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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
Geochemistry 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 is given together with the codes
used in completing them.

RESUME

De facon générale, on donne l'historique de
la mise au point de cartes 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
l'interprétation 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.

INTRODUCTION

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 results be
acquired 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 produc-
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 interests 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 an 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, etc. for each catchment group.

It is the task of the geochemist planning a sampling
program to 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 plotting by machine, rather
than by hand, can alone justify the use of computer
technology. However, once this stage has been reached
only a 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, at a
later time,

HISTORY OF FIELD CARD DEVELOPMENT

During the 1950's and early 1960'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 (1960, 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 involved
the systematic collection of a variety of materials.
However, most materials collected were plant parts or
soils; the field procedures used in this program have
been described by Fortescue and Hornbrook (1967).

In 1964 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 collected. 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 to 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 described 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 its 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 columns,
relating to alternating data items, were screened with
a light stipple to aid in filling in the correct columns.
The base card copy and light top original 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 1965. 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 cards 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
s0il 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 Soil Survey Committee (1970).
However, many geologists are more familiar with a sys-
tem of soil horizon classification based on that used by
the U.S. Department of Agriculture. To aid in compari-
son and coding, both soil horizon classification systems
are described and coded. Additionally, a master identi-
fication code was included 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 area
in 1969, Dyck et al. (1971) collected both lake and
stream sediments 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 1972, These surveys required that
note-taking time be minimized, and to this end a check-
off style card was devised by C. C. Durham after dis-
cussion with Geochemistry Section members. In using
these cards a figure 1 is written in the appropriate
predesignated column to indicate the presence of a
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 to radon surveys
where weather and water surface conditions are im-
portant. Because nearshore lake sediments were the
main sampling medium, data were also recorded on
the general nature of the lake bottom. Finally, 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. (1973).

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 a 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-
ably 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 bottom 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
they are applicable. The most important addition to
the new cards is the replicate status field. During
Federal-Provincial 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 randomly in
blocks of twenty samples, thus only eighteen out of
every twenty samples submitted for analysis are true
field samples. The various replication samples are all
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
sample 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 attempted 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, e.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 too spe-
cific in their allocation of predesignated columns, i.e.,
certain data fields on the cards were irrelevant and
others which were relevant were missing. The evolu-
tion has, 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 ensures 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 TECHNOLOGY
ON FIELD CARD DESIGN

The most obvious impact of computer technology on
field card design is the 80-column card format which
allows immediate data transfer 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 string searches
where the text can be scanned for specific words, mne-
monics, or shorthand abbreviations.

In respect to the use of free text a further field
card is being planned. This card will be almost entire-
ly 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 2000 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
purpose 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 described in Appendix C.

FIELD CARDS CURRENTLY IN USE

Seven of the field cards are currently in use. These
are the series of four 1967 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-
cribed 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, column 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 described:



Sample Number

The sample number is twelve characters long
(columns 1-12) and divided into two equal six char-
acter parts. Columns 1-6 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: 250,000 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 collected by the sampler in the current year on
the stated map-sheet.

106D04712056

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 106D04.

The difference between blank and zero can be
important during computer compilation of the data.
Therefore, a standard way of reporting the NT'S 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: 1,000,000 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: 250,000 scale geochemical maps. If geo-
logical bases are available on other scales, 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 unique 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 to be
met, is if one field party in one year should collect
more than 999 samples 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: 250,000 map-sheet.

The sample number is broken down to 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
712056

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 geochemical 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 location; this is equivalent to 25 m and 125 m
respectively at 1: 50,000 and 1: 250,000 scales. How-
ever, in applied regional geochemical studies absolute
accuracy of position is not of prime importance. Of
greater importance is the relocation of sample sites
which requires good accuracy in the initial determina-
tion of the co-ordinates. Consequently, as much care
as possible should be taken in marking the sample posi-
tion on the map and in locating the sample position with
reference to landmarks, ete.

The co-ordinates may be derived in one of two
manners. Firstly, the position may be manually 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, 000 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 absolute 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 eastings 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 Yukon
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
central meridian and increase 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 choice of underlying rock-type for soil 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 a rock is slightly misnamed* it still
belongs to a group of similar rocks. The rock-type is
used as a sorting key to subdivide the data prior to
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 (1970) 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 described by
Cohee (1967) and used by Dawson. The program which
generated these mnemonics is 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 a 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:

1 Field laboratory analytical data

Rock field data

Glacial overburden field data

Soil field data

Stream, lake, or groundwater field data
Stream, spring, or lake sediment field data
Free text note card

W oW

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 hornfels for a basalt, which
should not occur with trained personnel.
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Column

1 - 6 NTS map-sheet part of Sample Number

7T-12
13 - 16
17 - 19

Remainder of Sample Number

Sample Material: -

Rock

Gossan

Soil

Undifferentiated glacial material
Till (local)

Transported till (exotic)
Glacial-lacustrine sediment
Esker sediment

Lake sediment

Stream sediment

Spring sediment

Lake water

Stream water

Spring water

Well water

DDH water

Heavy mineral

ROCK
GSSN
SOIL

GLCM
TILL

TPDT
GSCM
EKSM
LKSM
SMSM
SPGS

LKWR
SRMW
SPGW
WLWR
DDHW
HVML

ANALYTICAL CARD

(see Fig. 2)

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 ¢, mm

1 5 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 . 25 2.0
6 80 80 L1717 2.5
7 120 115 .125 3.0
8 230 250 . 062 4.0

Zero is used to indicate all material finer than the
preceding figure and is used in the second column:
e.g., 606 -80 mesh fraction was separated and -80
mesh was the largest grain size analysed, or 457 -35
mesh +60 mesh fraction was ground to -120 mesh prior
to analysis. A blank in the first two columns indi-
cates a bulk sample but the maximum size fraction of
the material submitted for analysis is still entered in
the third column; e.g., 7 could indicate a rock ground
to -120 mesh,

If all the fields are blank the Code is redundant,i.e.,
in the case of waters.

20 Method. A code established by the user if it
is appropriate or needed.

21 - 25 Results of analyses in fields of five, eleven
26 - 30 analyses may be recorded to five digits. A
31 - 35 twelfth may be recorded to four digits.

ete.

80 1, the Master Identification code indicating a
field analytical card.
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Column

1- 6

7-12
13- 14
15 - 20
21 - 27
28 - 31
32 - 33
34
35
36

0
1
2
3
4
5
6
7
8
9

ROCK CARD
(see Fig. 3)

NTS map-sheet part of Sample Number
Remainder of Sample Number

UTM Zone

UTM Eastings

UTM Northings

Rock-type. The sampler's field name for the

rock collected, the name is recorded as a four-

character mnemonic, see Appendix A.

Age. A code is used to define the geological
period of formation of the rock, Appendix B.

Sample Type. The source of the sample is des-

cribed in a general manner: -

1 Single grab sample

2 Channel sample

3 Composite sample

4 Drill core

5 Talus or other transported
boulder, etc.

6 Other
Colour: -
0 White <20% Dark minerals
1 White and black 20-40%
2 White equals black 40-60%
3 Black and white 60-80%
4 Black >80%
5 Grey
6 Green
7 Buff
8 Orange or yellow
9 Red or purple

Grain Size. The grain size of the rock is des-

cribed by a generalized scale which was
chosen as a compromise for use with sedi-
mentary, metamorphic and igneous rocks: -

<0.004 mm Clay glassy
0.004- 0.025 mm Silt aphanitic
0.025- 0.125 mm very fine Sand aphanitic
0.125- 0.250 mm fine Sand very fine
grained
0.250- 0.50 mm medium coarse very fine

Sand grained

0.50 - 1.00 mm coarse Sand

1.00 - 2.00 mm  very coarse medium
Sand grained
2.00 - 5.00 mm  Granules medium
grained

5.00 -20.0 mm Pebbles coarse
grained

>20. 0 mm Cobbles, etc.

grained

fine grained

very coarse

37 Texture. The dominant textural feature of
the rock is described: -

0 Uniform grain size

1 Variable grain size

2 Megacrystic

3 Pegmatitic

4 Miarolitic

5 Pyroclastic

6 Cataclastic

7 Bioclastic

8 Oolitic

93 Other

38 Banding or Bedding. The dominant band-

ing or bedding features of the rock is
described: -

0 Massive

1 Bedded

2 Crossbedded

3 Slump structured

4 Schistose or foliated

5 Gneissic banding

6 Migmatitic

7 Oriented megacrysts

8 Trachytic groundmass

9 Other

39 Alteration. Any supergene or hydrothermal

alteration of the rock is described: -

0 Fresh

1 Weathered

2 Weathered, gossanous

3 Hydrothermal bleached

white
4 Hydrothermal stained red
or rusty

As discussed earlier the remainder of the card is user
defined and will largely depend on the particular pro-
ject, major rock-type of concern and the interests of
the project leader.

As an example further fields are described for a grani-
toid rock sampling program carried out in the Yukon
Territory.

40 Nature of the potash feldspars: -
0 Clear
1 Cloudy
41 Nature of the megacrysts (column 37 = 2): -

0 No megacrysts

1 Feldspar

2 Quartz

3 Quartz and feldspar

4 Metamorphic porphyroblasts
5 Other



42 - 43 Relative percentages of hornblende and biotite. 55 - 60 Pluton name.

44
45 - 49
50 - 54

10

The approximate colour index is recorded in

A six character mnemonic is
given to each pluton sampled in order to facili-

column 35 and dark mineral information is ex-~ tate subsequent computer processing of field
panded here. The sum of the two columns and analytical data.

should be 9 using 0 =0 - 10%, 5 =51 - 60%, and

9 =91 - 100%, etc. 61 - 79 These columns are reserved for the sampler's
shorthand notes on such features as texture or

e.g. 09 means <10% hornblende >91% biotite
27 means 21-30% hornblende 71-80% bio-

sulphide minerals, In the latter case a specific
shorthand notation is used: -

biotite
81 means 81-90% hornblende 11-20% biotite PY Pyrite
PO Pyrrhotite
Sulphide mineral occurrence: - CP Chalcopyrite
AS Arsenopyrite
(1) gfsse“;t MO Molybdenite
ese SP Sphalerite
GA Gal
Outcrop area. The approximate total outcrop alena
area of the pluton being sampled is recorded 80 2, the Master Identification Code indicating

to the nearest square kilometre.

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

a rock sample card.



Column

7-12
13 - 14
15 - 20
21 - 27
28 - 31
32 - 36
37-41
42 - 45
46

47 - 48

GLACIAL TILL AND SOIL CARD

48 - H Hemlok

(cont'd) M Maple

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

Rock-type. The underlying rock-type at the
sample site is recorded as a four character
mnemonic, 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, i.e.

N slopes away to north

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

5 degrees, i.e.

05 50

25 250

Relief. The slope is important in interpreting
hydromorphic dispersion patterns, However,
the general relief of the local environment is
recorded: -

0 Flat

Low, 0-50 feet

Gentle, 50-200 feet
Moderate, 200-1000 feet
High, >1000 feet

GO D

Vegetation Type. This information is divided

into two parts: -

47 - No trees
Conifers
Deciduous
Mixed conifers and deciduous
Moss

Grass
Labrador tea
Spruce

Pine

Cedar
Tamarak
Poplar

48 -

MHQZRE Q= w RO

50 - 51

Birch
Oak
Alder
Willow

s> 0w

The item chosen for column 48 is the dominant
species.

Vegetation Intensity: -

0 Open

1 Sparse

2 Moderate, Parkland
3 Well-wooded, Forest

Material 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

31 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 humic Gleysol

62 Gleysol

63 eluviated Gleysol

70 Organic - undifferentiated

71 Fibrisol

72 Mesisol

73 Humisol

80 Glacial - undifferentiated

81 local till

82 transported till

83 glacial-lacustrine
sediment

84 esker sediment

11
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52 - 54

55 - 56

57

58

59
0
1
2
3
4
5

Depth. The depth to the top of the sample is 62 - 1 Kind - single grain
recorded here. In the case of soils the depth 2 massive
is recorded to the nearest 1/10 of a foot, but 3 blocky, angular
the decimal point is not written, being implied 4 blocky, subangular
between columns 53 and 54. This method is 5 blocky, granular
also used for most till sampling projects; how- 6 platey
ever, if very deep samples are collected in a 7 prismatic
specific project the depths are recorded to the
nearest foot. 63 - 64 Consistence. The consistence of the sample is
used to describe the aggregate nature of the
Thickness. The sample thickness is recorded sample and is dependent on the moisture con-
to the nearest 1/10 of a foot. tent of the sample, see column 65: -
Soil Horizon, The soil horizon is recorded When Sflm%ls; sstw;v:l:;’ c—oil;:n 1(55;1Lr)st-;c1
using a standard code, if the sample is of 12 sli h}il lastic
glacial material (column 50 = 8) this field is 13 1 shy P
left blank: - plastic
’ 14 very plastic
0 Umt:(c)io States I?ﬁ:alflj-l This is extended to slightly sticky, sticky and
very sticky material
1 Ag F
3 21 Xeor An non plastic slightly plastic
. A2 AD non sticky 11 12
5 B3 BA sllightly sticky 21 22
6 Bl Beor B sticky 31 32
7 Bg Bg t very sticky 41 42
8 C C . .
plastic very plastic
ick 1
The colour of the sample material is coded nqn stic v 3 14
as follows: - slightly sticky 23 24
’ sticky 33 34
0 White very sticky 43 44
1 Buff
2 Yellow When sample is moist, column 65 =2
Z g.ral‘r{lge 51 non coherent
5 er(li 52 very friable
o Biown 53 friable
7 Dark Brown gg f:::; firm
8 Black
9 Grey When sample is dry, column 65 =3
Texture. The general size classification and 61 loose
texture of the material is described here: - 62 soft
. 63 slightly hard
<0, 004 mm fine Silt and Clay clayey Soil 64 ;alfd y
0.004-0.125 mm Silt clayey Loam 65 very hard
0.125-0.5 mm fine Sand Loam 66 extremely hard
0.5 -1,0mm medium Sand sandy Loam 71 weakly cemented
>12‘ (()) m_rr?. 0 mm 22‘11;181;31::‘2?0 sandy Soil 72 strongly cemented
. : 73 indurated
60 - 62 fls:;ﬁgzz ifg;jgg;;?;e ;ﬁ;g: rr:;;esrsilnﬁ 65 Moisture. The moisture content of the sample: -
kind: - 1 Wet
2 Moist
60 - 1 Grade - weak 3 D;’;
2 moderate
61 - i o B stron%‘ 66 Drainage. The internal drainage of the sample
9 ass ;’iir(;y ine material is described here: -
3 medium 1 Rapidly drained
4 coarse 2 Well drained
5 very coarse 3 Moderately well drained

13



66
(cont'd)

4 Imperfectly drained
5 Poorly drained
6 Very poorly drained

67 - 68 Special Features. Certain special features

14

of the sample or soil horizon may be described: -

Accumulation of the following material in the

sample

01
02
03
04
05
06
07
08

Lime

Iron

Clay

Silica

Manganese

Phosphate

Charcoal

Humus or organic mottling

The presence of pebbles or boulders in the

profile

horizon
A
B
C

A, B&C
B&C

pebbles boulders
10 15
11 16
12 17
13 18
14 19

Other features of interest

21
22
23
24
25
26

Disturbance, burried profile
Disturbance due to trenching

Road or track

Disturbance due to drilling activity
Animal burrow

Frozen ground

69 Heavy Mineral Separate: -

0 Bulk sample
1 Heavy mineral concentrate from
sample

70 Contamination: -

0 None

1 Possible
2 Probable
3 Definite

71 - 79 User definable columns for notes or any
systematic coded data of local applicability

80 A Master Identification Code indicating the
general sample media: ~

3 Glacial
4 Soil

Note: This card 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 following points are
useful ones to choose: -

grid origin

the ends of the baseline

the four corners of each grid block



Column
1- 86
7-12

13 - 14

15 - 20

21 - 27

28 - 31

32

33 -35

36 - 38

WATER AND SEDIMENT CARD

(see Fig. 5)
41
NTS map-sheet part of Sample Number
Remainder of Sample Number
UTM Zone 42

UTM Eastings
UTM Northings

Rock-type. The major rock-type of the catch-
ment area or hydrological system is recorded

as a four character mnemonic, see Appendix A.

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

1 Stream sediment

Spring sediment

Heavy mineral concentrate
Stream water

Well, spring or DDH water
Lake sediment

Lake water

=3 O O W D

Stream Width or Lake Area. The stream width
is recorded to the nearest foot or the lake area
is recorded to the nearest 1/10 of a square
kilometre. In this latter case the decimal point
is not written but implied between columns 34
and 35.

Water Depth. The sampling 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", etc.).

39 - 40 Vegetation Type. This information is divided

into two parts: -

39 - No trees
Conifers
Deciduous
Mixed conifers and deciduous
Moss

Grass
Labrador Tea
Spruce

Pine

Cedar
Tamarak
Poplar
Hemlock
Maple

Birch

Oak

Alder

Willow

40 -

EPOUEITITHQZURIQEw®wNRO

The item chosen for column 40 is the dominant
species.

43

44

45

46

47

Vegetation Intensity: -

0 Open

1 Sparse

2 Moderate, Parkland
3 Well-wooded, Forest

Relief, This is used to describe the general
relief within the local sampling environment: -

0 Flat

Low, 0-50 feet

Gentle, 50-200 feet
Moderate, 200-1000 feet
High, >1000 feet

B 0 N

Soil Type. The general nature of the bank
material is described here; -

1 Alluvial

2 Colluvial (bare rock, residual
or mountain soils)

3 Glacial Till

4 Glacial outwash sediments

Water Level. The state of the water is des-
cribed here in terms of normal carrying
capacity: -

1 Dry
2 Low

3 Normal
4 High
5 Flood

Water Flow Rate: -

0 Stagnant
Slow
Moderate
Fast
Torrent

o BN

Water Turbulence: -

0 Still

1 Slight

2 Moderate
3 Strong

Precipitate or Stain. This refers to any coat-
ings on pebbles, boulders or the stream
bottoms: -

None

Fe hydroxides
Mn hydroxides
Organic slime

Lime

Sulphur

Ol WO

15
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48

49

50

Sample 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
also includes information on the suspended
load when reviewed in conjunction with Water
Flow Rate (column 45) and Water Turbulence
(column 46): -

0 Clear
White
Yellow
Orange
Red
Brown
Black

DG W N

Sediment Colour: -

White

Buff

Yellow
Orange
Pink

Red

Brown

Dark Brown
Black

Grey

o

O 00~ MU wW b

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 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% 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.

Contamination: -

0 None

1 Possible
2 Probable
3 Definite

Water Temperature.. Recorded to 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 Identification Code indicating the
general sample media: -

5 Water
6 Sediment

17
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Column
1- 6
7-12
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 58 - 61

UTM Northings

Rock-type. The major rock-type of the lake
or stream catchment area is recorded as a
four character mnemonic, 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
Organic, gyttja, etc.

Water Colour: -

Clear or

Yellow or

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

Heavy or
Light

62 - 63
64 - 66
67 - 68
69 - 72
73 - 74
75 - 77
78

79 - 80

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 ¢
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. : -

>0. 5 mm Sand, etc.
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 foot 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, ete.
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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Column

1- 6
7T-12
13 - 14
15 - 20
21 - 27
28 - 31
32 - 35
36 - 38
39 - 490

LAKE SEDIMENT CARD (Rev., 74)

(see Fig. 7)

NTS map-sheet part of Sample Number
Remainder of Sample Number

UTM Zone

UTM Eastings

UTM Northings

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

Lake Area. The area of the water body samp-
led is checked off by inserting a figure 1 in
the appropriate column: -

Pond or

- 1sq. km, or
1 -5 sq. km, or
>5 sq. km.

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

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

39 - 0 A routine sample site

1 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
numbered from the top down

W o 1O U kWD

40 -

B W o PO

Examples: 00 Routine regional nonlayered sample

10 First of a duplicate pair, nonlayered

20 Second of a quplicate pair, non-
layered

31 Top layer of a routine layered sample

32 Second layer of a routine layered
sample

11 Top layer of the first of a duplicate
pair

Examples:
(cont'd)

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 39 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 - 43

44 - 47

Relief. The general relief of the lake catch-
ment basin is recorded: -

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

Composition. The four columns are used to
describe the bulk mechanical composition of
the collected sediment on scales of 0 to 3 and
0 or 1. The total of the first three columns
must add to 3 or 4: -

0 Absent

1 Minor, <33%

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

The three size fractions are divided as follows: -

44  >0.125 mm Sand
45 <0.125 mm Fines, Silt and Clay
46 Organics

The fourth column, 47, is used to record the
presence of an organic gel or gyttja: -

0 Absent
1 Present

Examples: - 0220 No Sand, 33-67% Fines, 33-67%

Organics, No Gel
0031 No sand, No Fines,

Organics, Gel like
0131 No Sand, <33% Fines, >67%

Organics, Gel like

>67%

The first might represent an organic rich fine
grained lake sediment; the second an organic rich
gel centre lake bottom sediment and the last a
generally similar sample containing some fines.

21



48 - 51

52 - 57

22

Contamination. The presence of human or
natural contamination on, or near, the lake-
shore should be noted, more than one may be
checked: -

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

Fuel cache

Gossan

Sediment Colour.
may be checked: -

Up to two of the colours

Tan or
Yellow or
Green or
Grey or
Brown or
Black

58 - 59
60 - 73
74 - 179
80

Suspended Matter.
water is noted as: -

The suspended load in the

Heavy or
Light

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 conjunction with the Replicate Status
of the sample, see description of columns
39-40.

6, the Master Identification Code indicating a
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 catch-~
ment area or hydrological system is recorded
as a four character mnemonic, see Appendix A.

32 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", etc.).

39 - 40 Replicate Status., The relationship of the cur~
rent sample to others in the project is des-
cribed 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

ey

W 0 ~1I O U1 WD

40 -

W N O

Examples: 00 Routine regional nonlayered sample
10 First of a duplicate pair, nonlayered

20 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 39 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 Contamination: -

0 None

1 Possible
2 Probable
3 Definite

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

1 Alluvial

2 Colluvial (bare rock, residual or
mountain soils)

3 Glacial till

4 Glacial outwash sediments

43 Colour. The general colour 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, 33-67%
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%
Organics
121 <33% Sand, 33-67% Fines, <33%
Organics

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

030 No Sand, »67% Fines,
No Organics

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

49 - 73 User definable columns for notes or any sys-—
tematic coded data of local or special applic-
ability. The next two sets of two columns, 49-
50 and 51-52, have been alternately screened
to facilitate the recording of Temperature and
pH. Temperature is recorded to the nearest
degree Fahrenheit or Celsius and pH to the
nearest 1/10 pH unit, the decimal point being
implied between columns 51 and 52.

74 - 79 Original Sample Number. These columns are
used in conjunction 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

Acknowledgments

The field data and field laboratory cards described
in this paper have developed over the years through the
experience of past and present Geochemistry Section
members and summer students who have worked on
sampling crews. The present cards in use can in no
way be looked upon as the invention of any one person,
they have developed through a team effort of combined
experience, frustration and needs.

The author would like to express his thanks to
R.W. Boyle and E.H.W. Hornbrook who read the manu-
script of this paper and suggested improvements to it.

References

Allan, R.J., Cameron, E.M., and Durham, C.C.

1973: Reconnaissance geochemistry using lake sedi-
ments of a 36,000 square mile area of the north-
western Canadian Shield; Geol. Surv. Can,,
Paper 72-50, 70 p.

Boyle, R.W., Illsley, C.T., and Green, R.N.
1955: Geochemical investigation of the heavy metal
content of stream and spring waters in the
Keno Hill-Galena Hill area, Yukon Territory;
Geol. Surv. Can., Bull. 32, 34 p.

Boyle, R.W., Pekar, E.L., and Patterson, P.R.
1956: Geochemical investigation of the heavy metal
content of streams and springs in the Galena
Hill-Mount Haldane area, Yukon Territory;
Geol. Surv., Can., Bull 36, 12 p.

Boyle, R.W., Koehler, G.F., Moxham, R.L., and
Palmer, H.C.

1958: Heavy metal (Zn, Cu, Pb) content of water and
sediments in the streams, rivers and lakes of
southwestern Nova Scotia; Geol. Surv. Can.,
Paper 58-1, 31 p.

Boyle, R.W., et al.

1966: Geochemistry of Pb, Zn, Cu, As, Sb, Mo, Sn,
W, Ag, Ni, Co, Cr, Ba and Mn in the waters
and stream sediments of the Bathurst-Jacquet
river district, New Brunswick; Geol. Surv.
Can., Paper 65-42, 50 p.

Canadian Soil Survey Committee
1970: The system of soil classification for Canada;
Information Canada Paid Publication A42-4069,
249 p.

Cohee, G.V.
1967: Standard stratigraphic code adopted by A.A.
P.G.; Am, Assoc. Pet. Geol. Bull., v. 51,
p. 2146-2150.

Dawson, K.R.
1970: Description of the Geological Survey analysis
requisition forms; Internal document, 20 p.

Dyck, W., et al.

1971: Comparison of regional geochemical uranium
exploration methods in the Beaverlodge area,
Saskatchewan; In Geochemical Exploration,
Ed. R.W. Boyle, Can. Inst. Mining Spec.
Vol. 11, p. 132-150.

Fortescue, J.A.C., and Hornbrook, E.H.W.
1967: Progress Report on biogeochemical research
at the Geological Survey of Canada, 1963-1966;
Geol. Surv, Can., Paper 67-23, Pt. 1, 143 p.

25



Gleeson, C.F., and Tupper, W.M.

1967a:

1967b:

Holman,
1963:

26

Coding system and field card for geochemical
surveys of streams; In Proceedings, Sym-
posium on Geochemical Prospecting, Ottawa,
April, 1966, Ed, E.M. Cameron; Geol. Surv.
Can., Paper 66-54, p. 271,

Coding system and data cards used in recon-
naissance geochemical surveys; Trans. Inst.
Mining Met. London, v. 76, p. B52-B54.

R.H.C.

A regional geochemical reconnaissance of
stream sediments in the northern mainland of
Nova Scotia, Canada; In Eight papers on

regional geochemistry_ﬂl Canada, Geol. Surv.

Can., Paper 63-23, p. 1-19.

Hornbrook, E.H.W., and Gleeson, C.F.

1972:

Regional geochemical lake bottom sediment
and till sampling in the Timmins-Val d'Or
region of Ontario and Quebec; Geol. Surv.
Can., Open File 112,

Kelly, A. M.

1972:

Recommended standards for recording the loca-
tion of mineral deposits; Geol. Surv. Can.,
Paper 72-9, 8 p.

Smith, A.Y.

1960:

1963:

Heavy metal (Zn, Pb, Cu) content of stream
sediments of part of Westmorland County, New
Brunswick; Geol. Surv. Can., Paper 59-12,

8 p.

Copper, lead, and zinc content of stream sedi-
ments in southeastern New Brunswick; Geol.
Surv. Can., Paper 62-22, 19 p.



M
ROCK
IGRK
ACIY
AEXY
My
TEXY
BCIW
BEXY
RERK
UMFC
AGLM
ALZE
RLET
ALKE
ALK
ALKE
AKX DE
ALNT
RLME
AMDE
Ak FM
AMRE
AZEM
BELT
BENT
EMTH
EGRM
CMPM
CREEM
CLF¥
CREMH
CLTF
DCIT
DIE=
DORT
OLRET
DUNT
ECLE
EZHT
FFPP
FLET
FHIT
FLEC
SEER
BLEE

APPENDIX A

LIST OF MNEMONIC NAMES FOR SAMPLE MEDIA AND ROCKS

STREAMSLATER

LAKE#HATER

ZFRIMS®WRTER

WELL®WATER

TIAMOMDeTR ILLHOLE®WATER
STREAM«ZEDIMENT
LAKE®SEDIMENT
ZPRING®ZEDIMENT
HERY Y eMIMERAL

=0IL

GLACIAL+MATERIAL

TILL I.E. LOCAL TILL
TRANZFORTEDSTILL = EXOTIC TILL
GLACIOLACUSTRINESSEDIMENT

ISHEOUZeROCK
HACIDSINTRUSIVE
ACIDSEXTRUSIVE
IMTERMEDIRTESINTRUSIVE
IHTERMEDIATESEXTRUZIVE
ZICeINTRUZIVE

BHZICeEATRUSIVE
ALKALICSROCK

ULTRAMAFIC

AEELOMERATE

ALAZKITE = LEUCOGRANITE
ALEITITE
ALKALISEASALT <C.F.
ALEALI#GRAMITE
ALKALI®IYENITE
ALKALI+DIAREASE
ALMOITE

AL IMOUZBREALT

AMDEZITE

AMEARAMITE = RAUGITE BHZALT
AMORTHOZITE

AUGITE®SYENITE

BAZRLT

EAZAMITE = OLIYINE TEPHRITE
BEMTOMITE

EIOTITESGRANITE

CAMFTOMITE

CHREEBONRTITE

CLIMOFPYROSENITE

CRINAMITE

CRYZTRLSTUFF

DACITE

DIREAREE

DIORITE

DOLERITE

DUNITE

ECLOGITE

ESZEXNITE

FELDEFARePORPHYRY

FELZITE

FENITE

FLOWSERECCIR

SAEBERD

GLAZD

HAWARTITE?

CC.F. BOETOMITEX

GENT
5RDE
GRFR
BRENE
HZRG
TULT
IGHME
JZPG
KHLM
KRFF
FREN
FMEL
LMFF
LFTF
LCTF
LiBRT
MLEH
MHTT
MR
MHZM
MsRT
MY B
HPLE
HFGE
MELE
HIME
HORT
ODNT
OBCiz
OB=D
aLve
aLvn
OwIDEe
Oviae
ovHP
oL
OrRF<
aocTT
FRIOT
FREM
FHLT
FCRT
FLLY
FICEM

FFER
PCLD
FR:D
FRxH

GRANITE

SRAMODIORITE

GRAMOFHYRE

FREENTTOME

HARZBURGITE = ZAXOMITE

IJOLITE

IGNIMERITE

JRCUPIRANGITE

KEMTALLENITE = MELAND-MOMZOMITE
KERRTOFHYRE

KERZAMTITE

EIMEERLITE = MICH PERIDOTITE
LAMFROFHYRE

LAFILLI*TUFF

LITHICSTUFF

LUGARITE

MALIGHITE

MIMETTE

MONMCHIGIITE = FOURCHITE

MOMZOMITE = ZYEMODIDRITE

MUGERRITE

MUEZCOVITESGRAMITE

MEFPHEL IME®BRZALT

MEFHEL INE*GAEERDO

HEFHEL IME®:ZYEMITE = FOYRITE
HORDMARKITE = QT2 ALKARLI-ZYEMITE
HORITE

ODIMITE

ORBICULARSSEAMITE

OBRZIDIAN

OLIVIME®BASALT = PICRITE BELT = OCEAMITE
OLIVINE«DIORITE

OLIVINE«DIREARSE

OLIVINEeBHEERRD

OLIVIME®MEFHELIMITE = MEFHELINE BREALT
OLINVINESNMORITE

ORTHOPYROXENITE

OUACHITITE

FERIDOTITE

FERKNITE

FHOMOLITE

FICRITE

PILLOMeLAYA

FITCHETOME

FORFHYRDELAZTICeRANITE

FYROCLAETIC

FYROSENEDIORITE

PYROSKENITE

HURRTZBAEALT

CUARTZ¢DIREREE

RUARTZeDIORITE = TONALITE
NUARTZeFELDEFARFODRFHYRY
RUARRTZSARERD
HUARTZeMONZONITE =
BUARTZeNORITE
HUARTZeFORFHYRY
RAFPRK IV I#GRANITE
RHYODACITE = QUARRTZ-LATITE = DELLEMITE
RHYOLITE

RIEBECKITE®GRANITE

=ZORIA

ADAMELLITE
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ZRPM
“ZHEM
ZDCG
=ZPER
EPLT
ZYHT
ZER
TFHE
TFRT
TECH
TRLT
THLT
TLCE
TRCD
TCEL
TRCT
TRCL
ToIM
TUFF
WCTF
MERET
WIZCE
WITF
MFEK
AMPE

GRMG
SRCE
HELD
HED
HERG
JOIT
LFLE
MR
MEEL
MARK
MOEZ

MY S

28

SERPENTINITE
SHOMKINITE

ZODIC+GRANITE

IPESSARTITE = MALCHITE

SPILITE

SYEMITE

SYENOSAEERD

TEFHRA = YOLCANIC ASH

TEFHRITE = FELDSPATHOIDAL BASALT
TESCHENITE = ALKALI GAEBERO
THERALITE = MEFHELINE GABERD
THOLEIITE

THOLET ITIC#BASALT
TRACHTYAMDEZITE = LATITE
TRACHYEATALT

TRACHYTE

TROCTOLITE

TROHDJHEMITE

TUFF

MITRICSTUFF

WOGESITE

WOLCANICeBRECCIA

WELDED®TUFF

METAMORPHICeROCK

AMPHIEOLITE

AMFHIEOL ITE®SHETSS
AMPHIEOL I TE®SCHIST

ANDALUS I TE#CORDIERITE#SCHIET
AMDALUZ I TE#SCHIST

AUGEM#GHE 1SS

BAZICeGRAMULITE

BRZICeICHIET

BEIOTITE#SHEISS

EIOTITE®SCHIST

BRICITE#MARELE
CALCAREOUS+RMPHIEDLITE
CALCAREOUZ ¢ SREENSCHIST
CHLCEILICATE
CALCZILICATESGMETES
CHARNOCK I TE

CHLORITE#SCHIET
CORDIERITE#ANTHOPHYLL ITE#ROCK
CORDIERITE®SCHIST
OIOFSIDE®GHELSE
DIORITE®SNEISS
GHRMET#ZCHIST
SARMET #GHETSS
SLALUCOFHANE#SCHIST
GMEISE

SRANULITE = LEFTITE
SRANITESBMETSE
GREENICHIZT
HORMELEMDITE
HORMELEHDE#5NET ST
HYERII#GNETES
JADEITE :
LITFARLIT#GMEISE
MAGHES TAMeSREENSCHIET
MARELE

META+ARKOSE

META+D TAEAZE
META+DIORITE
META+GAEERD
METR+GRETWACKE
METR+ZEDIMENT
METR+WOLCAMIC
MICA®SCHIET
MIGMATITE
MUZCOVITE«SCHIET

=0UB
MLMT
FLHT
EZMREK
AMDE

LD
LCHR
LIZiok

HEPHEL IHE®GNEISE
ORTHOGHEISE
PHRAGMEIE:
PELITIC®ICHIST

PHYLLITE
SUARTZ¢ZERICITESSCHIST
QUARTZZERICITESBIOTITESSCHIET
ECHIET
ZERICITE®SCHIET
SILLIMAMITESGHEIZS
SLATE

ZORPETOME
ETAUROLITE#ZCHIET
SULFHIDIC*ECHIZT
TALCeSCHIET
HORMFELE
ATALUZITE«HORNFELS
BRZICeHORMFELZ
CALCZILICATEeHORMFELS = ZKARM =
FLIIERITE*HORNFELS

ARN

‘OTTEDeSCHIET

SZPOTTEDSZLATE

CATACLAZITE

ERECCIA

GOUGE

MY LOMITE

PHYLLOMITE

SEDIMEMTREY eROCK

AMHYDIRITE

AREMITE = FIAMMITE = SAMDEZTOME
AREMACEQUZ  SHALE

C.F.

i~

AFRGILLITE
ARGILLACEOU: «L TMESTOME
ERANDETONE

ARGILLACEOU
. IC AREMITE

] ¢ =HALE
BITUMINOUZZANDETONE = THRE ZAND
BITUMINOUZ#ZHALE = OIL =HALE
ELACE«=HALE

CALCARENITE

CALCAREDLZ#ZHALE

CALCIRUDITE

CREBOMACEOUZ$ZHALE

CHERT

CHERTeIROM*FORMATION = TRCOMITE
CHERTeLIMEZTOME

CLAY

CLAY e IROMETOME

COAL

COMGLOMERATE
DIATOMITE

DOLOMITE = DOLOETOME
DOLAOMITIC»LIME=TOME
EVAFORITE
FELDEFATHIC$ARENITE
FELDEPATHIC.GRAYWRCOKE
FELDEFATHICSWACKE

GEAYWACKE

GREENZAMD

EYPIZLUM

HALITE

IROM+FORMAT ION

JAEFEROID

LIGHITE

LIMEZTOME = CRALCILUTITE
LIMEY«DOLOMITE = CALC-LDOLOMITE
LITHICeAREMITE
LITHICeGREAYWACKE

CHIRETOLITE?

TACTITE

CIMCLUTES ARKOZED



LiZhk
MARL
MDEH
MY L
WETmE
OFGZ
FLIT
FZFR
FRCL
FHCE
£ 'T—‘

I
I
[
C
i
C
I
[
-
N
[
[
[
[
o
[
C
[
[

LITHIC#WACKE SELEMITIC#ZHALE

AR ALE

MUDETONE = CLAYZTOME ZLEM ZILTETOME

MOVACULITE ZMDM ETROMATOLITICeDOLOMITE
OLIGOMICTIC«COMNGLOMERRTE SZERE ZUBRGRRAYHRCKE
OFTHOOUARRTZITE TLLT TILLITE

FELITE = LUTITE TEYE  TRAYERTINE

FHOZFHORITE WCKE  WACKE = IMPURE AREMITE
FORCELLRAMITE MELE MIHERALIZATION
FOLSYMICTIC«COMGLOMERRTE ¥R VEeZULFHIDE
HUHERTZITE = e

AR TZOZE#ZHALE WVEIN

RUDITE = PEZEFHITE ALTERATION+ZONME
ZAHDETONE CHIMA+ZTONE

ZAFROFEL GREIZEM

LISTING OF COMPUTER PROGRAM FOR GENERATING MNEMONICS

FROGEAM MHMNC CINPUTs OUTFPUT TRFEL=INFUT . TRFEZ s TRPEZ=0OUTPUT
GEOCHEMIETRY ZECTIOM. GEOLOGICAL ZURMEY OF CAMADA. OTTARWA
FROGREAM TO GEMERATE wARIABLE LEMGTH MHEMOMIC CODEZ.

THE ERZIC ALGORITHM I EMOWH FAE THE MODIFIED FRAMELIN METHOD AND
HAZ BEEM DESCRIBED BY COHEE <R,A.F.5. EBULL. 1367 W51, F1047-500
THIZ METHOD HA: FURTHER EEEM MODIFIED TO COVER MUMERALSs WHICH ARE
IMCORFORATED A% FOUMD IM THE IMFUT IMTO THE FIMAL MMEMONIC,

IHFUT WORDE ARE PUMCHED LEFT JUSTIFIED ACROEEZ INDIVIDUARL DRATA
CARRDE ARD MAY EE UF TO 40 CHARACTERE LOMG. HYPHEM:T AND IMTER-WORD
BAFE ARE REFLACED BY ASTERIZKE. THE MHEMDOMIC MAY HAVYE UF TO EIGHT
CHARHCTERE, DEFIMNED BY WOHRE AT THE ZTRET OF THE FPROGRAM. THE
IMFUT WORD < MLET MOT CONTRIM MORE THAM HCHRE-1 AZTERIZKEZ. I.E.
HAYE MORE WORD-FARTE THAN THE LEMGTH OF THE MHMEMOMIC, IF HUMERALZ
ARE IMCLUDED CIRZT+IMMEY MUEZT BE JLE. MCHR. URF TO 1000 INFUT

IARTAH CHREDE MAY BE EZTACKED ZESDUEMTIALLY. THE LRAET CHRED I= FOLLOWED
B A ZLAEH CAREDs I.E. »~ FUNCHED IM COLLMHA 1.

COFE Z.4) EBEY-SARRRETT
2100 PROGEAM WRITTEH

FROGRAM WRITTEM IN FORTRAM 4 FOR CDC &400
I OCTORERs 1372, EBARAZED OM AN DRIGIMAL CDC
A% BEC PROGRAM CE0303.

FROGEAM EXTEHZIVELY MODIFIEDs JUHE 1374,

DIMEMZION MAME c403 » SAME 400 » IDTG 400 » THRE G270 « HUME (1 00
DIMEMSIOM ZRVE (s 10000

carMan MAME s ZAME IDIGx AET « BLE s CHAR » HTHR s MCHR 2 LEND
Mulpigioly] VEAHRECD TZRY s THET s M= M

IMTEGER ZAMEs CHAR-AZTs ELK s« ZAYE

DATA CCHAR=1HA» 1HEx 1HT» 1HOx 1HU THIs 1HH 1HY s 1H » I1HT« 1HMN 1HE 1HR LHL
s IHT s THE THMs THF » 1HGs 1HP 1HK s THE» 1HV s THE THIx THE 1THZ

DATA HUME=1H0s 1H1 2 1HZ» 1HZ 1H4 « IHSs THE s THT s 1HE S 1HZ

DATH CIEMD=1H-2» (AZT=1Hex s tBELE=1H s iMi=12

DEFIME HUMEER OF LETTERE FOR MMEMONIC AMD IMNITIALIZE

HCHF=4
IF CHCHRE. BT .3 MCHR=2
MAZT=MCHRE-1

o

LEMD=4-MIZH& .
MCHE=Z¢HCHRE-2
MRCD=HZ=0
WRITE 131013
REWIND 2

29



D

Al

(O]

]

1

30

M
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10

11

FEAD IMPUT WORD AMD CHECK FOR EMD OF RUM
FERD <1s1022 MHAME
IFCHAME 1> JERL. TENDN GO TO 13

INITIALIEE FOR THIE MNEMOMIC
ICHR=IRZT=INME=0

0 2 I=1+40

IDIGCIa=]

EAME (L =MNAME (13

YERIFY THE IMPUT WORD AMD MAKE A COUMT FOR EACH CHARACTER TYFPE
DO & I=1+40
IFiMAME CI» JEGLELKS:G0 7O 7
ng = Jd=1.27

IF CMAME CI WHE.CHARC 2250 70O
ICHE=IIHRE+1

a0 740 &

COMTIMNUE
IFeHAME I JHE.RETIGO 7O 4
IRET=IA=T+]

0 7O A

0 5 J=1-110
IFCHAME C Iy . HE.HUME Oy 250 T0O
IMME=INME+1

0 TO &

COMT IMUE

IERE=2

s0 TO =

COMTIMNUE

ICHR=ICHR+INME

IZAY=ICHRE

|

UZE THE ORIGINAL WORD IF IT IZ .LE. HCHR CHARACTERSE
IFCICHR.QT.HCHEXEO 7O 2

CHLL REMOY

o0 17O 12

CHECK FOR THE MUMEER OF ASTERIZK: AMD ANY OTHER ERRORT
IERR=1

IFCCIRETHINMME) LT .HMCHEXGO TO 2

IFHAZT-IAET» 9210011

IFCMOD M 402 JEGQ. 0D WRITE 0301020

IFVIERR.ER. 12 WRITE ©3s1032 MAME

IFIERR.ER.EVMRITE <2. 1042 MAME

f=pi+g

=0 7O 1

FORM MMEMOMIC
CALL @UICK

50 TO 12

CALL SHORT CICHRs IRZT:

FRIMT WARNIMG IF HLL 40 CHARACTERE OF THE IMFUT WORD WERE UZED
IFCCTEAMHIAETY L GE. 400 WRITE <23 1050 ZAME

ZTORE MMEMOMIC AMD ORIGIMAL WORD AFTER CHECKIME FOR DUFLICATIONE
HRCD=MHRCTD+1

CALL =TORE

20 10 1

PRINT FIMAL MMEMOMIC LIST
CALL PRINT (MRCDD
ZTOR

: FORMAT C40A1>



N

LS

4

2T

+ LIST OF ERROR MESSHGES e

ZTHTOO MANY WORD-PARTE IN ——— s<40A1.D
"HFORBIDDEM CHARACTER IN ——— s40H1-2
40 CHARACTERS FDUMD IN -—— »40H1-2

101 FORMAT C1H1s:
103 FORWAT <1H

[ R I ¥

i B LA

IITxIT

104 FORMAT C1H
105 FORMAT «

a @ a ca

M Mo
=

Z
EREIS

EMD

ZUERROUTIME REMOY

DIMEMZION MAME (403 s IDUM IS0 « JTIM 25D
COMMOM <A<NAMEs ITHUM AT 2 JTUM s NCHE s MCHE
INTEGER ASTY

REMOYE AMY RAXTERIZKS FROM MMEMOMIC
=1
o0 1 I=1sMCHR
IFCMAME <13 EQL.AST2G0 7O 1
MAME .15 =MAME <13
IFCILER.NCHR» GO 7O 2
J=1+1
1 COMTIMUE

FARAD QUT RIGHT HAMD EMD OF MNEMONIC WITH EBLAMEE
CHLL FARIER
RETURMN

1y

END

ZUEROUTIME PRDER

DIMENZIOM MAME c403 s ITUM GZ10 » JDUM (272
COMMON <HoHARME s TDUM» BLK « JDUMs HCHE
INTEGER EBLK

FAD OUT RIGHT HAMD EMD OF MHEMOMIC WITH ELHAMKE
IF (HCHR. ER. 20 RETURN
HIHREF1=MCHRE+1
00 1 I=MCHRF1.3
1 HAME I =ELK
RETIIREM

EMHI

SUBROUTIME UICK

DIMEMZION MAME c400 s TDUM OG0 » JDIAM C280
COMMON «<HoMAME s TDUMx AZT 9 JDLIMS MCHE
INTEGER RET

FORM MHMEMOMIC FROM FIRET CHARACTER OF EACH WORD-FARET
0 1 I=z»40
IFIMAME CI> JHELAZET2>GO0 7O 1
HAME ©.Jy =HAME (T+12
IFCO ER.MCHR O TO 2
A=+1

1 COMTIMUE

FAD OJT RIGHT HAMD END OF MMEMONIC WITH ELAMKE
CHLL FARIER
RETUREM

r

EMD

SUEROUTIME EHORT CICHRS IRETD
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DIMENZION HAME (400 » IDUM 400 » IDIGI403 s THAR (270
COMMOM ~B-HAMEs IDUM, IDIGy RETy BELK s CHAR » HCHE
IMTEGER H=ZTs BELE s CHRR

COMMEMCE GEMERATING MMEMOMIC, =CAMNIM: FOR CHARACTERZ 1 7O 2

J1=1

de=5

g = Id=41y 12

TWDL=ICHRE+IRET

IWDLM1=IWDL-1

0g 2 II=1sIWDOLML

I=IWDL+1-11
IFcHAME CIx W MNEL.CHAR G20 TO 2
IFcHAME CI-10 JERLASTHGO TO &
CALL ZHIFTCIs ICHRS IWDLY
IFCICHR.LE.NCHRX»GO TO S
COMTINUE

COMTIMUE

CHECE FDOR AMD ELIMINATE DOUELE LETTERE
TWIL=TCHE+IARET

DO 4 II=1,IWLDOL

I=IWDL+1-T1

IMi=1-1

IFiHMAME CIx JME.HAME CIMI2 R0 TO 4
IFCCIDIG oI -IDIGaIMio -4 . NE. 020 TD 4
CARLL EHIFT oIs ICHRS ITWDL?
IFVICHRE.LE.HCHRYGO TO S

COMTIMUE

REZET J1 AMD 12 TO =ZCAM CHARACTERS 10 TO 27
A1=1n0

J2=27

a0 1O 4

REMOVE AMY AETERIZKE AMD ELAMEK PAD RIGHT HAMD ENMD OF THE MHEMOMIC

CHLL REMOY
RETUREN

EMD

EUBROUTIMNE ZHIFT CLs TCHRS IHDLY

DIMEMZION MNAME C400 s TDUMC4 0y » TDIE 0407
COMMOH <A-NAMEs IDUM, IDIG

COMDEMZE MMEMOMIC ONE CHARRACTER LEFTHWRARDE
TWDLMI=IWDL -1

0 1 kK=1»1WDLM1

EF1=k+1

IDIE k> =IDIGCKEL

HAME Ck3 =MAME (KF 1>

ICHRE=TCHR~1

RETURM

EMI

ZUBROUTINE =TORE

DIMENZION MAME 41 » ZAME D400 » TDIG C400 o TDUM C2F2 s TEMP C20 2 ZAVE (2 1 00100

COMMOMN <“ACHAME s SAMEs IDIGs RET s BLE « ITUMs NOHE » MCHE s LEMD
COMMOMN S ECZAVES MRECT
IMTEGER ZAMEsAZTs BLKs FLAG TEMF ZAYE

CHECE TO ZEE IF THIZ MHEMOMIC HARS BEEM GEMERRTED ALREADY
MM=MRECD-1
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M

FLRAG=BLK

IERR=0

D0 3 M=1sHMN

=0

DO 2 I=1sMCHR
IF{MAME ©I2 . ER.SAVE CIs M) 2 K=k+1
COMTIMUE
IFCk.ME.NCHR: O TO =
FLAG=R=T

CHLL DUFED NS IERERD
IFJIERR.E®. 12G0 TO 4
=0 70 1

COMTINLUE

ZTORE THE LEFT JUETIFIED MMEMONIC IMN ARRAY ZAYE
g 5 I=t.2

EAYE CIa NRCTO =HAME CI

TEMP I =BLK

CENTRE THE MNEMONIC IN THE EIGHT CHRRACTER FIELD
0 & I=1+MCHE
II=L EMD+I

- TEMP £IIx=MAME (12

ITORE FIMAL MMEMONIC, FLAG AND DRIGINAL WORD OM TAFE 2
WRITE c2) (TEMPCI}s I=1+38xsFLAGy (ZAMECIY 2 I=1s4100
RETURM

END

SUEROUTINE DUFED (Hs IERED

DIMEMZION MAME <402 « SAME 400 » TEMP (23 » SAVE (2 10000 » IDIG 2400 » TDLIM (230
DIMEMEZION MEIAY OS50 20 s MIAY (330

COmMMOMN ~A-MAME» SAME IDIGs AST s IDUMs HZHR s MCHE

-OomMmarn . AYEs MRCDs TZAVs IRZTaMZ» M

IMTEGER ZAMEs TEMFs ZRVYESAET

IF iMOD CM» 400 (EW, DOWRITE <Z2s 1010
IWNBL=1ZAY+IRET

IFCIWMDIL.GE. 40.0OR.ME,GE. SO0 TO &
WREITE 221022 NRICDsH

M=M+1

KCHRE=MCHFE

CHECK FOR PREVIOUE COMFLICTEZ AND RECORD COMFLICTING MNEMOMIC NOS.
k=1

MERY (10 =M

IO 1 HH=1aNE

IF tH.MNE.MEZRY cHMs 12250 TO 1

F=k+1

IFCE.ER. 40250 TO 10

PSRN ClD =HZHY (MM 22

COMTIMUE

IFCE.GEL2PWRITE 251022 MRCDs (MEAY CKED s KE=12KD

CREATE THE K-1 :=HORTER MHEMOMNIC IF K .GT7. 1
IFCE.ER. 1260 TO =
00 2 I=1,40
IDIGCIx=1

MAME C1=SAME (13
HCHR=KECHRE+HK-1
MCHR=Z ¢NCHR-2
ICHR=I1ZRY
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in

fu b

bl

10

101
1nz
10z
104
103

CALL SHORT CICHRs IRETY

CREARTE A MHEMOMIC kK CHARACTERS LONGER THHM MCHE
oo 4 I=1.2

TEMP o132 =MAME (I

g S I=i.40

I[DIGaIo=1

HAME <13 =ZAME {12

HEHR =K CHFE+E

MCHR =2 ¢HCHE-2

ICHRE=LZRY

CALL =ZHORT CICHE. TARZT

COMFARE KM1 AMD K MHMEMOMICE TO FIND THE LAZT CHARARCTER DELETED
HZHREML =MCHRE-1

D0 & I=1sMHCHREML

TFCTEMFCID CEQL.HAMECIN GO TO &

A=IDIGECIs

0 7O 7

COMTIMUE

A=IDTE CHCHRES

CHLL AETIMC s TWOL

IRET=IAZT+1

FEZET LEMGETH OF MMEMONIC, CRERTE HEW MHNEMONIC, RMD RETUREM

CALL EHORT CICHRES IRET
IRET=IARET-1

WRITE CZ2x1040

=M+

RETURHM

WREITE ERROR MEZZARGER

WRITE 032105 HRECDsMs CZAMECIY » I=1s 4000
M=mM+z

0o 2 I=1sHCHR

MAME (T2 =RET

IERRE=1

RETURM

WRITE <2 103> HRECDs My CMEAY KD s k=1 kD
M=M+1

=0 7O =

‘SHe LIZT OF ERROR MESZAGES #-00

FORMAT C1H1»:
: SYHCOMFLICT EETWEEMN MMEMONICE s I4s4H AMDs IS

FORMAT ©1iH
FORMAT ©1iH
FORMAT <1H
FORMAT ©1H
1H FPLERZE DO IT EY HAMD —- »40R1-2

rll |'|| |'|'|

-C”HCDHFLICT HAZ BEEN REZOLWED «2

EMD

SUEROUTIME ASTIM s TWDLD

DIMEMEION MAME 40 » SAME (442 » IDIG (400
COMMON  <A-NAMEs SAMES IDIG ART
INTEGER ZAME,AZT

REINTIALIZE ARRAY MAME ETC.
00 1 I=1.40

IDIGCIx=1

MAME CI =ZAME (12

MOVYE REQUIZITE PART OF INFUT LWORD OME CHARACTER RIGHT
I=1
0 2 kE=Jds IWDL

EVYHMULTIFLE CONFLICTE EETWEEMN sI4s4H ANDs 40121500

O s TOHCOMFLICT UMREZOLWABLE EETLIEEM » I4s5H AND » I4:25
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$ow

i1

1oz
103

Kk=1WD_—-1

EEP1I=KK+1

HAME CKKP 13 =HAME (kK>
I=1+1

INZERT HRETERIEZK BEFORE CHARACTER TO EBE ZAYED AND RETURH
NAME 1> =AST
RETLREN

EMD

EZUERROUTINE PRINT CHRCD

DIMEMSION MMMC 400 s bORD <403 » IDIIM L4232 « CHRR (272
COMMOM  ~A<MHMIy WORT TTUMs CHRR
IMTEGER WORDs CHAR FLAG

REWIMD &

RIGEN

HNH=MHECI-2+1

00 3 M=1sHMN

L=H-1

IFCMOD L s 500 JEQ. M WRITE 32101 <CHAR Iy I=1+52 sy CHAR CIY » I=104 270
FEEAD <22 OMHMCCI? o I=1s 23 s FLAGy (WORDCIY » I=19400

HM=MM+1
WRITE 351022 HMe cMHMC CID » I=1s50 s FLAGs cWORD I s I=10 400

READ o2 MMHMCCIr s I=1sZ0 s FLAGy cWORD 0T » I=1s 400

IFCEDF cghads 2

MI=HM+ 1

WEITE 221030 MM CMMMC CI0 s I=1+ 20 FLAGY (WORD CI2» I=1a4100
COMT IMUE

RETUREN

FORMAT ©1H1,20H. 25HFROGEAM TO GEMERATE MHEMOHICE FOR SEODAT AND OT
1HER GEO-FILEZ UZIMG THE MODIFIED FRAMELIM METHOD- 10X, 4SHCHARRCTER
2 ELIMIMATION IN THE FOLLOWIMG ORDER «2AZs 1FHDOUELE LETTERSE HAMD 512
FRES 1Ry SHMHEMOHIC Py 1SHORIGIMAL WORDs 255 SHMHEMONIC Ty 13HORIGIN
4Rl WORD-

FORMAT ©1H «23Ea 14y 134 3R

FORMAT CiH+»FlksI4» 1500

1elaAls 3y 4NAL Y
FAlx1¥s Al A S0A12

EMID
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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 Triassic

04 Proterozoic (600-2400 m.y.) 33 Triassic-Jurassic
34 Jurassic

10 Paleozoic undivided 35 Jurassic-Cretaceous

11 Proterozoic-Paleozoic 36 Cretaceous

12 Cambrian

13 Cambrian-Ordovician 40 Cenozoic undivided

14 Ordovician 41 Mesozoic-Cenozoic

15 Ordovician-Silurian- 42 Tertiary

16 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 Permian

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 numberic code is used to identify the general subject
of the text.

18 - 19 A card counter, cards are number from 01 to 99, thus allowing up to 99 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 to 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.
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