg o, gl"f;fa""}:‘sd
4 Black 802 ydrothermal bleache
5 Grey , white
6 Green 4 Hydrothermsl stained ved
7 Buff or rusty
8 Orange or yellow . ; . .
As discussed earlier the remainder of the card is user
9 Red or purple . . \
defined and will largely depend on the particular pro-
36 Grain 8ize. The grain size of the roek is des- Jﬁet’ ma-ajort' lroc;c—type of concern and the interests of
eribed by a generalized scale which was the project leader.
chosen as g compromise for use with sedi- .
. As an example further fields are described for a grani-
' s i rocks: - : s . :
mentary, metamorphic and igneous rocks toid rock sampling program carried out in the Yukon
0 <0.004 mm Clay glassy Territory,
1 0.004- 0,025 mm Silt aphanitic
2 0,025- 0.125 mm very fine Sand aphanitic 4D Nature of the potash feldspars: -
3 0.125- 0.250 mm fine Sand very fine
: 0 Clear
grained 1 Cloud
4 0,250- 0.50 mm  medium coarse very fine oudy
Sand grained 41 Nature of the megacrysts (column 37 = 2);: -
5 0.50 - 1,00 mm coarse Sand fine grained 0N ¢
6§ 1.00 - 2,00 mm  very coarse medium ! Folzinegacrys s
 Sand grained y Qe :,tpar
7 2,00 - 500mm Granules medium uartz
, 3 Quartz and feldspar
grained 4 Metamorphic porphyroblasts
8 5.00 -20.0 mm Pebbles coarse e p porphy
; 5 Other
grained
9 »>20. 0 mm Cobbles, ete, Very coarse
grained




42 - 43
44

45 - 49
50 ~ 54

10

Relative percentages of hornblende and biotite.
The approximate colour index is recorded in
column 35 and dark mineral information is ex~
panded here. The sum of the two columns
should be § using 0 =0 - 10%, 5 =51 - 60%, and
9 =91 - 100%, ete.

e.g. 09 means <10% hornblende >91% biotite
27 means 21-30% hornblende 71-88% bio-
biotite
81 means 81-%0% hornblende 11-20% biotite

Sulphide mineral occurrence: -

0 Absent
i Present

Outerop area. The approximate total outcrop
area of the pluton being sampled is recorded
{o the nearest square kilometre,

Altitude. The sample site altitude above sea
level is recorded from the sampler's NTS map
or helicopter altimeter,

55 - 60

61 - 79

80

Pluton name. A six character mnemonic is
given to each pluton sampled in order to facili-
tate subsequent computer processing of field
and analytical data,

These columns are reserved for the sampler's
shorthand notes on such features as texture or
sulphide minerals. In the lafter case a specific
shorthand notation is used: -

rY Pyrite

PO Pyrrhotite
CcP Chalcopyrite
A8 Arsenopyrite
MO Molybdenite
5P Sphalerite
GA Galena

2, the Master Identification Code indieating
a rock sample card,



Column
1- 6
T-12

13-14

15 - 20

21 - 27

28 - 31

32 - 386

37 -41

42 - 45

48

47 - 48

GLACIAL TILL AND SOQIL CARD

48 - H Hemlok

(cont'd) M Maple

(see Fig, 4)
NTS map-sheet part of Sample Number
Remainder of Samplie Number
UTM Zone
UTM Eastings
49

UTM Northings

Rock-type. The underlying rock-type at the
sample site is recorded as a four character
mnemonie, see Appendix A,

Line. The line number of the sampling grid
if samples are collected on a pre-surveyed
local grid.

Station. The station number of the sample
site on the sampling grid.

Slope, The slope of the ground at the sample
site is recorded in two parts,

42-43 - Direction of slope, towards the direc-

tion, 1, e,

N slopes away to north

S5W slopes away to the southwest
44-45 - Magnitude of slope, to the nearest

5 degrees, i.e.

05 50

25 259

Relief., The slope is important in interpreting
hydromorphic dispersion patierns. However,
the general retief of the loeal envirenment is
recorded: -

¢ Flat

1 Low, 0-50 feet

2 Gentle, 50-200 feet

3 Moderate, 200-1000 feet

4 High, >1000 feet
Vegetation Type. This information is divided
into two parts: -

47 - No trees
Conifers
Deciduous
Mixed conifers and deciduous
Moss

Grasgs
Labrador tea
Spruce

Pine

Cedar
Tamarak
Poplar

48 -

WHOZBr O =o

50 - 51

B Birch
QO Oak

A Alder
W Willow

The item chosen for column 48 is the dominant
species,

Vegetation Intensity: -

0 Open

1 Sparse

2 Moderate, Parkland
3 Well-wooded, Forest

Materiel Classification. The soil or glacial
material sampled is given a broad classifica-
tion: -

10 Chernozem - undifferentiated

11 brown

12 dark brown

13 black

14 dark grey

20 Solonetyic - undifferentiated

21 solonety

22 Solod

30 Podzolic -  undifferentiated

3 grey brown

32 dark grey wooded

33 grey wooded

34 humic Podzol

35 Podzol

40 Bremisolic - undifferentiated

41 brown forest

42 brown wooded

43 acid brown wooded

44 acid brown forest

45 concretionary brown

46 alpine brown

50 Regosolic - undifferentiated

51 Regosol

52 Podzo-Regosol

60 Gleysolic - undifferentiated

61 humie Gleysol

62 Gleysol

63 eluviated Gleysol

70 Organic - undifferentiated

1 Fibrisol

72 Mesisol

73 Humisel

80 Glacial - undifferentiated

81 local 1l

82 transported till

83 glacial-lacustrine
sediment

84 esker sediment

11
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52 - b4 Depth, The depth to the top of the sample is

656 - 66

57

58

58

<0.004 mm fine Silt and Clay clayey Soil
0.004-0. 125 mm Siit clayey Loam
0.125-0.5 mm fine Sand Loam
8.5 -1,0mm medium Sand sandy Loam
1.0 -2.0 mm coarse Sand sandy Soil
»>2.0 mm Granules ete,

recorded here. In the case of seils the depth
is recorded to the nearest 1/10 of a foot, but
the decimal point is not written, being implied
between columns 53 and 54, This method is
also used for most till sampling projects; how-
ever, if very deep samples are collected in a
specific project the depths are recorded fo the
nearest foot,

Thickness. The sample thickness is recorded
to the nearest 1/10 of a foot,

Seil Horizon., The soil horizon is recorded
using a standard code, if the sample is of
glacial material {column 50 = 8) this field is
left blank: -

United States Canada
g App Lor I-H
1 Ag F
2 Aq Hor Ap
3 Ag Ae
4 Ag AB
5 By BA
6 Bg By or By
7 Bjs BC
8 C C

The colour of the sample material is coded
as follows: ~

White

Buff

Yellow
Orange
Pink

Red

Brown

Dark Brown
Black

Grey

<o

000 =3 h 1 S G0 B ke

Texture. The general size classification and
texture of the material is described heve: -

60 - 62 Structure. The structure of the material is

described in three parts; grade, class and
kind: -

60 - 1 Grade - weak

2 moderate
strong
very fine
fine
medium
coarse
very coarse

61 - Class -

T e 2 B2 W

62- 1 Kind -~ single grain
2 massive
3 blocky, angular
4 blocky, subangular
5 blocky, granular
i} platey
7 prismatic
63 - 64 Consistence. The consistence of the sample is
used to describe the agpregate nature of the
sample and is dependent on the moisture con-
tent of the sample, see column 65: -
When sample is wet, column 65 =1
11 Non sticky - non plastic
12 slightly plastie
13 plastic
14 very plastic
This is extended to slightly sticky, sticky and
very sticky material -
non plastic slightly plastic
non sticky 11 12
sllightly sticky 21 22
sticky 31 32
very sticky 41 42
plastic very plastic
non sticky 13 14
slightly sticky 23 24
sticky 33 34
very sticky 43 44

65

66

When sample is moist, column 65 = 2

51 non coherent
52 very friable
53 friable

54 firm

55 wvery firm

When sampie is dry, column 65 =3

61 loose

62 soft

63 slightly hard

64 hard

65 wvery hard

66 extremsly hard
71 weakly cemented
72 strongly cemented
73 indurated

Moisture, The moisture content of the sample: -

1 Wet
2 Moist
3 Dry

Drainage. The internal drainage of the sample
material is deseribed here: -

1 Rapidly drained
2 Well drained
3 Moderately well drained

13



66
(cont'd)
67 - 68

14

4 Imperfectly drained
5 Poorly drained
6 Very poorly drained

Special Features. Certain special features

of the sample or soil horizon may be described: -
Acecumulation of the following materiat in the
sample

01 FLime

02 iron

03 Cley

04 Silica

06 Manganese

06 Phosphate

07 Charcoal

08 Humus or organic mottling

The presence of pebbles or boulders in the
profile

horizon pebbles boulders
A 10 15
B 11 18
C 12 17

A, B&C 13 18
BaC 14 19

Other features of interest

21 Disturbance, burried profile

22 Disturbence due to trenching

23 Road or track

24 Disturbance due to drilling activity
25 Animal burrow

26 Frozen ground

69

70

71 -79

80

Heavy Mineral Separate: ~

0 Bulk sample
1 Heavy mineral concentrate from
sample

Contamination: -

¢ None

1 Possible
2 Probsable
3 Definite

User definable columns for notes or any
systematic coded data of local applicability

A Master Identification Code indicating the
general sample media: ~

3 Glacial
4 Soil

Note: This eard allows for sample location in terms
of either UTM co-ordinates or some local grid, If the
latter is used it is not necessary to record every
point's UTM co-ordinate,

However, a minimum of two points must be recorded in

terms of UTM co-ordinates, The foliowing points are
useful ones to ehoose: -

grid origin
the ends of the baseline
the four corners of each grid block



WATER AND SEDIMENT CARD

(see Fig. 5)
Column 41 Vegetation Intensity: -
i ~ : ¢ Open
1- 6 NTS map-sheet part of Sample Number : 1 Sparse
. 2 Moderate, Parkland
7 - 12 Remainder of Samplie Number 3 Well-wooded, Forest
13 - 14 UTM Zone 42 Relief. This is used o describe the general
15 - 20 UTM Eastings relief within the local sampling environment: -
{ Flat
21 - 27 UTM Northings 1 Low, 0-50 feet
2 Gentle, 50-200 feet
28 - 31 Rock-type. The major rock-type of the catch- 3 Moderate, 200-1000 feet
ment area or hydrological system is recorded 4 High, >1000 feet
as a four character mnemonic, seg Appendix A,
43 Soil Type. The general nature of the bank
32 Sample Type. The type of material sampled is material is described here; -
indicated: - 1 Alluvial
1 Stream sediment 2 Colluvial (bare rock, residual
2 Spring sediment or mountain soils)
3 Heavy minersal concentrate 3 Glacial Till
4 Stream water 4 Glacial outwash sediments
5 Well, spring or DDH water
6 Lake sediment 44 Water Level. The state of the water is des-
7 Lake water cribed here in terms of normal carrying
capacity: -
33 - 35 Stream Width or Lake Area. The stream width i Dry

is recorded to the nearest foot or the lake area

is recorded to the neavest 1/10 of & square :2; ag;vm al
kilometre, In this latter case the decimal point 4 High
is not weritten but implied between columns 34 5 Flood
and 35.
36 - 38 Water Depth. The sampling depth is recorded 4 Water Flow Rate:
to the nearest 1/16 of a foot, or 1/5 of a foot as 0 Stagnant
is appropriate (8. 1' =1,2", 0.2' = 2, 4%, etc,). 1 Slow
2 Moderate
39 - 40 Vegetation Type. This information is divided 3 Fast
into two parts: - 4 Torrent
- 0 No t.r ces 46 Water Turbulence: -
1 Conifers
2 Deciduous ¢ gt
3 Mixed conifers and deciduous 1 Slight
43 - M Moss 2 Moderate
G Grass 3 Strong
1. Labrador Tea ’
8 Spruce 47 Precipitate or Stain. This refers to any coat-
N Pine ings on pebbles, boulders or the stream
C Cedar bottoms: -
g‘ Tamaz:ak 0 None
H Z:L:: ?;ck 1 Fe hydroxi.des
M Maple 2 Mn hydroxides
. 3 Organic slime
B Birch .
0 Oak 4 Lime
A Alder 5 Sulphur
W Willow
The item chosen for column 40 is the dominant
species.

15
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48

49

50

S8ample Position, The position of a stream sam-

ple is always defined looking downstream: -

0 Centre

1 Left side

2 Right side

3 Near lakeshore

Water Colour, This description by inference
alsc includes information on the suspended
load when reviewed in conjunction with Water
Flow Rate (column 45) and Water Turbulence
(column 46): -

Clear
White
Yellow
Orange
Red
Brown
Black

(=28 <L - PR LR O . Y

Sediment Colour: -

White

Buff

Yellow
Orange
Pink

Red

Brown

Dark Brown
Black

Grey

W 00 =T & N fa SO DD ek OB

51 - 56
57 - 60
61

62 - 63
64 - 65
66 ~ 79
80

Bulk Stream Sediment Composition. The six
fields are each used to describe a different
size component on a scale of § to 9, the total
of the columns should be 9. Thus each step
indicates a 10% range, i,e,, 0 =0 - 10%,

5 =51 - 60% 9=91-100%

Gravel and Cobbles
52 0.5 -2mm coarse Sand

53 0.125-0.5 mm fine Sand

54 0.004-0,125 mm  Silt

55 <0,004 mm Clay

56 Organics

51 »2 mm

Composition of gravel, fragments, etc. The
rock-type of any clastic material is recorded
here using the four character mnemonic code,
see Appendix A.

Contaminalion: -

0 None

1 Possible
2 Probable
3 Definite

Water Temperature,. Recorded fo the nearest
degree either Fahrenheit or Celsius.

Water pH, Recorded to the nearest 1/10 pH
unit with the decimal point implied between
columns 64 and 65.

User definable columns for notes or any sys-
tematic coded data of local applicability.

A Master ldentification Code indicating the
general sample media: -

5 Water
8 Sediment

17
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Column
1- 6
712

13 - 14

15 - 20

21 - 27

28 - 31

32 - 33

34 - 36

37 - 40

41 - 43

44 - 47

48 - 50
51 - 52

WATER AND SEDIMENT CARD (Rev. 72)

(see Fig. 6)
53 - 57
NTS map-sheet part of Sample Number
Remainder of Sample Number
UTM Zone
UTM Eastings 5% 61

UTM Northings

Rock-type, The major rock-type of the lake
or stream catchment area is recorded as a
four character mnemonie, see Appendix A,

Weather., The general weather conditions are
recorded for the sample site: -

Clear or
Cloudy

Lake Surface. The water surface conditions
are recorded for use in water dissolved gas
studies: -

Glassy or
Rippled or
Choppy

Vegetation. The surrounding vegetation
types are recorded, more than one may be
checked: -

Conifers
Deciduous
Grasses
Moss

Relief. The general relief of the lake or
stream catchment basin is recorded: -

High, shear steep elevations, or
Medium, gently rolling hills, or
Low, flat lying plain or tundra

Lake Type. The general nature of the lake, or
stream bottom at the sample site is recorded: -

Rocky or
Sandy or
Clayey or
Organie, gyttja, ete.

Water Colour: -

Clear or
Yellow or
Brown

Suspended Matter. The suspended load in the
water is noted as: -

Heavy or
Light

62 - 83
64 - 66
67 - 68
69 - 72
73 - 74
75 - 17
78

79 - 86

Sediment Colour, "The colour of the sediment
is noted when wet: -

White or
Yellow or
Grey or
Brown or
Black

Sediment Composition, The four columns are
used to describe the bulk mechanical compo-
sition of the collected sediment on scales of 0
to 9, the total of the columns should be 9.
Thus each step indicates a 10% range, i.e.,
0=0-10% 5=>51-60% and 9 =91 - 100%,
ete. 1~

>0, 5 mm Sand, ete.
0. 004-0, 5 mm Silt and fine Sand
<0, 004 mm Clay
Organics

Water Depth. The sampling depth is recorded
to the nearest foot,

Stream Width or Lake Area, The stream width
is recorded to the nearest {oot or the lake area
is recorded to the nearest square kilometre.

Water Temperature, The temperature of the
water at the sample site is recorded to the
nearest degree Celsius,

Contamination, The presence of human or
natural contamination on the lakeshore or close
to the stream should be noted, more than one
may be checked: -

Work site, trench, drill site, etc.
Camp site

Fuel cache

Gossan

Sample Medium: -

Water or

Sediment
Sample Type. This is used to describe the
source of the sample: -

Lake or
Stream or
Spring

Duplicate Status, Where a duplicate sample
is collected a 1 is inserted in this field,

User defined columns for any systematically
coded data,

19
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LAKE SEDIMENT CARD (Rev. 74)

(see Fig. 7)
Column Examples: 12 Second layer of the first of a dupli-
(cont'd) cate pair
1- 6 NTS map-sheet part of Sample Number . 41 Top layer of a resampling site
42 Second layer of a resampling site
7 - 12 Remainder of Sample Number 80 Number (empty bag) for a blind
duplicate cut of one of the previous

13 - 14 UTM Zone 18 field samples

90 Number (empty bag) for a cutof a

15 - 20 UTM Eastings control (reference) sample

21 - 27 UTM Northings Note: - 31in column 39 is used instead of 0, any other
status 1-2 or 4-5 takes precedence. During any ve-
28 - 31 Rock-type. The major rock-type of the lake sampling, designated in column 39 by digits 4 or 5, the
catchment area is recorded as a four character last part of the sample number (columns 7-12) of the

originai sample on the NTS map-sheet which caused

mnemoniec, see Appendix A.
the resampling is recorded in celumns 74-78,

32 - 35 Lake Area, The area of the water body samp-

led is checked off by inserting a figure 1in 41 - 43 Relief. The general relief of the lake catch-
the appropriate column: - ment basin is recorded: -
Pond or Low, flat lying plain or tundra, or
¥ - 1 sq. kin. or Medium, gently rolling hills, or
1 -5 sqg. km, or High, shear steep elevations
>5 sq., km.

44 - 47 Composition. The four columns are used to

36 - 38 Water Depth, The sampling depth is recorded deseribe the bulk mechanical composition of
to the nearest foot, the collected sediment on scales of 0 to 3 and

0 or 1, The total of the first three columns

39 - 40 Replicate Status, The relationship of the cur- must add to 3 or 4: -
rent sample fo others in the project is des-
cribed here in a two part code: - 0 Al.asent
R, 1 Minor, <33%
39 - 0 A routine sample site 2 Medium, 33-87%
1 First of a/ch?.j!lieate pair 3 Major, >87%
2 Second of a/duplicate pair :
3 Multilayer routine sample site The three size fractions are divided as follows: -
-4 Routine spot later date resampling
5 Part of a multiple resampling set 34 >0.125 mm Sgnd
6 Not designated 5 <0.125 mm Fmes,. Siit and Clay
7 Not designated 46 Organics
g g:)i:t?:o(:ug- tg:::nscagp;:md;?g?i?_n The fourth column, 4:?, is used to record the
nation presence of an organic gel or gyttja: -
40 - 0 Single layer sediment 0 Absent
1 Top layer in a multilayered sediment 1 Present
2 Second layer down
3 Third layer down Examples: - 0220 No Sand, 33-67% Fines, 33-67%
4 Sequence continues with layers Organics, No Gel
numbered from the top down 0031 No sand, No Fines, >67%
Examples: 00 Rouline regional nonlayered sample 0131 ggg::sgs’ g;; }tl";ﬁees 678
10 First of a duplicate pair, nonlayered o L Gel 1k !
20 Second of a duplicate pair, non- rganics, Gel Hke
layered . . ic rich fi
31 Top layer of a routine layered sample The first might rlepresent an organic rich 1r_:e
32 Second layer of & routine layered grained lake sediment; the §econd an organiec rich
sample gel centre lake bottom sediment and the last a
11 Top layer of the first of a duplicate generally similar sample containing some fines.
pair
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48 - 51 Confamination. The presence of human or

52 - &7

22

natural contamination on, or near, the lake-
shore should be noted, more than onhe may be
checked: -

Work site, trench, drill site, ete.
Camp site

Fuel cache

Gossan

Sediment Colour, Up to two of the colours
may be checked: -

Tan or
Yellow or
Green or
Grey or
Brown or
Black

58 - 59

60 - 73

74 - 79

80

Suspended Matter. The suspended load in the
water is noted as: -

Heavy or
Eight

The appropriate column is checked off or both
are left blank if no suspension is visible,

User definable columns for notes or any sys-
tematic coded data of local applicability.

Original Sample Number. These columns are
used in conjunection with the Replicate Status
of the sample, see description of columns
39-40,

8, the Master Identification Code indicating &
sediment card.



STREAM WATER AND SEDIMENT CARD (Rev, 74)

(see Fig. 8)

Column
1~ 6 NTS map-sheet part of Sample Number
7 - 12 Remainder of Sample Number

13- 14 UTM Zone

15 - 20 UTM Eastings

21 - 27 UTM Northings

28 - 31 Rock-type. The major rock-type of the eatch-
ment area or hydrological system is recorded
as a four character mnemonie, see Appendix A,

az Sample Type. The type of material sampled is
indicated: -

1 Stream Sediment

2 Spring Sediment

3 Heavy Mineral Concentrate
4 Stream Water

5 Well, Spring or DDH Water

33 - 35 Stream Width, The width of the stream at the
sample site is recorded to the nearest foot,

36 - 38 Water Depth, The water depth is recorded to
the nearest 1/10 of a foot, or 1/5 of a foot as
is appropriate (0.1' =1,2", 0,2' = 2, 4", ete, ).

39 - 40 Replicate Status. The relationship of the cur-
rent sample to others in the project is des-
eribed here in a two-part code: -

39 - 0 A routine sample site

First of a duplicate pair

Second of a duplicate pair

Multilayer routine sample site
Routine spot later date resampling
Part of a multiple resampling set

Not designated

Not designated

Blind duplicate sample designation
Control {reference sample) desig-
nation

Single layer sediment

Top layer in a multilayered sediment
Second layer down

Third layer down

Sequence continues with layers num-
bered from the top down

[y

€ oo =1 O LN M L3 DD

49 -

L B O

Examples: 00 Routine regional nonlayered sample
10 First of a duplicate pair, nonlayered
23 Second of a duplicate pair, nonlayered
31 Top layer of a routine layered sample
32 Second layer of a routine layered
sample

Examples: 11 Top layer of the first of a duplicate
{cont'd) pair
12 Second layer of the first of a dupli-
" cate pair

41 Top layer of a resampling site

42 Second layer of a resampling site

80 Number (empty bag) for a blind
duplicate cut of one of the previous
18 field samples

90 Number (empty bag) for a cut of a
control (reference) sample

Note: 3 in column 39 is used instead of 0, any other
status 1-2 or 4-5 takes precedence. During any re-
sampling, designated in column 3% by digits 4 or 5, the
last part of the sample number (columns 7-12) of the
original sample on the NTS map-sheet which caused the
resampling is recorded in columns 74-79,

41 Contaminafion: -

0 None

1 Possible
2 Probable
3 Definite

42 Bank Type. The general nature of the bank
material is deseribed here: -

1 Alluvial

2 Colluvial (bare rock, residual or
mountain soils)

3 Glacial {ill

4 Glacial outwash sediments

43 Colour, The general coleur and suspended
load of the water is noted: -

0 Clear

1 Brown transparent
2 White cloudy

3 Brown cloudy

44 Water Flow Rate: -

0 Stagnant
1 Slow

2 Moderate
3 Fast

4 Torrent

45 Precipitate or Stain. The presence of any
coatings on pebbles, boulders or stream bot-
toms is recorded: -

0 None
1 Red, brown or black
2 White or buff
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46 - 48 Sediment Composition, The three columns are
‘used to describe the bulk mechanical compo-
sition of the collected sample on scales of 0 to
3, the total of the columns must add to 3 or 4:-

0§ Absent

1 Minor, <33%

2 Medium, 33-87%
3 Major, >67%

The size fractions are divided as follows: -

46 >»0,125 mm Sand
47 <0,125 mm Fines, Silt and Clay
48 Organics

Examples: - 013 No Sand, <33% Fines, >67%

Organies

121 <33% Sand, 33-67% Fines, <33%
Organics

220 33-67% Sand, 33-67% Fines,
No Organies

030 No Sand, >67% Fines,
No Organics

The first might represent a muskeg sediment;
the second & sample from a swampy stream sec-
tion; and the third and fourth ciean washed
stream sediments.

49 - 73 User definable columns for notes or any sys-
tematic coded data of loeal or special applic-
ability, The next two sets of two cotumns, 49-
50 and 51-52, have been alternately soreened
to facilitate the recording of Temperature and
pH. Temperature is recorded to the nearest
degree Fahrenheit or Celsius and pH to the
nearest 1/16 pH unit, the decimal point being
implied between columns 51 and 52,

74 - 79 Original Sample Number, These columns are
used in eonjunction with the Replicate Status
of the sample, see description of columns 39-40.

80 A Master Identification Code indicating general
sample material: -

5 Water
6 Sediment
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APPENDIX A

LIST OF MNEMONIC NAMES FOR SAMPLE MEDIA AND ROCKS

SRMW  STREAMeWATER GRHT BRANITE

LEWR LABKE+WRTER : ERDR GRAMODIORITE

IPGEH  ESPRIMCeWRTER GRPE  GRAMOFHYRE

WLWE WELL+WATER GREHNS  GREENSTOME

OOHW  DIAMOMHOeDRILL4HOLE#WATER HZBE HARZBURGITE = EAXKONITE

SMEIM STREAM*SEDIMEMT IJLT IJOLITE

LESEM LAKESSEDIMENT IGHME  IGHIMERRITE

SP3S  SFRING+SEDIMENT JIPGE JACUPIRAMGITE

HYML  HEAYY+MINERAL KHLM KEMTALLENITE = MELANO-MOMZOMITE
Z0IL =0IL KEFR EERATOFHYRE )
SLECM  GBLACIRL+MATERIAL KREH KERSAHTITE

TILL TILL I.E. LOCAL TILL EMEL.  KIMBERLITE = MICA PERIDOTITE
TERT TRANSPORTEDSTILL = EXOTIC TILL LMEF  LAMERDFHYRE

GCEM GLACIDLACUSTRINE+SEDIMENT LFTF LAFILLI«TUFF

EKEM ESKER®SEDIMENT LCTF LITHICSTUFF

ESSH GOSEAN LGRT LUSARITE

ROCK ROCK MLEH MRLIGHITE

I6RE IGHEQHZ+ROCE =t MHTT MIMEYTE

ACIY  ACIDSINTRUSIVE MHCR  MOMCHIQUITE = FOURCHITE

REXY RCID+EXTRUSIVE MHZM  MOMZOMITE = SYEHODIORITE
IMIY IMTERMEDIATE*IHTRUSIVE MGRT MUGEARRITE

IEXY INTERMEDIRTE+EXTRUEIVE Mz MUZCOVITE«BRAMITE

BCIV  BASIC+IMNTRUSIVE MFLE HEPHELIHE+EBAIALY

BEXY EBRISIC+EXTRUSIVE HFEE HEPHELIME+GHEERO

AKREEK  ALKALIC+ROCK HFLE HEFHELIME+SYEMITE = FOYRITE
UMFC OLTREAMAFIC HOME  HORDMARKITE = RTZ ALKALI-ZYEMITE
AGLM  AGGLOMERATE HORT HNORITE

ALEE FALASKITE = LEUCOGRANITE OBHT ORIMITE

HLET ALEBITITE ORCG  {OREICULAR+GEANITE

RLEE RLEKALI®EASHLT <L, F. HHMHIITE? OzD OBSIDIANM

ALER ALERLI+GRAMITE BEYE OLIVIHE+BASALT = FICRITE EBSLT = OCERMITE
ALKS HALKALISSYEMITE <C.F. BOSTOMITEX oLvYD OLIVINE+DIORITE

AEDE  ALKALI+DIAEBARE OYDE DOLIVIME+DIREASE

ALHT  ALHOITE Ovse OLIYINE+BRBEBRO

ALME  ALUMIMHOUZ+BRSALT OvHF  OLIVIME+MEPHELIMITE = HEPHELINE EHSALT
AHDE  AMDETITE gLy DLIVIMESHORITE

AERM  AHKARAMITE = AUSITE BATALT ORF4  ORTHOPYROXEHITE

AHEE AMORTHOSITE OCTT OURCHITITE

AGSH AUSITE4SYEMITE FEDT FERIDOTITE

BELT ERAZALTY FREMN FPERENITE

BEMT EBRASAMITE = OLIVINE TEPHRITE FHLT PHOHOLITE

EMTH EBENMTOMITE FERT FICRITE

BzRM  EBIOTITE#SRAMITE PLLY PILLOW+LAYA

CHMPM  CAMPTOMITE FOEN PITCHSTOME

CREEH CREEOMARTITE PPEG FORFPHYRDODELAZTIC®BREANITE

CLP¥  CLIMOPYROMEMITE PCLE  PYROCLRSTIC

CRMH ERIMNAMITE FEXD FPYROXKEHE+DIORITE

CLTF CEYSTRLSTUFF FR#H PYROXEMITE

DCIT DRCITE BZEL  GAUARTZ+RASALT

DIBE DIAEBRSE QZDE GUARTZ+DIABASE

nORT DIORITE GRS HARTZ+DIORITE = TOMRLITE
DLET DOLERITE WEZFP QUARTZ+#FELLZFAR¢FPORFHYEY
DT  DHHITE HZGE  RUARTZ+GABERD

ECLG ECLDOGITE . HZMZ BUARTZ+MOHZOMITE = RDAMELLITE
ESHT ESSEXITE BREZH QUARTZ+HOREITE

FFPF FELDEPAR+PORPHYRY BZPF QURRTZ+PORFHYRY

FLET FELZITE REVE  RAPAKIVI*GRAHITE

FHIT FEMITE ROCT EHYODDRCITE = GUARTZ-LATITE = DELLEHITE
FLEC FLOWeEBRECCIA EYLT RHYOLITE

GEER GAEERD FEBKGE RIEBECKITE+#BRAHITE

GLEE  BLASS SCOR  =CORIFA
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SRFH
SHEN
DL
ZPER
SPLT
SYHMT
SGEE
TPHE
TPRT
TECH
TELT
THLT
TLCE
TRCD
TCEL
TRCT
TRCL
TDIM
TUFF
YCTF
YiBET
WO R
WITE
HFPEK
RMPE
APEG
AFEE
ACEC
RLEC
ARDE
ECEL
ECEC
BGHE
BICE
BCME
CAFE
Conh
CLCC
[ A ReE]
CRIOK
CLED
CHEK
CoEC
nFEDS
DRRE
SREC
E] T Z3N
GCRE
GHIE
aRHL
BRHB
GRCE
HELLT
HEDMR
HERE
01T
LPLE
HiREE
FMEBL
MERK
MIE=
HTIE
MG ER
MK
M
MW
R
MiGHT
R LI
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SERPENTINITE
SHONKINITE
AODICeGERANITE
SPESSARTITE = HALCHITE
SPILITE

SYENITE

SYEHOGAEERD

TEFHRA = YOLCANIC ASH
TEPHRITE = FELDSPATHOIDAL BASALT
TESCHENITE = RLKALI GREEBRD
THERALITE = NEPHELINE GAEBRRO
THOLEIITE :
THOLEIITIC#BASALT
TRACHYAHDESITE = LATITE
TRACHYBASALT

TRACHYTE

TROGTOLITE
TRONDJHEMITE

TUFF

WITRICTUFF

YOGESITE
VOLCANIC+BRECCIA
WELDED+TUFF
METAMORPHIC#ROCK
AMPHIEOLITE
AMPHIROL I TE#GHETSS
AMPHIBOLITE#SCHIST
ANDALUSI TE4CORBIERITESSCHIST
ANDALUS I TE#SCHIST
FALUGEN+ENE 1SS
FASICeBRANULITE
BASICeSCHIST
BIOTITE+GHEISS
BIOTITE#SCHIST
ERLCITE¢MARELE
CALCAREOUS#AMPHIEOLITE
CALCAREOLS#GREENSCHIST
CALCSILICATE
CALCSILICATE+GNEISE
CHARMOCK ITE

CHLORITE #SCHIET
CORDIERITE€ANTHOPHYLL ITESROCK
CORDIERITESSCHIST
DIDFSIDE+GHEISS
DIORITE+BNEISS
GHRMET#ICHIST
SARMET+BHETSS
GLALCOPHANE#SCHIST
BHEISS

ERANULITE = LEPFTITE
GRANITE4GMEIES
GREENSTHIST
HORMELENDITE
HORNELEHDE #3NEISS
HYERIBSGEHELEE

JROEITE
LITPARLIT#ENEISS
MRGNES I AN*GREENSCHIST
MARELE

METR+ARKOSE
META#DIAEASE
METR+DIORITE
METH+GREERD
METR#EREYWACKE
METF+SEDTMENT
METASYOLCANIC
MICA#SCHIET

MIGMATITE
MUSZOV I TE#SCHIST

HPLG
ORGS
PRES
pCSC
PLLT
pzss
DSBS
SCST
IS
SLME
SLTE
ZPEN
SLEC
SPCS
TS
HRFL
ADHF
BCHF
CCHF
CIHF
SKRHM
SPEG
SPDS
COLS
BRCL
500G
MUNT
PLNT
SMRK
RMDR
RRMT
ACSL
ARGL
FBECL
AEES
ARKS
BEEL
EMET)
EMEL
ECKS
CLECR
CLGS
CLED
CECS
CHET
CIFM
CRLM
CLAY
CLIR
COAL
CELM
BTHT
DLMT
DHLM
EYFR
FPCH
FPEK
FPUK
BRCK
BRED
SPEM
HLIT
IRFM
JPRI
LENT
LMSH
LMDM
LOAR
LCGK

HEPHEL INE4GNEISE
ORTHOGHEISS

PARAGNEISE
FELITIC#SCHISEY
PHYLLITE
GUARTZ4SERICITESSCHIST
AURRTZ4SERICITE+BIOTITESSCHIET
SCHIET
SERICITE+SCHIET
SILLIMAHITE+GHEISE
SLATE

ZO0APETOHE
STAUROLITESECHIET
ZILPHIDIC#ESCHIST
TRLC#SCHIET
HORNFELS
ROALUSITESHORNFELS (C.F.
BERZICeHORHFELS-
CALCSILICATE+HDRNFELS = SKARM = TACTITE
CORDIERITE#HORNFELS

ZKRAREN

SPOTTED#SCHIST

SPOTTED+SLATE

CATACLASITE

ERECCIA

GOLMRE

MYLONITE

FHYLLONITE

ZEDIMENTARY #ROCK

ANHYDRITE

ARENITE = FPIAMMITE = ZANDSTONHE
AREHACEQUI«SHALE

REGILLITE

REGILLACEOIS«L TMESTOHE
ARGILLACEDUZ ¢ZANDETOHE

RREOSE = ARKOSIC RRERITE
BEEHTOMITIC+SHALE
BFITUMIMDUS+SANDETONE = TRR EAND
EITUMINDOS+SHALE = DIL SHALE
ELACK+SHALE

CALCARERITE

CALCAREDHE + SHALE

CALCIRUDITE

CRREOHBCEDUZ+SHALE

CHERT

CHERT+ IRON+FORMATION = TRACOHITE
CHERT#LIMEETONE

CLAY

CLAY+ IRONSTONE

coAL

COMGLOMERRTE

DIATOMITE

DOLOMITE = DIOLOSTOHE
DOLOMITICSLIMESTONE

EVAFORITE

FELDEFATHIC+ARENITE CIACLUDES ARKOSES
FELDZPATHIC+SRAYWACKE
FELDSFATHIC#WACKE

GRAYHACKE

GREEHZAND

BYFEUM

HALITE

IROMH+FORMARTION

JREFPEROLD

LIGHITE

LIMESTOHE = CHLCILUTITE
LIMEY+DOLOMITE = CALC~-DOLGMITE
LITHIC+AKEHITE

LITHIC#GRATHACKE

CHIASTOLITE>



LECWK
MARL
MDEH
MWL
G
(IRZ
FLIT
PEFPR
PRCL
| ]

-EHRTZ

REZE
EUDT
=MDE
SPPL
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LITHIC+WACKE sSLCE ZELEMITIC+EHALE

MARL IHLE =HALE

MUDETONE = CLAYETONE ELEM SILTSTOME

HOYACULITE SHEM  ETROMATOLITIC+DOLOMITE
M IGOMICTIC+COMRLOMERRATE =ERY  SURGRAYIATKE
ORTHORUARTZITE , TLLT TILLITE

FELITE = LUTITE TEVMR TRAVERTINE

FHEEPHORITE WCKE  WACKE = IMNPURE ARENITE
PORCELLAHITE MRELZ MIHERALIZATION
FOLYMIGT IC+COMGLOMERATE MYEP MASZINVE+SUHLFHIDE
UUARTZITE KK ETOCKUORE
HUARTZ0ZE+SHALE VEIN VEIN

RUDITE = FEEPHITE ALEZ ALTERATIOM«ZOHE
EANDITONE CHEN  CHIMASSTONE

SRFROFEL BREN  GREISEN

LISTING OF COMPUTER PROGRAM FOR GENERATING MNEMONICS

FROGRAM HMHMNC CINFUT OUTPUT: TAFEL=THPUT s TAPEZ» TRFES=0OUTFUTY
BEOCHEMIETRY SECTION, SECLOZICAL EURVEY OF CANATDA: OTTAWA
FROGREAM TO GEHERATE WARIABLE LENGTH MMEMOMIC CODES.

THE BRSIC ALGORITHM IS KMOWH ARE THE MODRIFIED FRAMKLIN METHOD AMD
HAE EEEN DBESCRIEBED BY COHEE <H.R.F.G. BULL. 1967 WS1s F1047-500
THIE WETHOLR HAT FURTHER BEEM MODIFIED TO COVER HUMERALS: WHICH ARE
IMCORFORATED RE FOUMD IN THE IMPUT INTO THE FIMAL MHEMONIC.

IHNPUT WORDE ARE PUNCHED LEFT JUETIFIED ACROSE INGIVIDURE DATA
CARDE RHD MAY EBE P TO 40 CHARACTERS LOMG. HYPHENS RND INTER-LORD
BAFPE ARE REPLACED BY ASTERIEKE. THE MHEMONIC MAY HAYE UFP TO EIGHT
CHARACTEREy DEFIMED BY HCHRE AT THE STRART DF THE PROGRAM., THE
IMPUT WORDCE> MUST HOT CONTAIM MORE THAM HCHR-1 ASTERISKS. I1.£.
HAYE MORE WORD-PRETE THAM THE LEMGTH OF THE MHEMOMIC. IF HUMERALE
RRE IHCLUDED (IAST+INMEY MUET BE (LE. MCHE. UP TO 1004 IMPUT

DATA CARRDE {IAY BE STACKED ZEGUENHTIALLYs THE LRST CRRD IS FOLLOWED
EY FA EILASH CARDs I.E. ~ PUMCHED IN COLUMH i,

FROGRAM WRITTEN IH FORTRAM 4 FOR CDC €400 (ECOFE 3,42 BY-GARRETTY
I GCTORER, {973, BASED ON AW ORIGINAL CDC 21040 PROGRAM WRITTEN
AT GE0 FROGEAM CEO0303.

FROGRAM EXTENZIVELY MODIFIEDs JUHE 1374,

DIMEMSION MAME (402 s SAME (400 s IDIG (400 2 CHAR (272 s HUME (10D

DIMERZION =RAVE (D 104000
COMMON ZA-HAME SAME IBIG AET » BLKy CHRR» HCHR « MCHE LEND

COMMON ~3-3AVE s NRCD: T3AY TAST NS M

IMTEGER ZAMES CHAR AT BLK TAVE

DATA (CHAR=1HA: 1HE» 1HT» 1HO 1H 1HWs AHHs THY 2 1H 2 1HT» 1HM: 1HS s 1HF s fHL
s THE» 1HC s 1HMy iHF s 1Hizs LHP 1HEK s 1HEs 1HY s 1HYXy THds 1HEy 1HED
DATA (HMB=1HOs 1H1s 1HZy 1HZs 1H42 1HSs LHE 1HT s 1HSY 1H92

"DATA CIEMT=1H2 s SAET=1H4+3: (BLK=1H s (M=12

DEFIME HUMEER OF LETTERS FOR MMEMONIC AMD INITIALIZE
HCHR=4

IF ¢MCHR. BT. 2 MCHR=2 A
HAST=NCHR-1

LEMD=4—HCHRE~2

MICHR=2 #HCHR -2

MRCD=HS=0

WRITE <3»1013

REWIND 2
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READ IHPUT WORD AHD CHECK FOR END OF KUH
READ <(is 102y HAME
IFHNAME (1) L EQ, TEXDXB0 TO 13

IMITIALIZE FOR THIE MHEMOHIC
ICHR=IRZT=INME=0

00 2 I=i,40

IDIGeld =1

EAME CI3 =HAME (I

YERIFY THE INPUYT WORD AND MAKE A COUMT FOR EACH CHRRACTER TYPE
OO & I=1s44

IFHAME I EQL BLK O TO 7

ng 2 Jd=1.87¢

IF(MAMECI) JHELCHAR L1250 TO =
ICHR=ICHR+1

=0 TO &

COHTIMNUE

IFCHAMEYIY JHE.ASTIGO TO 4
IAET=IAST+!

50 TH &

0o % J=1:10
IFCMAME <> HELHUME X360 TOD 5
IHFE=INME+1

B0 TO &

CAMTINUE

IERE=Z

=0 10 %

COHTINUE

ICHR=ICHR+INME

Ig2RY=ICHR

UZE THE ORIGINAL WORD IF IT IS .LE. MCHR CHARACTERS
IF(JCHR,GF.HCHR2 GO TO 5

CALL EEMOY

=0 70 iz

CHECK FOR THE HUMEERE OF ASTERIZSKE AND AMY OTHER EERORS
IERR=1

IF(CIASTHIMMEY LBT HCHR2 6H TH 2

IFHAST-IASTY 9 10511

IFCMDDOCMs 400 L EQ, DXWRITE (341880

IFCIERR.ER, IDWRITE <3 103> HAME

IF(IERR.ER,2IWRITE <2y 1043 MHAME

Me=pib 2

B0 TO 1

FORM MHEMONIC

CALL GUICK

50 TO 12

CALL SHORY (ICHR» TAZT?

FRINT WRRMING IF ALL 40 CHARACTERE DF THE IWFPUT WORD WERE LSED
IFCCIESAVHIASTY LSE. 4 WRITE €2 105 ZRME

ITORE MHEMOHIC AMD ORIGINAL WORD AFTER THECKIHG FOR DUFLICRTIONS
HRCD=NRCD+1

CHALL STORE

GO 70 1

PRINT FIMAL MMHEMOHIC LIST
CALL PRINT €MRCID
=TaP

FORMAT C(40R1)
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FORMAT <1H1:3Zx:2éHe LIST OF ERROR MESSAGES -0

FOREMAT <(iH 22X, 27HTOO0 MANY WORD-PARTS IN ——— s40R1D
FORMAT <1H »33¥s2PHFORBIDDEHN CHARARCTER IH —-- +40A1-)
FORMAT ¢1H »F2»27H40 CHRARACTERS FOUND IN —-- s40f1-
EMD

RUBROUTINE FEMOY

DIMEHZION MAME 400, TDUM 200 « JDEM (212
COMMON ~A<HAME: IDHMs AST s SR HCHR s MCHRE
IMNTEGER AT

REMOYE ANY RASTERISKS FROM MHEMONIC
Jd=1

00 1 I=1sHMCHE

IFHAME <I> . ERLASTI>GO0 7O 1

HAME <> =HAME (I

IF{L ERNCHRY GO 70 2

d=d+d

COHTIHUE

FAD OUT RIGHT HAND END OF MMEMOMIC WITH BLRAHES
“ALL PADER
RETURHM

EMI

EUEROUTINE FRLIER

DIMENSION HAME c402 2 TDUMCGS1) » ADUM 272
CHMMON AHAHAMEs TDUMy BLEy LMY HOHRE
INTERER ELK

FAT OUT RIGHT HAWD EMD OF MHEMOMIC WITH ELAHKES
IF <MCHR. EQ. B RETURN

HCHEF 1 =HCHE+1

D0 1 I=NCHRPLs2

HAME (12 =ELK

RETHEM

EMD

EUEROUTINE BUICK

BIMEMHZION HAME <400 5 IDUM G300 5 JDUM (280
COMMON <A-MHARMEs TTILM AST» JDUMs HEHR
INTEGER AST

FORM MHEMOMIC FROM FIRST CHARRCTER OF ERACH WORD-FART
Jd=F

ng 1 I=z2:40

IFIHAMECI? \HE,AST2»2H TO 1

MAME €2 =HAME CI+1)

IFCH ER.HMCHEXGO TO 2

BENZE S

CAOHTINUE '

FAD OUT RIGHT HAMD END OF MHEMONIC WITH BLAMKS
CALL FRIER
EETURN

EMD

SUBRDUTINE SHORT CICHR. IRET)

31
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DIMENSION HAME {403 s IDUM {400 » IDIG (400 s CHAR (27D
COMMON #A<MAME, TDUMy IDIG: AT BLK CHARRy HCHR
IHTEGER ASTy ELKsCHAR

COMMEHCE GEMERATING MNEMOMIC, SCANMIMG FOR CHARACTERT 1 TO &
Ji=1

Jo=a

Og 3 J=Jt,J2

INDL=ICHRE+IRET

IWBLMI=IWNDL-1

BO & II=1,IWDLML

I=IUbL+1-11
IFCMAME ¢I> JHE.CHARC G0 TO 2
IFHAMECI-10 L ERLARSTXG0 TO 2
CALL SHIFT (Ia ICHE TWDLD
IFCICHR.LE.HCHRO GO TO 5

COMT INUE

CHNHT IMLE

CHECK, FOR AHD ELIMIHARTE DOUBLE LETTEERS
1WDL=ICHR+IAET

0 4 II=1,IWDL

I=IWD +1-11%

IMi=1-14

IFCHAME (13 ME.MAME CIMi> 26O TD 4
IFCCIDIGYEY ~IDIGCIMI> 1> HE. G0 TO 4
CALL SHIFT (I ICHRs EWDL2
IFLICHR.LE.HCHREX GO TO S

COHTINUE

REZET Ji AND Jz TO 2CAN CHARACTER:T 10 TO &7
Ji=14

Je=a7

50 70 1

FEMOVE ANY ASTERISKS AMHI BLANK PAD RIGHT HAND ENMD OF THE MHEMONIC

CALL REMOV
RETURH

EHD

SUSROUTINE SHIFT (Is ICHRy IWDLD

DIMEMSION HAME (403, IDUIMC400 » IDIG (40>
COMMOM ~A<NAME, IDUM, IDIG

COMDEMSE MHEMONIC OME CHARACTER LEFTWARDE
IMDLHI=IMDL-1

0O 1 K=IsIWDLML

KP1=K+]

INIG GO =IDIG KPS

HAME (K2 =HAME (KF LS

ICHRE=ICHR-1
_RETLEN
EHD

SUBRDUTIHE =TORE

DIMEHSION MAME (400, SAME 402 s IDIG €400 » IDUM 2722 TEMP (23 » BAYE (S« 1 00D
COMMON <A/HAME: SAME: IBIGy ASTs BLK s IDUMs HCHR s MCHR LERD

COMMONR #S-5AVE HRCD

INTEGER SAMEsASTs ELKs FLAG TEMPy ZAVE

CHECK TO ZEE IF THIS MHEMOMIC HAS BEEM GEMERATEDR ALREATY
Hif=HRCI-1
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FLAG=RLK

IERR=0

0O 2 H=1:HM

k=0t

DO 2 I=1:HCHR

IF{HAME (I}, EG. SAVYE (I N2 3 K=K+1
COMTINUE .
IF e .HE.HCHRY GO TO 3
FLAGR=RET

CALL DUPED<{N: IERRD)
IFCIERR.ER. 1260 TO 4
G0 7O 1

CONTINUE

ETORE THE LEFT MISTIFIED MHEMONIC IM ARRAY SAVYE

Do S I=1.2
ZAYE (I NRCDY =HAME (1D
TEMP {I»=BLK

CEHTRE THE MHEMONIC IN THE EIGHT CHRRACTER FIELD

0 & I=1yHNCHR
II=LEND+I

- TEMP <II>=HRME (I

STORE FIMAL MHMEMONIC. FLAG ANMD ORIGINAL HJORD ON TAPE &
WRITE <2y (TEMPCIX»I=1,80sFLAGy (EAME (I I=1s 400

RETURH
END

SUBROUTINE DUPED (Hs: IERED

DIMEMEION HAME (402 s TRAME (403 » TEMF (S s SRAYE (B 10000 » TDIG 400 y IDUM (220

DIMENZION MEARY (502D x MRV (330

COMMON ~A-HAME» SAME: IDIGAST» IDUM: HCHR s MCHE

COMMON ~5<SAVE HRCD ISAYY IASTs HEs M
INTEGER EAMEs TEMP: SRYEAST

IF{MOD<Me 40 EQ, MURITE €2y 1012
IWDL=15AY+IAET
IFCINDOL.GE, 40, OR. HE.GE.S00 R0 TO S
WEITE <2s1022 HRCDRSH

M=iM+1

KEHR=HNCHE

CHECK FOR PREVIOUE COMFLICTE AND RECORD COMFLICTING MHEMOHIC NOS.

K=

MIAY (12 =N

00 { HH=isH=
IF<H.HE.HEAY MM, 12350 7O 1
K=+l

IFCELER, 40 G0 7O 10

MEHW O =HERY (NH: 22
COMTINUE

IFELGECEYRRITE <3 103 HRCDs {MEAY (KK sKE=1,KD

HE=HE+1

HEAV (HE» 12 =H
HERY (N3 22 =NRCT
IFCCIEAY-KY LT HCHRY 5O 7O 2

CREATE THE K-1 ZHORTER MHEMONIC IF K .GT,
IFCK.ER. 1260 TO =

Do & I=ts4a

IDEG{Ix=1

HAME {I>=SAME <I>

HCHE=KCHR+K~-1

MCHRE=24HCHR-2

ICHR=IZRY

1
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CALL SHORT (ICHRE, IRET)

CREATE A MHEMOMIC K CHARACTERS LONGER THAM MNCHE
D 4 i=i.3

TEMP {10 =HAME €12

Do 5 I=1.40

IDIRCI)=1

HAME (I3 =2AME (1>

HCHR=KCHR+K

MCHRE=Z#HCHR -2

ICHRE=ISAY

CAEL SHORT CICHREs IRST)

COMFRRE KML RMD K MHEMONMICE TO FIND THE LAST CHRRACTER BELETED
MCHREMi=HCHR-1

I & IsiHEHRME

IFLTEMF (I} .EQ.MAMECI> >G50 TO &

A=I01E4]0

&0 10 7

COHT IHUE

J=1T16E {HEHR )

CALL ASTIMC: TWDLEY

TRST=1IAET+]

REZET LEHSTH OF MNEMOHIC, CREATE HEW MNEMONIC, AND RETURN
HCHR=KCHR

HCHR=Z#HCHRE-2

ICHR=1ZRY

CHLL ZHORT (ICHREs IRET)

IAET=IAET-1

WRITE <3s1043

M=+

EETURM

WRITE ERROR MESSAGES

WRITE 432105 HRCDyHs CEAMECI> s I=14 4
M=+

bg 7 I=isHCHE

MAME (I3 =RET

IERR=1

RETURHN

WEITE 2210323 HECDy Ny (MEAY (KK? sKES1 KD
M=p+1

=0 TO 2

FORMAT (1H1,32X:26H+ LIZT OF ERROR MESSAGES -4

FORMAT <1H »3EX2FHCOMFLICT EETWEEMN MMEMONICE » Id4s4H AHDL IS
FORMART <i1H » 22 EVHMULTIPLE CONFLICTE EBETWEEN s 14)4H ANDy 4 (1215
FORMAT <1H 32X, EPHCORFLICY HAS BEEN RESOLYED )

FORMAT <IH » 100y ZOHCONFLICT UNRESDLYAELE EETWEEH :I4:5H AND » 14,25
iH PLEASE DO IT BEY HeHR —- »40A1-2

EHD

SUEROUTINE ASTIM L, IWDL)

DIMEHSION HAME <400, SAME (403 3y IDIG (G0
COMMON ~RAHAME SAME. IDIGAST
IHTEGER EAMEsRST

REINTIRLIZE ARREAY HAME ETGC.
D8 1 I=is40

InI6cix=1

HAME (1> =SRAME (I

MOVE RERUISITE FHERT OF INFUT WOKD ONE CHRRACTER RIGHT
I=0
0 & K=l.TUWDL
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KK=TWDL—1

KKP1i=KK+1

HAME (KEP 12 =HAME (KK
2 I=1+1

INSERT RASTERIEK BEFORE CHARACTER TO EE SAYEDR ANMD SEETURHN
MAME 1> =/ET
RETURN

END ,

SUBRDUTIHNE PRINT (HRCID

BIMENSION MHMC 44 » WORD <400 2 IDUM (42D s CHRR (272
COMMDH ~A-MHMC WORD, 1DUMs CHAR
INTEGER WORD, CHARsFLAB

REMIND 2

Hb=10

HH=HRCDs2+1

DO 2 H=1sHH

L=H-1

IF(HOD AL, 305 EQ. DDURITE (2101 (CHARCID 2 I=1:s8) 2 <CHARCID s I=10: 27
REAL {2 <MHMCCID» I=1:82FLAGs WORD{I> s I=1s4m

IFLEOF B3 244 1

1 HH=HM+1
UWRITE <3s102) MMy (MHMCCI> s IS1932 s FLAGy CQUORDIN s I=10 400

READ 42 <MHMCAIx:I=1sE3 sFLAR (WORD{ID s I=1a400
IFCEDF (B2 4 &
& f=HM+1
WEITE <35 1032 M MO CID 2 =122 s FLAG CWORD I 2 I=1s 410
COMTINUE
RETURH

Lo ]

101 FORMAT <(1H1.204, 35HPROGRAM TO GENMERATE MHEMOMICS FOR SEODAT AMD OT
1HER GEQ-FILES USING THE MODIFIED FRANKLIN METHOD- 10X 4SHCHARACTER
& ELIMIHATION IN THE FOLLOWING ORDER »2AR2, ISHDOUBLE LETTERS AND 112
3RE/ 14K SHMHEMOMIC, P¥s I SHORIGINAL WORD, 259, SHMNEMONIC, Xy 1ZHORIGIHN
4AL UORD-

102 FORMAT (1H 382142 15 3A1 18 AL 3H 4 0R LD

103 FORMAT {1H+s P1x: T4 15 2AL 1¥s Al 33 40ALD

EMD

35



APPENDIX B

STRATIGRAPHIC AGE OF SPECIMEN
(from Dawson, 1970)

01 Precambrian undivided 30 Mesozoic undivided

02 Archean (2400 m.y.) 31 Mesozoic-Paleozoic

03 Archean-Proterozoic 32 Triassie

04 Proterozoic (660-2400 m.y.) 33 Triassic-Jurassic
34 Jurassic

10 Paleozoic undivided 35 Jurassic-Cretaceous

11 Proterozoic-Paleozoic 36 Cretaceous

12 Cambrian

13 Cambrian-Ordovician 40 Cenogoic undivided

14 Ordovician 41 Mesozoic~Cenozoic

15 Ordovician-Siturian- 42 Tertiary

18 Silurian 43 Tertiary-Quaternary

17 Silurian-Devonian 44 Quaternary

18 Devonian

19 Devonian-Mississippian 50 Unknown

20 Carboniferous

21 Mississippian

22 Pennsylvanian

23 Pennsylvanian-Permian
24 Permien

APPENDIX C

FREE TEXT NOTE CARD

Column
1 - 6 NTS map-sheet part of Sample Number
7 - 12 Remainder of Sample Number

13 - 17 Text subject descriptor, a numberie code is used to identify the general subject
of the text,

18 - 19 A card counter, cards are number from @1 to 99, thus allowing up to 9% cards to
describe any particular feature.

20 - 79 Total of 60 columns for text or any user definable purpose.
80 9, the Master Identification Code indicating a free text card,

Note: At the Geological Survey a data base management system
known as GDMS is used {o handle the geochemical data,
A constraint with this system is that text sections for any
one text Subject Descriptor should not exceed 120 charac-
ters, i,e., 2 physical Free Text Note 80 column punch

cards,



