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PREFACE 

T h i s  i n d e p e n d e n t  p r o j e c t  c o n c e r n s  two s p e c i a l  p l a c e s  i n  Sou th  

L o u i s i a n a ,  my home. Bayou S t .  J o h n . h o l d s  s p e c i a l  memories of l e a r n i n g  

t o  row a b o a t  w i t h  g r a n d f a t h e r  and  e v e n i n g s  f i s h i n g  w i t h  f a t h e r .  I t  

is a n  u r b a n  waterbody,  s u r r o u n d e d  by  t h e  C i t y  of  New;Orleans.  Bayou 

Labranche  r e p r e s e n t s  a more n a t u r a l  h a b i t a t  of t h e  a r e a .  Al though 

somewhat a l t e r e d  and  p o l l u t e d ,  t h e  n a t u r a l  b e a u t y  s t i l l  s t a n d s  o u t .  

I n  my p i r o g u e  a l o n g  Bayou Labranche ,  I c a n  f e e l  l i k e  I am on a n o t h e r  

p l a n e t ,  f a r  away from t h e  s t r e s s e s  of e v e r y d a y  l i f e ,  y e t  l e s s  t h a n  six 

miles away is N e w  O r l e a n s t  I n t e r n a t i o n a l  A i r p o r t .  The c i t y  e n d s  

a b r u p t l y  a t  t h e  edge  o f  t h e  d r a i n e d  l a n d ,  and  t h e  w e t l a n d s  s t r e t c h  o u t  

beyond.  T h i s  p r o x i m i t y  of  t h e  w i l d  t o  t h e  u r b a n  is one of  my a rea ' s  

, most  s p e c i a l  c h a r a c t e r i s t i c s .  

I hope t h a t  t h i s  r e p o r t  w i l l  h e l p  p e o p l e  t o  u n d e r s t a n d  b e t t e r  t h e  

r e l a t i o n s h i p  between d e v e l o p e d  l a n d ,  p e o p l e ,  and  unc la imed w e t l a n d s  i n  

S o u t h  L o u i s i a n a .  The f i e l d  e x p e r i e n c e  t a u g h t  me a l o t  a b o u t  t h e  

s u b j e c t ,  b u t  s i x  d a y s  i n  my p i r o g u e  c o l l e c t i n g  d a t a  a t  t h e s e  two s i t e s  

h a d . t w o  much more i m p o r t a n t  e f f e c t s  on m e  : t h e y  made m e  r e a l i z e  t h e  

f r a g i l i t y  o f  . t he  n a t u r a l  h e r i t a g e  of S o u t h  L o u i s i a n a  and  t h e y  

s t r e n g t h e n e d  my commitment t o  d o  a l l  I c a n  t o  p r o t e c t  it from t h e  

a d v e r s e  e f f e c t s  of human a c t i v i t i e s .  

I would l i k e  t o  t h a n k  my f a t h e r ,  John  M .  Kinabrew 111, and my 

g r a n d f a t h e r ,  L M .  Kinabrew, J r . ,  f o r  t h e i r  i n v a l u a b l e  s u p p o r t  and  h e l p  

w i t h  t h i s  p r o j e c t .  
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I. INTRODUCTION 

This project aims to compare the geology and aquatic vegetation 

at the mouths of two bayous in the Lake Pontchartrain Basin, 

Louisiana. The Lake Pontchartrain Basin has been in a state of 

constant change since its beginnings 3000 - 5000 years ago. However, 

the alarming rate of ecological change occuring todai has come to be 

of great concern. Human impacts on the basin's ecosystems are 

damaging the basin's ecology. One of the symptoms of this decline is 

the loss of underwater vegetation. 

Bayous Labranche and St. John were chosen for comparison in this 

study because of their similar geologic beginnings and their very 
I) 

different human histories. Of all the waterways along'the south shore 

of Lake Pontchartrain, they can best serve to illustrate the effects 

I of different human activities. This report will first examine how the I 

I 
landforms and waterways of the south shore of Lake Pontchartrain were 1 
formed in the recent geologic past. It will then examine the 

historical relationship between man and Bayous St. John and Labranche. 

Geological, chemical, and vegetative data collected at the mouth of 

each' bayou will be presented and evaluated in light of natural and 

human history in the area. The type and extent of underwater 

vegetation at the sites will be discussed as indications or 

reflections of trends in the health of the Lake Pontchartrain 

ecosystem. 





11. BACKGROUND INFORMATION 

A. GEOLOGIC HISTORY 

The geologic history of the Lake Pontchartrain basin can be 

divided into two parts : the formation and weathering of the 

Pleistocene age Prairie formation north of Lake Pontchartrain and the s 

later formation of the southern shore of the lake through deltaic 

processes. 4 
The Pleistocene age Prairie formation on the north shore of Lake 

Pontchartrain was deposited over 50,000 years ago and was predominated 

by poorly consolidated sands, silty clays, and clays. Sea level 

changes in the period from 50,000 - 30,000 years ago exposed the 

formation to weathering processes which caused a deeply weathered soil 

profile to be formed. The "Pleistocene Terrace" was thus formed north 

of Lake Pontchartrain and the shore of the Gulf of Mexico was near the 

present north shore of the lake. (Coastal Environments 1984) 

- This report is primarily concerned with the south shore of Lake 

Pontchartrain. This area was formed later and in a very different 

way. As the sea level rose to its present level after the last ice 

age between 7000 and 4000 years ago, sand deposits were eroded from 

the Pleistocene Terrace by the Pearl River. This sand was 

redistributed to form a string of sand spits and islands running 

southwest from the mouth of the Pearl River. A major barrier island 

trend of well-sorted sand was established, separating the open Gulf 

from a sheltered sound on its northern sid This sound was Lake 
e om& 

Pontchartrain. Today these sand deposits lie 20 - 25 feet below mean 

sea level on the south shore of Lake Pontchartrain. (Coastal 

Environments '1984) 

' During the period from 4000 to 700 years ago, a major deltaic 



lobe of the Mississippi River, the St. Bernard delta complex, 

developed in the area (see Figure 2-1). Natural ridges formed along 

Bayous Metarie and Sauvage in what is now New Orleans, as well as 

along the present channel of the Mississippi River in the section 

south of Lake Pontchartrain. The ridges were formed by bank 

deposition resulting from the yearly overflow of the Mississippi 

River. The interdistr ibutary areas between these ridges became 

mudflats and were soon colonized by grasses, forming marshes. (Coastal 

Environments 1984) 

About 700 years ago, the Mississippi River changed its course, 

abandoninq the St . Bernard delta complex. Abandoned distributaries 

such as Bayous St.John and Labranche converted to minor tidal streams. 

Divorced from the freshwater of the Mississippi River, the St. Bernard 

delta complex took on a d i s t i n c t i v e  estuarine character as salinities 

increased, (Coastal Environments 1984) 

- The hydrology of the area has been greatly changed by Man and 

will be discussed in the next section. 

B. HUMAN HISTORY / HYDROLOGY 

1. Hydrology of the Lake Pontchartrain Basin 

The relationship between human history and hydrology in the Lake 

Pontchartrain Basin cannot be ignored. Extreme alterations in the 

hydrology of the basin and its bayous have surely had an impact on 

aquatic vegetation. 

Before man's intervention, Bayous St. John and Labranche mixed 

freely with the oligohaline Lake Pontchartrain, a large body of water 

with an average depth of only sixteen feet. The lake received 

freshwater from the surrounding wetlands, from the rivers of the 

Pleistocene Terrace to the north, and from the Mississippi River each 





y e a r  a t  t h e  t i m e  o f  t h e  s p r i n g  f l o o d s .  L a k e  P o n t c h a r t r a i n  r e c e i v e d  

s a l i n e  waters f r o m  t h e  e a s t  t h r o u g h  two  n a t u r a l  p a s s 3 s  : t h e  R i g o l e t s  

and C h e f  M e n t e u r  Pass. 

D u r i n g  t h e  t - d e n t i e t h  c e n t u r y ,  m a j o r  f l o w  c h a n g e s  h a v e  b e e n  

i m p o s e d  or? these n a t u r a l  p a t t e r n s .  B e t w e e n  a b o u t  1 3 9 0  a n d  1920, t h e  

U.S. Army C o r p s  a £  E n g i n e e r s  l e v e e d  t h e  l o w e r  M i s s i s s i p p i  R i v e r  f o r  

f l o o d  c o n t r o l  p u r p o s e s ,  c o m p l e t e l y  c u t t i n g  o f f  i t s  s p r i n g  f l o o d w a t e r s  

f r o m  t h e  L a k e  P o n t c h a r t r a i n  B a s i n .  Howeve r ,  s i n c e  t h e  p r e s s u r e  o n  t h e  

u n b r o k e n  l evees  was c a u s i n g  b r e a k a g e s  a n d  f l o o d i n g ,  s p i l l w a y s  were 

c o n s t r u c t e d  a t  s t r a t e g i c  p o i n t s  i n  t h e  s y s t e m  t o  r e l i e v e  p r e s s u r e  on  

the l e v e e s .  One o f  t h e s e  p o i n t s  was a t  B o n n e t  Carre I ,  2 few d o z z n  

i n i l e s  u p r i v e r  f r o m  N e w  O r l e a n s .  The s p i l l v a y  was c o n s t r u c t e d  i n  1 9 3 1  

i n  o r d e r  t o  a l l o w  f o r  t h e  d i s c h a r g e  o f  M i s s i s s i p p i  R i v e r  w a t e r  a n d  i t s  

c a r r i e d  s e d i m e n t  i n t o  L a k e  P o n t c h a r t r a i n  d u r i n g  p a r t i c u l a r l y  h i g h  

r i v e r  s t a g e s .  The  B o n n e t  C a r r e f  S p i l l w a y  d i s c h a r g e  e n t e r s  L a k e  

P o n t c h a r t r a i n  j u s t  west o f  t h e  m o u t h  o f  Bayou L a b r a n c h e .  The  s p i l l w a y  

is o n l y  i n f r e q u e n t l y  u s e d .  I t  was c p e n e d  o n l y  s e v e n  t i m e s  b e t - d e e n  

1 9 3 1  a n d  1 9 8 4 .  

Another major hydrologic change i n  the Lake Pontchartrain Basin 

w a s  t h e  c o n s t r u c t i o n  o f  t h e  M i s s i s s i p p i  R i v e r - G u l f  O u t l e t  c a n a l  i n  

1 9 6 3 .  T h i s  c a n a l  c o n n e c t s  t o  t h e  I n n e r  C a n a l ,  

t h e r e b y  f o r m i n g  a n  u n b r o k e n ,  d e e p w a t e r  

P o n t c h a r t r a i n  d i r e c t l y  t o  t h e  G u l f  of  M e x i c o .  A l t h o u g h  i t  c a r r i e s  

o n l y  7 %  o f  t h e  water c o m i n g  i n t o  t h e  l a k e ,  i t  a c c o u n t s  f o r  2 0 %  o f  t h e  

t o t a l  s a l t  e n t e r i n g  t h e  l a k e  b e c a u s e  of  t h e  p r e s e n c e  o f  v e r y  h i g h  

s a l i n i t y  water ( 2 0 p p t )  a t  i ts  b o t t o m  d e p t h s .  ( S t .  P e f  e t  al. 1 9 8 3 )  

The  d e v e l o p m e n t  o f  New O r l e a n s  a n d  i t s  s u b u r b s  on  t h e  s o u t h  s h o r e  

o f  t h e  l a k e  g r e a t l y  i n c r e a s e d  r u n o f f  r a t e s .  W a t e r s  w h i c h  had  s l o w l y  



17 The Bonnet Carrd spillway. lifter the flood of 1927, 
the United States government recognized its rcsponsi- 
bility for flood control. In 1931, the Bonnet Carrd 

spiIl\vy was built. This controlled outlet can divert 
250 million cubic feet of nrater n scconcl-ncnrly twice 
the flow of Niagara Falls-into Lake Pontchartrain 
and evcntunlly into the Gulf of hlcsico. Tlic river was 

a- - shortened by cutoffs, thc great iitchnfnlnyn floodway 

& 
h i l t ,  nt~tl Icvccs strcngtl~ct~cd, t111rs rclnoving thc fear 
of floods from New Orlrans lor eood. ' 



d r a i n e d  i n t o  t h e  l a k e  t h r o u g h  w i n d i n g  w a t e r w a y s  s u c h  as  Bayou S t .  J o h n  

were now f o r c e f u l l y  pumped down s t r a i q h t  d r a i n a g e  c a n a l s  i n t o  Lake 

P o n t c h a r t r a i n ,  l e a d i n g  t o  i n c r e a s e d  p e a k  f l o w s  a n d  h i g h  p o l l u t a n t  

l o a d i n g s  i n  n e a r s h o r e  a reas  a f t e r  r a i n f a l l s .  The l e v e e  s y s t e m s  

a s s o c i a t e d  w i t h  t h e  s u b u r b a n  d e v e l o p m e n t  c h a n g e d  t h e  o v e r a l l  t i d a l  

s y s t e m  a n d  t h e  volume o f  t h e  l a k e ,  ( C o a s t a l  E n v i r o n m e n t s  1 9 8 4 )  E l e v e n  

a l m o s t  e q u a l l y  s p a c e d  o u t f a l l s  p r e s e n t l y  d i s c h a r g e  a l b n g  t h e  s o u t h  

s h o r e .  

2 .  Human H i s t o r y  o f  Bayou S t .  J o h n  

Bayou S t .  J o h n  h a s  p l a y e d  a c r u c i a l  r o l e  i n  t h e  d e v e l o p m e n t  o f  

t h e  c i t y  o f  N e w  O r l e a n s .  I n  1 7 1 8  N e w  O r l e a n s  was f o u n d e d  on 

r e l a t i v e l y  h i q h  l a n d  a l o n g  t h e  M i s s i s s i p p i  R i v e r  a t  one  e n d  of  a  

p o r t a g e  l e a d i n g  t o  Bayou S t .  J o h n .  T h i s  p o r t a g e  was c r u c i a l  t o  t r a d e  

a n d  t r a v e l  b e c a u s e  i t  fo rmed  p a r t  o f  t h e  " l a k e  r o u t e w ,  which was u s e d  
I 

e x t e n s i v e l y  u n t i l  t h e  l a t e  n i n e t e e n t h  c e n t u r y  when t h e  t r e a c h e r o u s  

shaals a t  t h e  mouth  o f  t h e  M i s s i s s i p p i  were c o n t r o l l e d .  The " l a k e  

r o u t e "  u t i l i z e d  t h e  M i s s s i s s i p p i  Sound,  Lake Borqne ,  t h e  R i q o l e t s ,  

Lake P o n t c h a r t r a i n ,  a n d  f i n a l l y  Bayou S t .  J o h n  t o  r e a c h  t h e  p o r t a q e .  

From a b o u t  1 7 2 0  on ,  s e t t l e r s  c o l o n i z e d  t h e  h i g h  g r o u n d  n e a r  t h e  

i n t e r s e c t i o n  o f  Bayous  Metairie a n d  S t .  J o h n .  The l a n d  was u s e d  f o r  

a g r i c u l t u r e .  The p o r t a g e  r o a d  l e a d i n g  f r o m  t h e s e  s m a l l  p l a n t a t i o n s  t o  

t h e  c i t y  c r o s s e d  c y p r e s s  swamps a n d  w a s  o f t e n  i m p a s s a b l e  d u e  t o  r a i n .  

To remedy  t h i s  s i t u a t i o n ,  i n  t h e  l a t e  1 7 0 0 s  t h e  C a n a l  C a r o n d e l e t  was 

c o n s t r u c t e d ,  which  g r e a t l y  s h o r t e n e d  t h e  p o r t a g e  by c o n n e c t i n g  t h e  

h e a d  o f  Bayou S t .  J o h n  t o  t h e  back  o f  t h e  o l d  c i t y .  A t u r n i n g  a n d  

d o c k i n g  b a s i n  was b u i l t  a t  t h e  c i t y  e n d  o f  t h i s  c a n a l  a t  t h e  s i t e  o f  

p r e s e n t  d a y    as in S t r e e t .  

' The Lake  P o n t c h a r t r a i n  e n d  o f  Bayou S t .  J o h n ,  t h e  s t u d y  a r e a ,  h a s  









Pavillions [sic], Spanish Fort, ca. 1895 (C-228) 
i l 

Casino, Spunish Fort, ca. 1895 (C-217) 



58 Plan of Spanish Fort and other areas sho\\.ing 
hotel, bathhouse, etc., built April 30, 1828. Fort San 
Juan (Spanish Fort) was constructed at the n ~ o u t l ~  of 
Bayou St. John after the Spanish took over Louisiana in 
1769. By 1793, it rvas in need of repairs, and Govemor 
Carondelet made these and stationed a garrison there. 
At the time of the Battle of New Orleans, General 
Jackson sent Major Jean Baptiste Plauclk's battalion 
and a company of artillery under the command of 
Captain Zacheus Shaw to the fort, more for obseri,a- 
tion than for defense. The land occupied by the old 
fort was sold as surplus by the government in 1823 to 
Harvey Elkins who erected the Pontcliartrain llotel 
within its walls and laid out a plcasure garden, \vllich 
became very popular. Courtesy Natiolud Archiucs, 
Waslzingto iz, D .C. 





Upper half of this photo shows Spanish Fort amusement park after "filling operations" 
had begun-the camps are go;w'nd the bulkhead outlines the area to be filled. Lower 
half, east of Bayou St. John, shows camps still standing where filling operations had not 
begun. (Courtesy Abe L. Shushan Sr. Collection, Earl K. Long Library, UNO) 
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s e e n  much a c t i v i t y  s i n c e  t h e  b u i l d i n g  o f  t h e  f i r s t  f o r t  t h e r e  by t h e  

S p a n i s h  i n  1 7 6 9 .  I n  t h e  l a t e  1 8 0 0 s ,  a n  amusement p a r k ,  a  h o t e l ,  a n d  

r e s t a u r a n t s  s p r u n g  up  a r o u n d  " S p a n i s h  F o r t f f .  The a r e a  was s e r v i c e d  

f r o m  N e w  O r l e a n s  b y  means  o f  a n  e l e c t r i f i e d  r a i l w a y  which  c a r r i e d  

p a s s e n g e r s  o u t  t o  ! ' t h e  l a k e t f  f o r  a d a y  o f  swimming o r  p i c n i c k i n g .  

B o a t y a r d s  a n d  d o c k s  l i n e d  t h e  mouth  o f  t h e  bayou  i n  t h i s  p e r i o d .  To 
, 

a i d  i n  n a v i g a t i o n ,  a l i g h t h o u s e  was c o n s t r u c t e d  a t  t h e  mouth of  t h e  

b a y o u  a t  t h e  e n d  o f  a  p a i r  o f  j e t t i e s .  

I n  1 9 2 8  t h e  O r l e a n s  L e v e e  Board  u n v e i l e d  a  p l a n  t o  d e v e l o p  t h e  

New O r l e a n s  l a k e f r o n t  a t  Bayou S t .  J o h n .  F i l l i n g  o p e r a t i o n s  i n  t h e  

1 9 3 0 s  e x t e n d e d  Bayou S t .  J o h n  o u t  i n t o  wha t  had b e e n  n e a r s h o r e  Lake 

P o n t c h a r t r a i n .  The d o c k s  a n d  b o a t s h e d s  were  c l e a r e d  f rom t h e  mouth o f  

t h e  b a y o u .  The amusement  p a r k  was moved t o  a d i f f e r e n t  l o c a t i o n .  The 

r e c l a i m e d  l a k e b o t t o m  was t u r n e d  i n t o  r e s i d e n t i a l  s u b d i v i s i o n s .  

L o c k s  were c o n s t r u c t e d  a t  R o b e r t  E .  Lee  B o u l e v a r d  i n  1931 ,  

c u t t i n g  o f f  t h e  n a t u r a l  w a t e r f l o w  i n t o  a n d  o u t  of  t h e  l a k e .  I n  1 9 6 2 ,  

t h e s e  l o c k s  w e r e  r e p l a c e d  b y  a  f l o o d - c o n t r o l  s t r u c t u r e .  Movement o f  

b r a c k i s h  water t h r o u g h  t h i s  s t r u c t u r e  is m a i n t a i n e d  t h r o u g h  t h r e e  

v a l v e - c o n t r o l l e d  c u l v e r t s :  two 1.5m o n e s  o p e n e d  o c c a s i o n a l l y  t o  

m a i n t a i n  t h e  d e p t h  o f  t h e  bayou ,  a n d  o n e  0.5m one  which  u s u a l l y  

r e m a i n s  o p e n  t o  a l l o w  movement o f  water t h r o u g h  t h e  b a y o u .  (Ward, 

1 9 8 2 )  

Today  o n l y  t h e  a r e a  o f  Bayou S t .  J o h n  n o r t h  of  R o b e r t  E .  Lee 

B o u l e v a r d  ( t h e  s t u d y  a r e a )  is a n  i n t e g r a l  p a r t  o f  t h e  Lake 

P o n t c h a r t r a i n  s y s t e m .  S o u t h  o f  t h e  w a t e r - c o n t r o l  s t r u c t u r e ,  a  g r a v i t y  

d r a i n  a l l o w s  w a t e r  t o  f l o w  f rom t h e  bayou  i n t o  t h e  C i t y  P a r k  pond 

s y s t e m .  T h e s e  p o n d s  a r e  o p e n  t o  t h e  O r l e a n s  Avenue O u t f a l l  C a n a l  

t h r d u g h  a 0.5m c u l v e r t .  (Ward,  1 9 8 2 )  T h i s  c a n a l  d r a i n s  i n t o  Lake 



Pontchartrain, thus completing the circuit. 

The study area is bounded by a concrete wall, a continuation of 

the Lake Pontchartrain sea wall that connects with the flood-control 

structure at Robert E. Lee Boulevard. The Orleans Levee Board 

m i n t a i n s  a hurric!ane-protection levee that rises beyond this wall on 

both banks. Along the levee are large live oak trees whose leaves 

pile up along with other debris against the flood control structure. 

A new bridge was built over the mouth of Bayou St. John in 1989. 

3. Human History of Bayou Labranche 

Bayou Labranche has had a very different human history than Bayou 

St. John. The bayou has never been utilized for trade. It has 

primarily been used for recreation, fishing, and trapping. The 

negative effects of these activities have been minimal. The most 

major human effects on the bayou have been those coming from the oil 

industry and the transportation sector. 

The New Orleans Refining Company opened up an oil refinery at 

Norco, Louisiana in 1916. Outfalls were constructed from the refinery 

to Bayou Trepagnier, a major tributary of Bayou Labranche. As the 

refinery grew, its discharge of effluent increased. Today, the Norco 

refining and manufacturing complex has an average effluent discharge 

of over 10,000 gallons per minute into Bayou Trepagnier! 

In the late 1930s, the Goodhope Oil and Gas Field was discovered 

in the Bayou Labranche area. It soon developed into one of the most 

important oil and gas fields in Louisiana. Production and exploration 

activity is still continuing in Goodhope field. Oil pipeline canals 

in other areas of the Bayou Labranche drainage have interrupted 

waterflows and increased drainage rates. 






