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I n t r o d u c t i o n  

Coastal  C a l i f o r n i a  n o r t h  o f  Cape Mendocino has been t he  locus  o f  s t r o n g  
c r u s t a l  compression du r i ng  t he  Quaternary.  Large nor thwest  t r e n d i n g  f o l d s  
and para1 l e l  nor theas t  d i pp ing  t h r u s t  and reverse  f a u l t s  have deformed 
P le is tocene depos i ts  and i n f l uenced  1 andforms throughout  t h e  r e g i o n  (Ogle, 
1952, Woodward-Clyde Consul tants ,  1980, Carver e t  al., 1982). A t  t he  coast,  
l o c a l i z e d  up1 i f t  and subsidence assoc ia ted w i t h  these s t r u c t u r e s  i s  
expressed as a1 t e r n a t i n g  reaches o f  emergent and submergent shore1 ine .  
U p l i f t e d  t h r u s t  b locks  and l a r g e  a n t i c 1  i n e  c r e s t s  fo rm headlands s c u l p t e d  by 
f l i g h t s  o f  r a i s e d  g l a c i o - e u s t a t i c  mar ine  te r races ,  w h i l e  down- fau l ted b l ocks  
and sync1 i na l  t roughs are occupied by lagoons, bays, and es tuary -de l  t a  
complexes. Steep y o u t h f u l  mountains, v igorous s lope  processes, deep ly  
i n c i s e d  r i v e r  va l leys ,  and h i g h  f l u v i a l  sediment y i e l d s  r e f l e c t  the a c t i v e  
t e c t o n i c s  o f  t he  nor thcoas t  reg ion.  

Regional  Tec ton i c  S e t t i n g  

A1 though cons iderab le  in fo rmat ion  concerning t e c t o n i c s  o f  nor thwes te rn  
C a l i f o r n i a  has been developed i n  the  past  few years,  a  d e t a i l e d  r e g i o n a l  
t e c t o n i c  model has not y e t  emerged. Throughout t h e  l a t e  T e r t i a r y  t h e  n o r t h  
coast  r eg ion  of C a l i f o r n i a  was s i t u a t e d  along t he  Fa ra l l on -No r th  American 
P l a t e  boundary, a  subduct ion marg in  (Atwater,  1970). M i g r a t i o n  o f  t h e  
Mendocino T r i p l e  Junc t i on  i n t o  t h e  n o r t h  coast  r e g i o n  occur red  l a r g e l y  
d u r i n g  the  Quaternary.  

The present  t e c t o n i c  s e t t i n g  o f  t he  n o r t h e r n  C a l i f o r n i a  coas t  i s  
s t r o n g l y  in f luenced  by t h e  t r i p l e  j u n c t i o n  and i t s  nor thward movement. 
Quate rnary  s t r u c t u r e s  r e s u l t i n g  f rom t h r u s t  f a u l t i n g  and f o l d i n g  near t h e  
coast  n o r t h  o f  Cape Mendocino g i ve  way t o  h i gh  angle s t r i k e  s l i p  f a u l t s  of 
t h e  San Andreas system t o  t he  south and east (Herd, 1978, Kelsey and 
A1 lward t ,  1983) (F igu re  1). Off shore Quate rnary  sediments o f  t h e  c o n t i n e n t a l  
s h e l f  and s lope are deformed by l a r g e  y o u t h f u l  f o l d s  and f a u l t s  ( F i e l d s  e t  
a l .  1980, S i l v e r ,  1971 ); these s t r u c t u r e s  are p robab ly  n o r t h e r n  con t i nu -  
a t i o n s  of  t h e  onshore t h r u s t  f a u l t s  and f o l d s .  Of fshore o f  Oregon, t hese  
s t r u c t u r e s  merge i n t o  t h e  Juan de Fuca-Gorda subduc t ion  zone. Both t h e  
t r ans fo rm  boundary south o f  t he  t r i p l e  j u n c t i o n  and t h e  subduct ion marg in  t o  
t h e  n o r t h  i nc l ude  broad complex systems o f  f a u l t s .  The t r a n s i t i o n  f r o m  
t rans fo rm  t o  subduct i o n  t ec ton i cs ,  i .e., t h e  t r i p l e  j u n c t i o n ,  encompasses 
an equa l l y  broad and h i g h l y  complex zone of t r a n s i t i o n a l  t e c t o n i c s .  



Compressional Tec ton ics  Nor th  of t h e  Mendocino T r i p l e  Junc t i on  

A t  l e a s t  a  dozen major Qua te rna ry  t h r u s t  f a u l t s  or f a u l t  zones and 
severa l  l a r g e  y o u t h f u l  f o l d s  t r ave rse  t h e  coas ta l  r e g i o n  o f  C a l i f o r n i a  n o r t h  
o f  t he  t r i p l e  j u n c t i o n  (Ogle, 1952; Woodward-Clyde Consultants,  1980; Carver 
e t  al., 1982). T h e i r  cummulati ve Qua te rna ry  d isp lacement  represen ts  a t  l e a s t  
15 km o f  NE-SW c r u s t a l  shor ten ing.  These no r thwes t - t r end ing  no r theas t -  
d i p p i n g  f a u l t s  form a  complex i m b r i c a t e  t h r u s t  b e l t  w i t h i n  t he  o v e r r i d i n g  
marg in  o f  t he  Nor th  American P l a t e  a long i t s  boundary w i t h  t h e  subducted 
southern p o r t i o n  of the  Gorda P la te .  The compression o f  t he  No r th  American 
P l a t e  margin may be the  r e s u l t  o f  coup l i ng  between t h e  acc re t i ona ry  wedge o f  
t h e  Nor th  America P l a t e  and t he  u n d e r l y i n g  Gorda P la te ,  w i t h  outboard 
p o r t i o n s  of t he  o v e r r i d i n g  wedge be ing  r a f t e d  downward w i t h  t h e  subduct ing 
p l a t e .  I n t e r n a l  deformat ion of  t h e  southern Gorda p l a t e  along no r theas t -  
t r e n d i n g  l e f t - l a t e r a l  s t r i k e  s l i p  f a u l t s  (Smi th  and Knapp, 1980; Smith, e t .  
a l .  1981), and t h e  northward movement o f  t h e  P a c i f i c  P l a t e  r e s u l t  i n  a  
change i n  Gorda, Nor th  American convergence from east-west along t he  extreme 
n o r t h e r n  C a l i f o r n i a  coast t o  n e a r l y  nor th -sou th  near t he  t r i p l e  j u n c t i o n .  
T h i s  change i n  convergence d i r e c t i o n  i s  r e f l e c t e d  i n  compressional  
s t r u c t u r e s  along t h e  coast;  p r i n c i p a l  f o l d s  and t h r u s t  f a u l t s  s t r i k e  n e a r l y  
east-west a t  Cape Mendocino and g r a d u a l l y  r o t a t e  t o  nor thwest -souf  heast  
f u r t h e r  n o r t h  (F igu re  1). Magnet ic anomalies on t h e  Gorda p l a t e  show t h a t  
t h i s  r o t a t i o n  i n  convergence was p robab ly  e s t a b l  i s h e d  du r i ng  t he  Qua te rna ry  
(Riddenhauf, 1984). 

The Mad R i ve r  F a u l t  Zone 

The Mad R iver  F a u l t  Zone (MRFZ), a  prominent zone o f  i m b r i c a t e  t h r u s t  
f a u l t s  and assoc ia ted  f o l d s ,  extends a long  t he  Mad R i ve r  about 50 km f rom 
t h e  coast i n l a n d  t 8  the v i c i n i t y  o f  Maple Creek. The MRFZ i s  about 15 km 
'wide and t rends N35 W. I t  con ta ins  5  p r i n c i p a l  t h r u s t s  (T r i n i dad ,  B lue  Lake, 
M c K i n l e y v i l l e ,  Mad River ,  and F i c k l e  H i l l  F a u l t s )  and numerous minor  ones 
(F igu re  2, 3) .  The F i c k l e  H i l l  a n t i c l i n e ,  t h e  Jacoby Creek sync l ine ,  and t h e  
B lue  Lake a n t i c l i n e  c o n s t i t u t e  major f o l d s  w i t h i n  t h e  zone. A t  i t ' s  
southeast  end, near Maple Creek, compressional  s t r u c t u r e s  o f  t h e  MRFZ merge 
w i t h  s t r i k e  s l i p  f a u l t s  of t he  Eaton Roughs F a u l t  Zone, a  p a r t  o f  t h e  San 
Andreasosys~em (Kelsey and Al lward&, 6983). The d i p s  of MRFZ f a u l t s  range 
f r om 15 -25 NE a t  the  coast t o  35 -45 NE near Maple Creek. The go ld8  a re  
asymmetrical, w i t h  no r t he rn  a n t i c l i n a l  l imbs d i p p i n g  nor theas t  20 -30 , and 
southern l imbs  near v e r t i c a l  and l o c a l l y  over turned.  T h e i r  a x i s  p a r a l l e l  t h e  
t r e n d  of t he  t h r u s t s  (N35W) and t hey  p lunge very  g e n t l y  NW. The f o l d  l imbs  
a r e  c u t  by t he  t h r u s t  f a u l t s .  

Assessment o f  t he  Quate rnary  t e c t o n i c s  of t h e  Mad R i ve r  F a u l t  Zone i s  
based on mapping and i n t e r p r e t a t i o n  o f  severa l  Qua te rna ry  s t r a t i  g r a p h i c  
datums. These i nc l ude  1) t he  Klamath s a p r o l i t e ,  2)  t h e  F a l o r  Format ion,  3 )  
t h e  P a t r i c k s  P o i n t  Terrace, and 4) f l u v i a l  t e r races .  These datums are  
widespread across the MRFZ, and were formed on n e a r l y  h o r i z o n t a l  low r e l i e f  



sur faces.  Approximate ages o f  these datums have been determined. I n  
a d d i t i o n ,  each o f  these s t r a t i g r a p h i c  f e a t u r e s  has t e c t o n i c  s i g n i f i c a n c e  
r e l e v a n t  t o  t he  Qua te rna ry  development o f  t he  MRFZ. The MRFZ s t r a t i g r a p h y  i s  
summarized i n  Tab le  1. 

The Klamath S a p r o l i t e  

The Klamath s a p r o l i t e  i s  a  very  t h i c k ,  v e r y  s t r o n g l y  developed 
weather ing p r o f i l e  formed on p re -Quate rnary  rocks  of n o r t h  western 
C a l i f o r n i a ,  e s p e c i a l l y  t h e  Franc iscan Complex and Redwood Creek S c h i s t s . I t  
mant les an ex tens i ve  pre-Quaternary e ros ion  sur face  o f  ve ry  low r e 1  i e f  which 
D i l l e r  (1902) c a l l e d  t he  Klamath Peneplain. L o c a l l y  t h e  s a p r o l i t e  i s  many 
tens  of meters t h i c k ,  b r i g h t  red, and c l a y - r i c h .  It a t t e s t s  t o  a  long  p e r i o d  
t e c t o n i c  s t a b i l i t y ,  low r e l i e f  landscapes, l i t t l e  e ros ion ,  and p ro longed 
chemical weather ing. Nor th  of t he  MRFZ t h e  s a p r o l i t e  i s  p resen t  on 
concordant f l a t  topped r i d g e s  and mountains and extends i n t o  southwest 
Oregon. W i th i n  t h e  MRFZ t h e  s a p r o l i t e  i s  f o l d e d  and d i sp laced  by f a u l t s .  
E a r l y  Quate rnary  marine and f l u v i a l  sediments o f  t h e  F a l o r  Format ion  l i e  
d e p o s i t i o n a l l y  on t he  s a p r o l i t e  l i m i t i n g  i t s  age t o  l a t e  T e r t i a r y .  
P rese rva t i on  o f  t he  s a p r o l i t e  d u r i n g  the  i n i t i a l  F a l o r  t r a n s g r e s s i o n  
suggests t e c t o n i c  processes i n  t he  r e g i o n  were r e l a t i v e l y  q u i e t  a t  t h e  end 
of the  T e r t i a r y .  

Fa1 o r  Format ion 

The F a l o r  Format ion (Manning and Ogle, 1950) i n c l u d e s  l o c a l l y  t h i c k  
sequences o f  p o o r l y  conso l ida ted  in te rbedded sha l low mar ine sands and pebb ly  
sands, e s t u a r i n e  and bay sands, s i l t s ,  and c lays,  and f l u v i a l  g rave ls ,  
sands, and s i l t s .  The depos i ts  were l a i d  down i n  a  s l o w l y  s u b s i d i n g  
d e p o s i t i o n a l  bas i  n  whi ch extended across t h e  MRFZ and was p robab l y  
cont inuous w i t h  t h e  Ee l  R i ve r  bas in  t o  t h e  south. Subsequent f a u l t i n g  has 
t h r u s t  F ranc iscan  Complex rocks  over t h e  F a l o r  deposi ts .  I n  a l l  measured 
s t r a t i g r a p h i c  sec t i ons  o f  t he  F a l o r  Format ion, t h e  t o p  of t h e  s e c t i o n  has 
been removed by f au l  t i  ng, a1 1  owi ng de te rm ina t i on  o n l y  of mi nimum s e c t i o n  
th ickness.  L o c a l l y  over 938 meters o f  F a l o r  sediments a re  p resen t  i n  t h e  
MRFZ. 

The age o f  t h e  F a l o r  Format ion i s  cons t ra i ned  by a  we1 1-preserved 
v o l c a n i c  ash l a y e r  present  near i t s  d e p o s i t i o n a l  base. T h i s  ash has been 
c o r r e l a t e d  on t he  bas i s  o f  chemist ry  t o  the 1.8-2.0 m.a. Huck leber ry  Ridge 
T u f f  f rom the  Yel lowstone ca ldera  (A .  Sarna-Wojcicki ,  pers.  comn., 1983). 
The i n t e r n a l  s t r a t i g r a p h y  o f  t h e  F a l o r  Format ion i s  complex and no t  w e l l  
known. A widespread basal  member composed o f  we1 1  - s o r t e d  q u a r t z - r i c h  sand 
c o n t a i n i n g  w e l l  rounded s i l i c o u s  pebbles suggests open c o a s t l i n e  c o n d i t i o n s  
d u r i n g  i n i t i  a1 F a l o r  depos i t ion .  Higher i n  t h e  s e c t i o n  sha l low open-marine 
sed imenta t ion  dominated i n  western p o r t i o n s  of t h e  MRFZ w h i l e  e s t u a r i n e  and 
bay environments were present  i n  the  east.  The e n t i r e  s e c t i o n  i s  punc tua ted  
by  f l u v i a l  sand and g rave l  sequences, r e p r e s e n t i n g  repea ted  
t r ansg ress ion - reg ress ion  cyc les,  p o s s i b l y  t h e  r e s u l t  o f  e a r l y  and m i d  
Quaternary g l a c i o - e u s t a t i c  sea l e v e l  f l u c t a t i o n s .  Rep resen ta t i ve  
s t r a t i g r a p h i c  sec t i ons  o f  the F a l o r  Format ion i n  t h e  :astern p o r t i o n  o f  t h e  
MRFZ are  shown i n  F i g u r e  4. 



The l ack  o f  angular uncon fo rmi t ies  or  d i s c o n f o r m i t i e s  w i t h  s i g n i f i c a n t  
s t r a t i g r a p h i c  r e l i e f  i n d i c a t e s  MRFZ f a u l t i n g  and f o l d i n g  were no t  a c t i v e  
d u r i n g  t he  depos i t i on  o f  t h e  F a l o r  sediments. About 1  km of subsidence a t  a  
r a t e  s low enough t o  a l l o w  sed imenta t ion  i n  near sea l e v e l  d e p o s i t i o n a l  
s e t t i n g s  i s  suggested by t he  f o r m a t i o n ' s  sed imento logy and th ickness .  
Development of  f a u l t  and f o l d  s t r u c t u r e s  of t h e  MRFZ p robab l y  t e r m i n a t e d  
F a l o r  depos i t i on .  Assuming sed imenta t ion  r a t e s  of 1  meter per 1000 years ,  
t e c t o n i c  a c t i v i t y  i n  t he  MRFZ was i n i t a t e d  no more than  about 1  m i l l i o n  
years  ago. 

P a t r i c k s  P o i n t  Ter race  

La te  P le i s t ocene  marine t e r races  a re  p resen t  on headland s e c t i o n s  o f  t he  
coas t  i n  t he  v i c i n i t y  o f  t he  MRFZ. E s p e c i a l l y  w e l l  developed is a sequence 
o f  a t  l e a s t  s i x  r a i s e d  mar ine t e r r a c e s  a t  T r i n i d a d  (Stephens, 1982, 
Woodward-Clyde Consul tants ,  1980). The lowest  of these, t h e  P a t r  i c k s  P o i n t  
Terrace, extends along t h e  coast  across t h e  MRFZ. T h i s  t e r r a c e  has been 
ass igned an age o f  85,000 years ( i s o t o p e  s tage  5a) on t h e  b a s i s  o f  s o i  1  
development, s t r a t i g r a p h i c  p o s i t i o n  and comparison w i t h  wor ldwide sea l e v e l  
curves (Bloom e t  al., 1974). The t e r r a c e  i s  d i sp l aced  by each o f  t h e  
p r i n c i p a l  f a u l t s  of  t h e  MRFZ. Prominent scarps and mole t r a c k  r i d g e s  mark 
t h e  f a u l t  t races,  and the  t e r r a c e  su r f ace  i s  d i s p l a c e d  v e r t i c a l l y  as much as 
35 meters. These r a i s e d  and deformed mar ine  t e r r a c e s  i n d i c a t e  cons ide rab le  
t e c t o n i c  a c t i v i t y  i n  the  MRFZ th roughou t  t h e  l a t e  P le is tocene .  

F l u v i a l  Terraces 

Holocene and 1  a t e s t - P l  e i  stocene f 1  u v i  a1 t e r r a c e s  a re  p resen t  a1 ong t h e  
lower reaches o f  t he  Mad R iver  and Jacoby Creek. The Holocene t e r r a c e s  a re  
,graded t o  modern sea l e v e l  and l a c k  o f  s o i l  development; i n d i c a t i n g  t h e y  a re  
l e s s  than 6000 years  old.  Raised f l u v i  a1 t e r r a c e s  mant led  w i t h  v e r y  weakly-  
developed s o i l s  represen t  l a t e s t  P l e i s t o c e n e  r i v e r  depos i ts .  L o c a l l y ,  f a u l t  
scarps up t o  7 meters h i gh  c u t  these young f l u v i a l  te r races .  

A c t i v i t y  o f  t h e  MRFZ 

S t r u c t u r a l  and s t r a t i g r a p h i c  r e l t i o n s h i p s  i n d i c a t e  t h e  MRFZ was 
i n i t i a t e d  i n  t he  mid P le is tocene ,  perhaps about 1  m i l l i o n  years  ago. The 
ex i s t ence  o f  l i t t l e - e r o d e d  s a p r o l i t e  beneath t h e  F a l o r  Format ion  and t h e  
l a c k  o f  evidence o f  s i g n i f i c a n t  de fo rmat ion  d u r i n g  t h e  d e p o s i t i o n  o f  t h e  
F a l o r  Format ion suggest the  l a t e  T e r t i a r y  and e a r l y  Q u a t e r n a r y  landscape 
lacked  re1  i e f  assoc ia ted  w i t h  a c t i v e  f o l d i n g  and f a u l t i n g .  

F ranc iscan  complex r ocks  have been t h r u s t  over F a l o r  Format ion  sediments 
more than 1  km on each of t he  p r i n c i p a l  f a u l t s  of t h e  MRFZ. Minimum s l i p  
r a t e s  f o r  these f a u l t s  based on measured d isp lacement  of t he  base o f  t h e  
F a l o r  Format ion and t he  th ickness  o f  F a l o r  s e c t i o n s  beneath t h e  o v e r t h r u s t  
F ranc isan  range around 1  mnlyear. S i m i l a r  r a t e s  a re  d e r i v e d  f r o m  
displacement o f  t he  l a t e  P le i s t ocene  P a t r i c k s  P o i n t  Terrace.  Across t h e  MRFZ 
c u m u l a t i v e  displacement r a t e s  have been about 4 mm per  year  f o r  t h e  l a t e  



Quaternary.  F a u l t  d isplacements and s l i p  r a t e  de te rmina t ions  f o r  t h e  MRFZ 
a re  summarized i n  Table 2. 

Conc 1 us i ons 

The MRFZ i s  a  major no r t heas t -d i pp ing  i m b r i c a t e  t h r u s t  f a u l t  and f o l d  
system of  t he  mid and l a t e  Quate rnary  age i n  coas ta l  n o r t h e r n  C a l i f o r n i a .  It 
i s  a  p a r t  o f  a  broad r e g i o n  of compressional t e c t o n i c  s t r u c t u r e s  which 
d e f i n e  the  Gorda-North American P l a t e  Marg in  n o r t h  o f  t h e  Mendocino T r i p l e  
Junct ion.  To t h e  south and east  t h i s  system o f  compressional s t r u c t u r e s  
merges w i t h  t h e  no r the rn  end of f a u l t s  of t he  San Andreas Transform system. 
Thrus t  f a u l t i n g  and f o l d i n g  assoc ia ted  w i t h  t h e  MRFZ was i n i t a t e d  i n  t h e  
mid-Ple is tocene a f t e r  d e p o s i t i o n  of t h e  F a l o r  Format ion. P r i o r  t o  t h i s  
t h r u s t i n g ,  t h e  t e c t o n i c s  of t h e  area were r e l a t i v e l y  qu ie t .  The onset of 
f a u l t i n g  i n  t he  MRFZ may represen t  t h e  m i g r a t i o n  o f  t h e  Mendocino T r i p l e  
J u n c t i o n  nor thward i n t o  t h e  nor thernwestern C a l i f o r n i a  reg ion.  S l i p  r a t e s  
f o r  p r i n c i p a l  f a u l t s  w i t h i n  t he  MRFZ have been about 1  mn per  year  s i nce  t h e  
mid  Ple is tocene,  and about 4 mm per  year  f o r  t h e  e n t i r e  zone. F a u l t i n g ,  
f o l d i ng ,  and u p l i f t  assoc ia ted w i t h  t h e  mid and l a t e  Qua te rna ry  a c t i v i t y  of 
t h e  MRFZ and r e l a t e d  compressional s t r u c t u r e s  i n  t h e  n o r t h  coas t  r e g i o n  has 
generated t h e  r e l i e f  expressed by t h e  p resen t  landscape and t h e  s t r u c t u r a l  
complex i t y  apparent i n  e a r l y  and mid Qua te rna ry  depos i t s  o f  coas ta l  n o r t h e r n  
C a l i f o r n i a .  
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Figure 1. Regional t e c t o n i c  s e t t i n g  o f  Northwest ~ a l  i f o l h i a  i n  the' ' 
v i c i n i t y  o f  t he  Mendocino T r i p l e  Junc t ion .  Compressional 
s t r u c t u r e s  of the  Juan de Fuca-Gorda subduct ion zone t r e n d  
onshore a t  t h e i r  southern end and merge w i t h  s t r i k e  s l i p  
f a u l t s  o f  t he  San Andreas t rans form system. Large open arrows 
d e p i c t  p l a t e  motion f o r  t h e  P a c i f i c  and Gorda P l a t e s  r e l a t i v e  
t o  a  f i x e d  Nor th  American P la te .  
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Figure 2.  Quaternary Geologic Map of the  Mad River Fault  Zone. 
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Figure 3.  Geologic cross sections across the Mad River Fault Zone. Section T-TI-T" 
i s  along the coast and i l l u s t r a t e s  the deformtion of the l a t e  Pleistocene 
coastal terraces.  Section H-H '  i s  across the MRFZ near Korbel , and 
i l  lustrates  the deformation of the early Pleistocene Falor Formation. 
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Creek and H a t f i e l d  P r a i r i e .  Above 'a basal sequence o f  sha l low 
open marine depos i ts  t h i c k  sequences o f  f l u v i a l  and bay sed- 
iments a l t e r n a t e .  The Huckleberry Ridge ash (1.8-2.0 ma) l i e s  
i n  t h e  lower p o r t i o n  o f  t h e  bay fac ies  j u s t  above t h e  open 
marine sands. The sec t ions  1 ack angu lar  unconformi t i e s  o r  
major d i scon fo rm i t i es  and i n d i c a t e  slow cont inuous subsidence 
du r ing  depos i t ion .  The topso f  the  s e c t i o n s  are  te rminated by 
t h r u s t  f a u l t s .  
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Age Stratigraphic Unit TectoniclSedimentologic 

M E R N  - - - -WIVE W N E L  DEPOSITS 

WLOCENE-----FL000 PLAIN TERRACES-- THRUST/REVERSE 
FAULTIMO--UPLIFT? 

FLUVUL TERRACES 

PATRICK'S PT. 85,000 THRUST/REVERSE 
FAULTIN0 

WESTHAYEN 125.000 RAPID UPLIFT 
U T E  LOCALLY--0LACIO- 

EUSTATIC TERRACE 
CUTTINO AN0 

W L E  STUMP DEPOSITION 

U N C O N F O R M  l TY 

ftl WNSTONE U SERIES DATE? >450.000 

QUATERNARY 

LOWER 
PLEISTOCENE 

U T E  
TERTIARY 

TERTIARY mLr 

MESOZOIC 

I 
DEPOSITS THRUST/REVERSE 

FAULTINO-UPLIFT 
CUANNELL SANDS 

*CRM(NELL ASH? >400 ,000  

MATE BEACH DEPOSITS 
FLUVIAL AN0 
W L O W  W I N E  

FALOR DEPOSITION-- 
FH. W Y  TRANSORESSION 

AN0 REGRESSION 
CYCLES 

HATFIELD PRAIRIE ASH ' 1.8 H.a 

S% 
OPEN OCEAN ENCLOSED BASIN t 
SLOW TECTONIC SUBSIDENCE-- 

-rURINE TRAXMUESSION AND 
DEPOSITION 

L O C A L  UHCOHFoRMIn- 
-TECTONIC QUIESCENCE 

WROLITE/HNTER R l W E  -EXTENSIVE WEATHERINO 
O(UVELS -LOCAL F L W l M  

DEPOSITION? 

UH#))(FORMlTY REOlONM UPLIFT AND 
EROSION 

f RANCISCAN COnPLEX SUBDUCTION 
r n R E T I O N  

KERR RANCH SCHIST 

Table 1. S t ra t i g raphy  of t h e  Mad River  F a u l t  Zone and t e c t o n i c  and 
sedimentologic i n t e r p r e t a t i o n  o f  t h e  devel opment o f  t h e  
s t r a t i g r a p h i c  sequence. 



V e r t i c a l  D ip  S l i p  S l i p  

Datum @ D x  Displacement Displacement 

(m. a. 1 (meters) (meters) ( m / y r )  

F a u l t  - Location 

Pat. Pt. 

Terrace 

Pat. Pt. 

Terrace 

Fa lo r  Fm 

Fa lo r  Fm 

Fa lo r  Fm 

Pat. Pt. 

Terrace 

F l u v i a l  

Terrace 

Fa lo r  Fm 

T r i n i dad  F a u l t  Anderson Ranch- 

T r i n i dad  

Jager Property-  

T r i n i dad  

Canon Creek 

Canon Creek 

Korbe 1 

Humboldt County 

A i r p o r t  

Mad River  F i s h  

Hatchery 

Simpson Timber 

Co. Rd 4500 

School Road 

McK in leyv i l l e  

Nor th  Bank Road 

T r i n i dad  F a u l t  

T r i n i dad  F a u l t  

Blue Lake F a u l t  

Blue Lake F a u l t  

McKinleyvi  l l e  

F a u l t  

McK in leyv i \ l e  

F a u l t  

McKinleyvi  l l e  

F a u l t  

Mad River F a u l t  Pat. Pt. 

Terrace 

F l u v i a l  

Terrace 

Fa lo r  Fm 

Mad River  F a u l t  

Mad River F a u l t  Simpson Timber 

Co. Rd 5400 

Arcata F i c k l e  Hi11 

F a u l t  

Older 

Marine 

Terrace 

Fa lo r  Fm F i c k l e  H41l 

F a u l t  

Jacoby Creek 

................................................................................................ 
Mad River F a u l t  Coast l ine  Pat. Pt. .85 25' 127 300 3.53 

. Zone Terrace 

Mad River  F a u l t  Jacoby Creek- Fa lo r  Fm 1 35O 2305 4018 4.02 

Zone Korbel Sect ion  

Table 2. Summary of displacement measurements and slip rates for faults 
i n  the MRFZ. 
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