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This appendix presents brief descriptions of the current meter data by survey.  Current 
velocity vectors are shown in Figures C-1 to C-16, and frequency distributions of current 
speeds are shown in Figures C-17 to C-32.   

 
Figures C-1 and C-2 show different current patterns in the Little Bay and Norton Basin 

pits with changes in the tide during the June survey.  Current speed and direction in both pits 
were more variable in the near surface and midwater compared to near bottom.  Currents in 
Little Bay differed at three levels through different phases of the tide (Figure C-1).  Currents in 
the Little Bay pit near bottom were generally faster and flowed toward different directions 
compared to midwater and near surface with the change in tide.  The frequency distribution of 
current speeds in the Little Bay pit shown in Figure C-17 indicates that predominant current 
speeds in the near surface, midwater, and near bottom were 2, 4 to 5, and 7 to 8 cm/s, 
respectively.  There were also differences in current direction between the near surface and 
midwater.  Unlike the near surface and midwater, current speed and direction in the near 
bottom in Little Bay did not appear to respond to changes in the tide.  In Norton Basin, current 
direction in the midwater and near bottom were consistent with each other but differed from 
the near surface (Figure C-2).  The frequency distribution of current speeds in the Norton 
Basin pit shown in Figure C-18 indicates that predominant current speeds in the near surface, 
midwater, and near bottom were 2 to 3, 6 to 7, and 4 cm/s, respectively.  In contrast to the 
Norton Basin pit, there were occurrences of higher current speeds in the near bottom in the 
Little Bay pit. 

 
There were more variable currents in the near surface compared to near bottom in 

both channels in July (Figures C-3 and C-4).  In the Little Bay Entrance Channel near 
surface, current speed fluctuated and shifted from southeast to eastward through the 
deployment while in the near bottom, the current speed and direction did not change much 
during the same period, i.e., the current direction was northeastward (Figure C-3).  The 
frequency distribution of current speeds in the Little Bay Entrance Channel shown in 
Figure C-19 indicates that the predominant current speeds in the near surface and near 
bottom were 5 and 10 cm/s, respectively, with a wider distribution of current speeds at the 
near surface.  In the Norton Basin Entrance Channel near surface, the current shifted from 
southeast to northeast as the tide changed from flood to ebb, while in the near bottom, there 
was no major shift in current direction (Figure C-4).  The predominant current speeds in the 
near surface and near bottom in the Norton Basin Entrance Channel were 6 to 7 and 4 cm/s, 
respectively (Figure C-20).  There was also a wider distribution of current speeds at the near 
surface.  The current in the Norton Basin pit near bottom usually was less than 5 cm/s, slower 
than in the channels.  The current shifted from northeastward to eastward during the latter part 
of the deployment (Figure C-4).  The predominant current speed in the Norton Basin pit near 
bottom was 4 cm/s (Figure C-20). 

 
Figures C-5 and C-6 respectively show currents in the Little Bay and Norton Basin pits 

during the September surveys.  Current direction differed among the three levels in both pits.  
In the Little Bay pit, the current was to the southwest in the near surface, northward in the 
midwater, and shifted from northeast to southeast in the near bottom.  Faster currents were 
present in the near surface and midwater than in the near bottom.  There was a slight 
increase in current speed in the near surface and in the midwater from the slack high tide 
period into ebb, while there was little change in current speed in the near bottom (Figure C-6).  
The predominant current speeds in the Little Bay pit near surface, midwater, and near bottom 
were 11, 5 to 6, and 6 cm/s with the widest range in current speeds in the near bottom where 
current speeds from 1 to 8 cm/s were recorded (Figure C-21).  In the Norton Basin pit, the 
current direction at the near surface shifted little from a southwest direction through the period 
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of deployment, while at midwater, the current changed speed but stayed at a northward 
direction.  Current speeds at midwater were generally higher during the ebb tide compared to 
the slack and flood phases (Figure C-6).  In the Norton Basin pit near surface and midwater, 
the predominant current speeds were 8 cm/s and 3 to 4 cm/s, respectively, while current 
speeds of 1 to 2 cm/s were most frequent in the near bottom (Figure C-22).    

 
Currents in the Little Bay and Norton Basin Entrance Channels on 24 September are 

shown in Figures C-7 and C-8.  Current directions differed between the near surface and near 
bottom meters in both entrance channels.  In the Little Bay Entrance Channel, the current at 
the near surface meter was southwestward at fluctuating speeds during the deployment, while 
in the near bottom, the current changed from faster currents to the southwest at the beginning 
during slack high to slower southward current at the midpoint of the deployment and then 
slightly faster speeds to the south at the latter part of the deployment (Figure C-7).  In the 
near surface and near bottom, current speeds of 1 to 2 cm/s were most frequent 
(Figure C-23).  In the Norton Basin Entrance Channel, currents at the near surface and near 
bottom fluctuated greatly during the slack low and flood phases of the tide (Figure C-8).  The 
near surface and near bottom currents running toward the west and northwest were slower 
during the slack high period and increased during the ebb tide toward a northwest and 
northward direction.  During the ebb tide, the near surface current was faster than at near 
bottom.  At slack low water, the current at near surface and near bottom shifted to the 
southwest.  The current direction changed southward with the flood tide.  Current speeds of 
3 to 4 and 1 to 2 cm/s were most frequent in the near surface and near bottom, respectively, 
in the Norton Basin Entrance Channel (Figure C-24). 

 
On 25 September, current direction differed slightly between the near surface and near 

bottom in the Little Bay Entrance Channel while the currents in the Norton Basin Entrance 
Channel were more variable in the near surface and near bottom (Figures C-9 and C-10).  In 
the Little Bay Entrance Channel, currents at the near surface were southeastward during the 
deployment, i.e., slack high and ebb phase of the tide.  The near bottom current shifted from 
southwestward to the south-southwest during the same period.  Current speeds of 6 and 
3 cm/s were most frequent in the near surface and near bottom, respectively (Figure C-25).  
The current in the Little Bay pit near bottom was slower and to the northwest during the same 
period with 4 cm/s and 5 cm/s as the most frequent current speeds recorded (Figure C-25).  
In the Norton Basin Entrance Channel, the current fluctuated as the tide approached slack 
high and then was northward at slack high.  The current then slowed during the ebb tide.  The 
most frequent current speeds in the near surface were 2 cm/s to 3 cm/s and 1 cm/s to 4 cm/s 
in the near bottom with a slightly flatter distribution of current speeds (Figure C-26). 

 
 Figures C-11 and C-12 respectively show currents in the Little Bay and Norton Basin 
pits during the 22 October survey.  At the near surface in the Little Bay pit, the current 
direction remained in the northeast direction even with the change in the tide, while at 
midwater, the very slow current shifted between a northward and northeast direction for the 
majority of the deployment.  The very slow current in the midwater shifted to a southward 
direction as the tide approached slack high water near the end of the deployment.  In the near 
bottom, the current remained at about the same speed in a southwestward direction for the 
duration of the deployment.  Current speeds of 2 cm/s and 6 cm/s were most frequent in the 
Little Bay pit near surface and near bottom, respectively, and 1 cm/s to 2 cm/s in the midwater 
(Figure C-27).  In the Norton Basin pit, the current was northward at the near surface and 
southwestward in the near bottom.  The slow current at midwater was southwest at the 
beginning of the deployment and then shifted to southward toward the latter half of the 
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deployment.  Current speeds of 6 cm/s and 7 to 8 cm/s were most frequent in the near surface 
and near bottom, respectively, in Norton Basin (Figure C-28). 
 

Currents in the Little Bay and Norton Basin Entrance Channels during the 22 October 
survey are shown in Figures C-13 and C-14.  Currents from one tidal cycle in the Little Bay 
Entrance Channel and from the Norton Basin Entrance Channel during an ebb tide are shown.  
At near surface in the Little Bay Entrance Channel the current was slow and generally in a 
westward direction at the beginning of the deployment in a flood tide and then shifted to a 
northwest direction near slack high tide (Figure C-13).  The current then shifted back to a 
westward direction at slack high tide and with the start of the ebb tide.  The current shifted 
between a northwest and southwest direction for the remainder of the deployment through the 
ebb, slack low, and flood tide.  At the near bottom in the Little Bay Entrance Channel, the 
current was even lower and was in variable directions during the initial flood tide.  The current 
was near zero during the slack high tide and then increased to a southwestward direction with 
the ebb tide.  Near the end of the ebb tide, the current slowed down in a southeast and 
eastward direction during slack low tide.  The slow current then changed to a generally 
southward direction with the flood tide near the end of the deployment.  Current direction in 
the Little Bay Entrance Channel near surface and near bottom differed from the near bottom in 
the Little Bay pit (Figure C-11).  Current speeds of 1 cm/s to 4 cm/s were the most frequent 
in the Little Bay Entrance Channel near surface and near bottom, respectively (Figure C-29).  

 
Currents at near surface and near bottom were faster in the Norton Basin Entrance 

Channel (Figure 14) compared to the Little Bay Entrance Channel.  At the beginning of the 
deployment in the Norton Basin Entrance Channel on a ebb tide, currents at the near surface 
were toward a northwest direction then shifted to the north and back to the northwest during 
the middle of the deployment when the current slowed.  There were brief periods when the 
current slowed to a southward direction before speeding up in a northwest direction.  There 
were also periods of slow southward currents at the end of the deployment.  The current in the 
near bottom of the Norton Basin was low in a northward direction at the beginning of the 
deployment and then sped up before slowing down during the middle of the deployment.  The 
current then shifted to the south and southwest and sped up during the end of the deployment 
near slack low tide.  Current speeds of 3 cm/s to 5 cm/s were the most frequent in the near 
surface and 2 cm/s to 4 cm/s in the near bottom in the Norton Basin Entrance Channel 
(Figure C-30). 
 

Figures C-15 and C-16, respectively, show currents in the Little Bay and Norton Basin 
Entrance Channels during the 23 October survey.  Currents were measured at a slack high 
and ebb tide.  Current at the near bottom in the Little Bay pit is shown also.  The current in the 
near surface in the Little Bay Entrance Channel was slow and to the southwest at the 
beginning of the deployment and then shifted to generally a northward direction but fluctuated 
between a northwest/northeast direction for the remainder of the deployment (Figure C-15).  
The current at the near bottom in the Little Bay Entrance Channel was slow initially and then 
flowed slightly faster in a northwest/northward direction at the beginning of the deployment.  
The current then slowed and shifted to a northeastward direction and sped up slightly and 
turned further eastward near the end of the deployment.  Figure C-31 shows that the most 
frequent current speeds in the near surface and near bottom of the Little Bay Entrance 
Channel were 2 cm/s and 3 cm/s, respectively.  The current at the near bottom in the Little 
Bay pit was at similar speeds as in the entrance channel and remained at a northward 
direction for the entire period of deployment (Figures C-15 and C-31).   
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Current in the near surface of the Norton Basin Entrance Channel on 23 October was 
slow initially in a north/northwestward direction and then flowed much faster than in the Little 
Bay Entrance Channel during the middle of the deployment before slowing (Figure C-16).  
The current was slow near slack low water near the end of the deployment.  There were 
instances of much faster currents in the Norton Basin Entrance Channel compared to the Little 
Bay Entrance Channel.  The current was faster at the near bottom in the Norton Basin 
Entrance Channel where it flowed in a northward to northeastward direction.  The distribution 
of current speeds in the Norton Basin Entrance Channel was much flatter than in the Little Bay 
Entrance Channel.  Also, there were faster currents, particularly in the near bottom in the 
Norton Basin Entrance Channel, where speeds of up to 15 cm/s were recorded (Figure C-32). 
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Figure C-12.  

Luis Lagera
C-20



Little Bay Entrance Channel Near Surface

Veast (cm/sec)0 20 40 60 80
V

n
o

rt
h

 (
cm

/s
e

c)

-10
-5
0
5

10

Current Vector

Depth at Little Bay Entrance Channel Near Bottom Meter

Time
  16:00  20:00  0:00   4:00   8:00

D
e

p
th

 (
ft

)

30
32
34
36
38

Depth

Little Bay Entrance Channel Near Bottom

Veast (cm/sec)0 20 40 60 80

V
n

o
rt

h
 (

cm
/s

e
c)

-10
-5
0
5

10

Current Vector 

Velocity vectors at near surface and near bottom with change in water depth in the Little Bay Entrance Channel on 
22 October 2002. 
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Figure C-13.  
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Velocity vectors at near surface and near bottom with change in water depth in the Norton Basin Entrance Channel on 
22 October 2002.
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Figure C-14.  
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Velocity vectors at near surface and near bottom with change in water depth in Little Bay Entrance Channel and 
Little Bay pit near bottom on 23 October 2002.
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Figure C-15.  
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Figure C-17.  Frequency distribution of current speeds in Little Bay pit on 19 June 2002.
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Figure C-18.  Frequency distribution of current speeds in the Norton Basin pit on 20 June 2002.
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Figure C-19.  Frequency distribution of current speeds in Little Bay Entrance Channel on 30 July 2002.
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Figure C-20.  Frequency distribution of current speeds in the Norton Basin Entrance Channel and pit 
                      near bottom on 30 July 2002.

Luis Lagera
C-28



Little Bay Pit Near Surface

Current Speed (cm/sec)

0 2 4 6 8 10 12 14 16

%
 o

f 
O

bs
er

va
tio

ns

0

20

40

60

80

Frequency 

Little Bay Pit Midwater

Current Speed (cm/sec)

0 2 4 6 8 10 12 14 16

%
 o

f 
O

bs
er

va
tio

ns

0

20

40

60

80

Frequency 

Little Bay Pit Near Bottom

Current Speed (cm/sec)

0 2 4 6 8 10 12 14 16

%
 o

f 
O

bs
er

va
tio

ns

0

20

40

60

80

Frequency 

Figure C-21.  Frequency distribution of current speeds in Little Bay pit on 24 September 2002.
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Figure C-22.  Frequency distribution of current speeds in the Norton Basin pit on 24 September 2002.
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Figure C-23.  Frequency distribution of current speeds in Little Bay Entrance Channel on 
24 September 2002.
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Figure C-24.  Frequency distribution of current speeds in the Norton Basin Entrance Channel on 
24 September 2002.
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Figure C-25.  Frequency distribution of current speeds in the Little Bay Entrance Channel and 
Little Bay pit near bottom on 25 September 2002.
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Figure C-26.  Frequency distribution of current speeds in the Norton Basin Entrance Channel on 
25 September 2002.
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Figure C-27.  Frequency distribution of current speeds in Little Bay pit on 22 to 23 October 2002.
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Figure C-28.  Frequency distribution of current speeds in the Norton Basin pit on 22 October 2002.
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Figure C-29.  Frequency distribution of current speeds in the Little Bay Entrance Channel on 
22 October 2002.
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Figure C-30.  Frequency distribution of current speeds in the Norton Basin Entrance Channel on 
22 October 2002.
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Figure C-31.  Frequency distribution of current speeds in the Little Bay Entrance Channel and 
Little Bay pit near bottom on 23 October 2002.
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Figure C-32.  Frequency distribution of current speeds in the Norton Basin Entrance Channel on 
23 October 2002.
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