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The manufacturers of Rite in the Rain All-Weather Writing Products are grateful
to the numerous geological experts who have contributed to the development of
this book. Should you have any additions, improvements or corrections for future
publications of this field book or have suggestions for other geological field book
formats, we welcome your input.

Although much effort has been taken to ensure the accuracy of the following
reference pages, JL Darling LL.C cannot guarantee the accuracy of the data
contained herein.

To provide input or request pricing on these or custom printed field books, contact
your Rite in the Rain dealer or JL Darling LLC, P (253)922-5000 F (253)922-5300.

www.RiteintheRain.com /sales@RiteintheRain.com

Abbreviation of Geologic Terms

abundant abnt chlorite Chl
acicular acic claystone Cist
actinolite Act cleavage Clv
aggregate Aggr clinopyroxene Cpx
albite Ab cobble Chl
amorphous amor conglomerate Cgl
amount Amit contact Ctc
amphibole Amph cordierite Cord
amphibolite Ampht corundum Cor
andalusite Andal cross-bedding xbdd
angle / cross-bedding Xbdg
angular ang cross-laminated xlam
andesite And cross section X sect
anhedral anhed crystal Xl
anhydrite Anhy crystalline xIn
approximate approx diameter Diam
arenaceous aren different diff
argillaceous arg diopside Diop
argillite Arg disseminated dissem
arkosic ark dolomite Dol
arsenopyrite Ars dolomitic dol
asphaltic asph elevation Elev
average Ave equivalent equiv
bedded bdd evaporite Evap
bedding Bdng exposure Exp
bentonite Bent feldspatic feld
biotite Bio foliated fol
bituminous bit foliation Fol
boulder Bldr foraminifer Foram
brachiopod Brach formation Fm
breccia Bx fragmental frag
calcareous calc glauconite Glauct
carbonaceous carb granite Gr
cavernous cav granodiorite Grd
cement Cmt granular gran
chalcedony Chal graptolite Grap

chalcopyrite Cp graywacke Gwke




greenstone
gypsiferous
hematitic
horizontal
hornblende
hornfels
hypidiomorphic
igneous
ignimbrite
ilmenite
inclusion
interbedded
intrusion
irregular
joint
kaolinite
K-feldspar
laminated
limestone
limonite
lithologie
magnetite
maximum
member
metamorphic
microline
montmorillonite
mudsstone
muscovite
nepheline
nodular
olivine
orthopyroxene
orthoclase
outcrop
pebble
pegmatite
peridotite
permeability
phenocryst
phlogopite
phosphatic
plagioclase

Abbreviation of Geologic Terms

Grnst
ayp
hem
horiz
Hbl
Hfls
hypid
ign
Ignm
IIm
Incl
intbdd
Intr
ireg
Jnt
Kaol
Kspar
lam
Ls
Lim
lith
Mag
Max
Mbr
met
Micr
Mont
Mdst
Musc
Neph
nod
Ol
Opx
Orth
Otep
Pbl
Peg
Perid
Perm
Pheno
Phlog
phos
Plag

point
porphyritic
probable
pyritic
pyroxene
pyroxenite
pyrrhotite
quartz
quartzite
radiolarian
recennaissance
regular
rhyolite
rocks
rounded
sandstone
saturated
secondary
sediment
sedimentary
serpentine
siliceous
siltstone
soluble
sphalerite
station
staurolite
structure
stratigraphic
surficial
tabular
temperature
topographic
tourmaline
tremolite
unconformity
variegated
vegetation
vertebrate
volcanic
volume
wollastonite
xenolith

Pt
porph
prob
py

Px
Pxt
Pyrr

Qzt
Rad
Recon
reg
Rhy
Rx
rndd
Ss
sat
sec
Sed
sed
Spt
sil
Sltst
sol
Sphal
Sta
Staur
Struc
strat
surf
tab

topo
Tourm
Tem
Uncf
vrig
Veg
Vrtb
volc
Vol
Woll
Xen

139
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Classification and Characteristics of Igneous Rocks

Q

Not

Igneous
2 A
3,
2 [c)

=y
i 3 .
Granite %‘ %
®
Quartz Alkali
Feldspar Quartz N i Quartz Quartz
Syeite Syenite wartzMonzonie Monzodiorite Diorite
Alka“ Feldspar Syenite Monzonite Monzogabbro D'Ome
A Syenite abbro
. ) Foid-Bearing Foid-Bearing “:md-Beabrlang/ Foid-Bearing
Foid-Bearing Syenite Monzonite 0NZz0gashIo Diorite/
Alkali Feldspar Monzodiorite Gabbro
Syenite
S
/O(S’ Foid Monzosyenite Foid Monzodiorite
s,
%
Foidolite

F

UGS classification of plutonic and of volcanic rocks in the double triangle Q-A-P-F, according to their actual mineral content.
(After Streckeisen, 1973, 1976, 1979).
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Sandstone Composition Classification
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Folk, R.L, Andres, and D.W. Lewis, 1970. Detrital sedimentary rock classification and nomenclature for use in New
Zealand: New Zealand Journal of Geology and Gephysics, v.13, Fig 8, p.955 , and Fig 9, p.959, British Crown copyright.
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MEASUREMENT CONVERSIONS

U.S. to METRIC

inches x 2.54 = centimeters
feet x 0.3048 = meters
yards x 0.914 = meters
miles x 1.609 = kilometers
quarts x 0.946 = liters
gallons x 3.785 = liters
ounces x 28.349 = grams
Ibs x 0.454 = kilograms
mpg x 0.425 = km/Itr
mph x 1.609 = km/hr
°Fto°C (F-32)x.555

METRIC to U.S.

centimeters x 0.394 = inches
meters x 3.28 = feet
meters x 1.094 = yards
kilometers x 0.621 = miles
liters x 1.057 = quarts
liters x 0.264 = gallons
grams x 0.035 = ouncés
kg x 2.205 = |bs

km/Itr x:2.352 = mpg
kmi/hr x 0.621 = mph
°Cto °F (Cx1.8)+ 32

ENGLISH LINEAR MEASUREMENTS

12 inches =.] foot
36 inches =1 yard
3 feet =1yard

1,760 yards =1 mile statute
2,025.37 yards =1 mile nautical
5,280 feet =1 mile statute
6,076.12 feet =1 mile nautical
63,360 inches =1 mile statute
72,913.4 inches =1 mile nautical

MAP SCALES—ENGLISH & METRIC

SCALE TINCH = 1 CENTIMETER =
. 833.33 feet 328.1 feet
110,000 254 meters 100 meters

. 2,083.3 feet 820.2 feet
25,000 635 meters 250 meters

' 4166.7 feet 1,640.4 feet
s 1,270 meters 500 meters

. 5,280 feet 2,078 feet
EE-460 1,609.3 meters 633.6 meters
: 8,333.3 feet 3,280.8 feet
1100,000 2,540 meters 1,000 meters
! 20,833 feet 8,202 feet
1:250,000 6,350 meters 2,500 meters
1500 000 41,667 feet 16,404 feet

12,700 meters

5,000 meters
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Grain-size Scales
By Roy L. Ingram, University of North Carolina. Modified Wentworth scale.
V28, p.936-938. copyrighted by The American Geophysical Union.
u.s.
Standard
mm inches phi mm GRADE NAME Sieve Series
4096 161.3 -12 e e e e e e
very large
2048 80.6 -1 e i e e S e i P
large
1024 40.3 -10 - — - = — — — — Boulders o — - —
medium
512 20.2 -9 —_———_— T === == == o — = —
small
256 10.1 -8 e — == — —
large
128 5.0 -7 — —\= —'— Cobbles == = =
small GRAVEL
64 2.52 -6 S S 63 mm
very coarse
32 1.26 -5 2 S A - - - - - === = 31.5 mm
coarse
16 0.63 -4 —_———  — === 16 mm
medium  Pebbles
8 0.32 -3 gm0 e rmem s eme i 8 mm
fine
4 0.16 -2 - m === === = - No. 5
very fine
-2- 0.08 1 — e e e - — - No. 10 -
very coarse
1 0.04 0 el m - == - No. 18
coarse
1/2 - — == +1  0.500 No. 35
medium Sand SAND
1/4 - — == +2 0250 @ @@ 00— -=-==--=-- No. 60
fine
1/8 - - == +3 01265 = @@= === == == No. 120
very fine
-1/6- - - == -+4-  0.062- 00— — - — — - — — _ No. 230-
coarse
1/32 e B e + 0031 @@ - === === — o
medium
1/64 R p—— + 0016 - ---- Silt s s
fine
1128 - — — — + 0008 @ @ ———==--=--- - -
very fine
1256  _ _ _ _ +8  0.004 MUD - - - —
coarse
1512 — — — — +9 0002 @ | ——- === -—-- B e ey
medium
11024 - — — — +10 0.001 - ———- Clay size -
fine
1/2048 — — — — +11 0.0005 @ —— == — = === o
very fine
1/4096 - -+12 - 0.00025-
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Graph for Determining the Size of Sedimentary Particles
G. V. Chilingar - AAPG Bulletin

DARK PARTICLES

i

\\5 i
> 0 6

TTT T T T T T T[T T T T T T T T[T TIT 7777

TT T T T T T[T T T T I T T[T T TTTTT

d. =10mm d = 15mm

Place sand grains or rock particles in the central part of the circle. Compare the size of the
particles with those on the graph with the aid of a magnifying glass. Record the
corresponding number (1, 2, 3, 4, 5, 6, 7, 8) in notebook. For samples with particles of
varying sizes, record the most common size first.
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Graph for Determining the Size of Sedimentary Particles
G. V. Chilingar - AAPG Bulletin

LIGHT PARTICLES

References: G. V. Chilingar, - AAPG Bulletin, Vol. 40, No. 7, AAPG© 1956,
reprinted by permission of the American Association of Petroleum Geologists
whose permission is required for future use.
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Comparision Chart for Estimating Percentage Composition
Reprinted from Journal of Sedimentary Petography, V . 25, N. 2, p. 229-234. Sept. 1955

1% 2% 3%
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50%

40%

20%

30%

Comparision Chart for Estimating Percentage Composition
15%
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Soil Classification

GW Well-graded gravels, gravel sand

Clean gravels mixtures, little or no fines.

Gravel (Little or no fines) GP | Poorly-graded gravels, gravel sand

fiore than Haif of coarss mixtures, little or no fines.

fraction is larger than

Gravels with fines | G\ Silty gravels, gravel-sand-silt

No. 4 sieve size mixtures.
(Appreciable

Clayey gravels, gravel-sand-clay

amount of fines) GC mixtures.

No. 200 sieve

sSW Well-graded sands, gravelly sands,
Clean sands little or no fines.

Sands

(Little or no fines) SP Poorly- graded sands, gravelly

More than half of coarse 3 ;
sands, little or no fines.

fraction is smaller than

Coarse-grained Soils
More than half of material is larger than

No. 4 sieve size Sands @itiines SM | Silty sands, sand-silt mixtures.

(Appreciable
amount of fines) | SC | Clayey sands, sand-clay mixtures.

Inorganic silts and very fine sands,
ML rock flour, silty or clayey fine
sands, or clayey silts with slight

: plasticity.
Silts and Clays = =
Inorganic clays of low to medium
Liquid limit CL | plasticity, gravelly clays, sandy
less than 50 clays, silty clays, lean clays.

oL Organic silts and organic silty clays
of low plasticity.

Inorganic silts, micaceous or
MH | diatomaceous fine sandy or silty

Silts and Clays soils, elastic silts.

IR Inorganic clays of high
grel_ei?:rlcir:lan:tso CH plasticity, fat clays.

Fine-grained Soils
More than half of material is smaller than
No. 200 sieve

OH Organic clays of medium to high
plasticity, organic silts.

Highly Organic Pt
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Soil Classification
Millimeters Inches Sieve Sizes
Boulders >300 >11.8 -
Cobbles 75 -300 2.9-11.8 -
Coarse Gravel 75-19 2.9-.75 -
Fine Gravel 19-438 .75-.19 3/4”-No. 4
Coarse Sand 48-2.0 .19 -.08 No.4-No.10
Medium Sand 2.0- .43 .08 -.02 No.10 - No. 40
Fine Sand 43-.08 .02-.003 No. 40 - No.200
Fine Silt & Clay <.08 <.003 >No.200
Clay
Undrained Unconfined
Clay Thumb SPTN shearstrengthc | Compressive
Consistency Penetration Blows/Ft. (PSE) Strength g
Torvane Pocket Penetrometer
Penetrated
several inches by
thumb.
Very Soft Escapes between <2 250 500
thumb and fingers
when squeezed
in hand.
Penetrated one
inch by thumb. _ _ ~
Soft Molded by light 2-4 250- 500 500 - 1000
finger pressure.
Penetrated over
1/4” byc}humb
i ith t - - -
Medium Soft ‘é"f‘fo nf"&o?‘;ae ; b 4-8 500- 1000 1000 - 2000
strong finger
pressure.
Indented 1/4”
Stiff e 8-15 1000-2000 | 2000 -4000
with great effort.
: Readily indented _ _ _
Very Stiff by thumbnail 15-30 2000 - 4000 4000 - 8000
Indented only with
Hard difficulty, by »30 >4000 >8000
thumbnail.
Sand
SPTN Relative
Soil Type Blows/Ft. | Density% Field Test
Very Loose Sand 0-15 E,"if‘},yuspﬁ;? I""y‘%“axﬂ‘_“ vz
Loose Sand 4-10 15-35 E,ZS'gUSﬁgf t{,?}ﬁ,‘,’gfh 2
Med. Dense Sand 10-30 | 35-65 | fodcrivon wiin a5 b hammer
Dense Sand 30-50 | 65-85 | rod ativen wih s 5 Ib hammer
P d inches with 1727
Very Dense Sand 85-100 ro%ngiir\a/‘é?\ W'R'ﬁ : S5 \Il\t’)nhammer.
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Metamorphic Rocks
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Geological Map Symbols
Surface Openings

ORE BODIES AND DRILL HOLES

;50 m—
Vein, showing dip

High-grade ore Altered wall rock, showing
intensity of alteration

e ——
Stringers or veinlets
of mineralization

O

Vertical drill hole

Low-grade mineralization

Vein of high-grade
mineralized rock

/

50
Inclined drill hole,
showing bearing, inclination,
and position of bottom of hole

Vein of low-grade
mineralized rock

LARGE-SCALE MAPS

Vertical shaft

v e 4

Inclined shaft Portal of tunnel or adit

Portal and open cut

Trench Small prospect pit or open cut

.ll//,;'

“‘“\ \ I”/////
g

A\
! lm\\\\

..qlh -
Large open pit, quarry, Dump
or glory hole

Iy

SMALL-SCALE MAPS

L4}
Vertical shaft

_\

Inclined shaft

- X

oy
Prospect pit
Trench

Mine, quary, glory hole,
or large open pit

Portal of tunnel or adit

Sand, gravel, or clay pit
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crumpled, plicated, crenulated,

Geologic Map Symbols

FOLIATION AND CLEAVAGE*

g N

Strike and dip of follation  sirike and dip of cleavage  Strike of vertical foliation

o

Strike of vertical cleavage Horizontal foliation

KFF

Alternative symbols for other planar elements

Horizontal cleavage

JOINTS

= A -+

Strike and dip of joint Strike of vertical joint Horizontal joint

40
! ',_:75

Strikes and dips of multiple systems

BEDDING

25\ (or) \/\

Strike and dip of beds

Horizontal beds Approximate strike and dip
)(90 Zb\ X/GO
Strike of vertical beds  Strike and dip of beds where Strike and dip of
top of beds can be overturned beds

distinguished; used only in
areas of complex overturned folding

L)’LL 25
40 /Q e

Generalized strike and dip of  Strike and dip of beds and Apparent dip

e plunge of slickensides
or undulating beds

*The map explanation should always specify the kind of cleavage mapped
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Geologic Map Symbols

CONTACTS
T e T o
Contact Approximate contact Inferred contact

20

50
...... —

Concealed contact Contact, showing dip Vertical contact

LINEATIONS
40/ 4 /

Bearing and plunge of Vertical lineation Horizontal lineation

lineations
N £ SR N
10 60
Double lineation Strike and dip of beds and Strike and dip of foliation
plunge of lineation and plunge of lineation

)/<(20 ;\\ 40 ¥ 90

Strike and dip of Vertical beds, showing

Strike and dip of beds
showing horizontal lineation foliation showing plunge of lineation
horizontal lineation
\ 30 =0 ‘\'\
Vertical foliation, showing Vertical beds, showing  Vertical foliation, showing
horizontal lineation horizontal lineation

plunge of lineation

4(25 25 -~
60\ 20

Strike and dip of foliation Generalized strike of folded

jon beds or
plunge of fold exes

15
Strike and dip of beds,
showing rake of lineation

FOLDS
40 ¢ 2/5 7 K 0 P o

showing rake of lir

A—-j“
Anticline, showing Overturned anticline, showing Minor anticline, showing
crestline and plunge trace of axial suface, plunge
dip of limbs and plunge
+ 25
—2 N« B e
Syncline, showing crestline Overturned syncline, show-  Minor syncline, showing
ing trace of axial surface plunge

and plunge
and dip of limbs
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Geologic Map Symbols

FOLDS (continued)

-y [ PP S
i —_ R _- \_,f
L * ’_‘ ’,‘ & ¥ < ~

Approximate axes

A St
- * /"

Inferred axes

4*_——.

Concealed axes

-+

Doubtful axes, doted Horizontal fold axes Dome
where concealed
% 15
40
Fold with inclined axial plane, showing dip and
bearing of plane and plunge of axis
FAULTS
’——T_/ 920
60 ———— ——
Fauit, showing dip Approximate fault Vertical faulit

e mm——
-

Inferred fault

w

Normal fault, hachures on
down side

“___:L——"

Thrust or low-angle reverse
faults; T, upper plate

U

Fault, showing bearing and
plunge of grooves,
striations, or slickensides

=

—~,
B
w40

Fault zone or shear zone,

- T TP

Doubtful fault, dotted where
concealed

e
)

High angle fault,
movement - U Jup) and
D (down)

H

Thrust or reverse fault,
barbs on side of upper plate

Lineament

»
".' 4
‘. L3

Fault breccia

showing dip

Concealed fault

—_——

Fault, showing relative
movemwnt

: 25
Normal fault, showing
bearing and pinge of
relative movement of
downthrown block (D)

’___’
D/( 25

Reverse fault, showing

bearing and plunge of

relative movement of

downthrown block (D)
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Geologic Map Symbols

OIL AND GAS WELLS

Oil well

2 2

Oil well, with show of gas

»*

Oil and gas well

=3

Gas well, with show of oil

o

Well location Abandoned oil well
Dry hole Abandoned oil well, with

show of gas

<

Dry hole, with show of oil

&

Dry hole, with show of oil

*

Abandoned oil and gas well

*

Abandoned gas well, with

and gas show of oil
Gas well Dry hole, with show of gas Abandoned gas well
Shut in well
CROSS SECTIONS
High angle faults
\
O\ n p

normal fault vertical fault reverse fault

Low angle faults

overthrust underthrust
A|T

Fault, showing relative
lateral movement
A, away from observer
T, toward observer

7N

Klippe Fenster or window
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(@) Depositional texture recognizable Not recognizable
Lacks mud Original
and is components

Contains mud _ grain supported  bound together
Mud-supporterd __Grain-supported __ _____

<10% grains >10% grains

®) CRYSTALINE
MUDSTONE = WACKSTONE PACKSTONE GRAINSTONE BOUNDSTONE CARBONATE

x40 x 0.5 x 0.5 x 0.5 x10
) Dominantly ) Thoroughly recrystallized rocks
Predor‘nf?antly calcite Dgg"(')rrﬁ?gy with some relict stuctures
cale (95%>Cc>50%) Dominantl Dominantl
(Cc>95%) | with dolomite (Do >50%) dolonaie caloite
Lime Dolomitic
Mudstone lime Dolomudstone
mudstone
Dolomitic
Wackestone wackestone | Polowackesione]
Crystalline Crystalline
Dolomitic dolostone limestone
Packstone packstone Dolopackstone
’ Dolomitic
Grainstone grainstone Dolograinstone
Dolomitic
Boundstone boundstone Dolobounstone

Increasing gravel content

% Gravel (>2mm) in whole rock, as determined in outcrop

Trace (<0.01%) <1 1-5 5-80 80-95 95-100
Mudstone with Muddy
ud Mudstone (M) [dispersed clasts | Clast-poor Clast-rich | conglomerate
<0.06mm (Vic)
muddy muddy (MC)
Sandy diamicite diamicite
R Sandy mudstone | __ (M[D1) (MD)
mudstone with e
E (SM) dispersed
gls clasts Clast-poor | Clast-rich
€| E (SMc) intermediate intermediate | Conglomerate | Conglomerate
3|5 diamicite diamicite () (]
ol 8 I[D] D
g|® Muddy | — 2
[=o)
8l s sandstone dispersed Clast-poor Clast-rich
o= (MS) last sandy sandy
glg Gasls diamicite diamicite
] (MSc) (SIDI) (SD)
Sandstone with Sandy
Sandstone (S) disper(ssed) clast Gravelly sandstone (SG) cong(IgEn)erate
C




157

GSA GEOLOGIC TIME SCALE ...

BDY.
AGE PICKS PICKS| AGE PICKS AGE
p7e] PERIOD| EPOCH AGE iy £|PeRton|epocH AGE Mo (e | PERIOD |EPOCH AGE o) (i | EON ERA PERIOD e
QUATER-[—FO.0CERE =001 ojea] 66.0 541
o] CALABRIAN — =
KA [resrocene|—ommmme | 18 o] ileat] MAASTRIGHTIAN | 1 Topi | CHANGHSNGAN T 252 J EDIAGARAN |
PIAGENZIAN | 36 az(c2] gian WUCHIAPINGIAN | o
ruocere —— N 260 260 ]
5 &6 o 33 s CAMPANIAN -l ANn Guada- O@WU_M\HW-_A\"ZZ I 265 750— NEOPRO- CRYOGENIAN
MESSINIAN I | N | v " 4 = |iupian oA 28 = TEROZOIC 850
NTONIAN B g
ul R . =) e w0l B | g —EoURA 270 . TONIAN
1 = O TURONIAN . 1 o s ARTINSKIAN 0 () 1000/
L 2 SERRAVALLAN | ° LUl CENOMANIAN 1 S — Y 3 (@) STENAN
100 Ajou > Al K
O] L 138 C 100 300 T o e EoRETIAN r=e E 1558
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WADE IN TACON,

= — SINCE 1916 —

AT (e the e

¢0 Wﬂ'fe - DEFYING MOTHER NATURE —
) '// > f h? o ° °
o AROWIt Yes, Rite inthe Rain
ES X for is a wood-based & recyclable
o, BEST paper, but unlike plain paper...
7, results | | it won’t turn to mush
\
. A o when exposed to.
"l USE WET ORDRY | ¢ {3 X
y_ most pens stop writing when wet ///y/////////////r
\s= + ALL PENCILS ‘
* RITE IN THE RAIN PENS rain heavy 0il & mud& laundry
» WAX MARKERS storms sweat grease grime mishap

« CRAYONS
= OIL PASTELS / PAINT

"4 WHEN DRY ONLY

what you write won’t wash off

* PERMANENT MARKERS
* STANDARD BALLPOINTS

WEATHER TOUGH!.—

The Rite in the Rain story began a century
ago in the forests of the Great Pacific
Northwest. Entrepreneur Jerry Darling
recognized the logging industry’s need
for a durable material that could be written
on and survive in poor weather conditions.
Jerry developed a special coating that
created a unique moisture shield on the
water-based inks bead off sheet hand-dipped sheets of paper that he
« GEL PENS and his wife, Mary, processed at their home.
« MOST HIGHLIGHTERS From these humble beginningsvour first all-weather paper was
« FOUNTAIN PENS borr_1. Over the many years we ve_perfected and _patented our

environmentally responsible coating process. Still located in
+ WATER COLORS Tacoma, our continued mission is to provide innovative products
* ACRYLIC PAINT for professionals and enthusiasts who brave the outdoors.

EQUIPPING MULTIPLE INDUSTRIES WORLD-WIDE

& . ANEHfan @@ Ma i

products available

'~ WON’T WORK

Cofik Hipen

2 5 KITS LOOSE LEAF WRITING PRINTER / COPIER
BOUND BOOKS & PLANNERS & BINDERS INSTRUMENTS BLANK SHEETS

You
P ©JL DARLING LLC %%
m @ @ 2674 PACIFIC HWY EAST, RodlIER" >

RiteintheRain.com 7icoma, wa 9424 UsA
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