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Migration and Dispersion of 
Tagged American Lobsters, Homarus americanus, on 

the Southern New England Continental Shelf 

JOSEPH R. UZMANN, RICHARD A. COOPER, and KENNETH J. PECCI 1 

ABSTRACT 

An apparently contiguous stock of American lobsters, Homarus americanus, is concentrated 
along the outer continental shelf margin and slope trom Corsair Canyon westward and southward to 
the region of Baltimore Canyon. Between April 1968 and May 1971 we captured, tagged, and released a 
total of 7,326 lobsters at 52 localities between Corsair Canyon and Baltimore Canyon. As of December 
1972, 945 recaptures (12.9% recovery) had been reported, providing a basis for interpretation of 
seasonal and long-term movements, as well as measurements of growth rate and moult frequency. A 
classification scheme is developed and applied to distinguish between apparently directed seasonal 
movements (migrations), localized movements of less than 10 nautical miles (18.5 km), and long
period (> 120 days) dispersions of 10 miles or more. This last category includes point to point tracks 
that cannot be objectively resolved in terms of directionality and may represent random dispersal, a 
summation of seasonally directed tracks, or both. 

We conclude from the track analyses that at least 20% of the offshore lobsters annually engage in 
directed shoalward migrations in spring and summer with return to the shelf margin and slope in fall 
and winter. This conclusion is reinforced by independent analysis of the time/depth/temperature 
associations of tagged lobsters at recapture which, of itself, suggests that an even larger proportion of 
the offshore lobsters annually effect directed migrations in response to seasonal temperature 
variations. 

INTRODUCTION 

Commercial concentrations of American lobsters, 
fIomarus americanus, inhabit the outer continental shelf 
nd slope off southern New England and the Middle 
tlantic states southward to Virginia. The history, 

~evelopment, and recent status of this resource have 
~een summarized in the collective studies of Firth 
1940), Schroeder (1955, 1959), McRae (1960) , Hughes 
1963), Saila and Flowers (1968), Skud and Perkins 
1969), Uzmann (1970), and Cooper and Uzmann (1971). 
his report is an extension of the last mentioned paper 
nd deals further with findings and implications of 
easonal and long-term movements derived from an ex
ensive tagging program conducted over the period 1968-
2. 
Schroeder (1959) defined the offshore lobster popula

ion as "a population of lobsters, large enough to support 
ommercial fishing off the east coast of the United States 
long the outer shelf and upper slope between the eastern 
~art of Georges Bank and the offing of Delaware Bay. 
rhis area at depths of roughly 60-250 fm (110-450 m) is 
tbout 400 miles long and 5-10 miles wide. Lobsters are 

ore plentiful along the eastern half of this stretch than 
the west and south." 

The offshore lobster fishery, so-called, has rapidly 
ssumed a role of prominence among the major offshore 

'Northeast Fisheries Center, National Marine Fisheries Service, 
OAA, Woods Hole, MA 02543. 
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fisheries of the northwest Atlantic. A brief review of its 
growth over the past two decades will place it in perspec
tive relative to the long established coastal fishery and 
ind cate its future trend. 

Like the coastal stocks from Maine to New Jersey, the 
offshore stock has sustained a steadily increasing rate of 
exploitation since the mid-fifties prior to which time it 
ranked as a minor fishery with the majority of catches 
taken incidental to trawling for groundfish species. 
Following W orId War n, the coastal fishery expanded 
rapidly to a peak yield in 1960 of 29 million pounds (13.2 
million kg) and has since declined measurably despite 
increased fishing effort; meanwhile, offshore lobster 
catches increal'ed from nearly 2 million pounds (0.9 
million kg) in 1960 to over 8 million pounds (3.6 million 
kg) in 1970. Ungrouped landings statistics indicate that 
U.S. lobster production is relatively stable at some 30 
million pounds (13.6 million kg) annually, but the fact of 
the matter is that offshore production has annually offset 
the decline of coastal landings. From 1968 to 1970 
offshore lobster landings averaged over 20% of the U.S. 
catch. 

MATERIALS AND METHODS 

The tagging program reported here was conducted as 
part of the work plan of 14 research cruises over the 
period 1968-71 during which time a total of 7,326 lobsters 
were tagged and released at 52 localities along the outer 
edge of the continental shelf from Corsair Canyon west 



and outh to Baltimore Canyon (Fig. 1, Table 1). The 
lobsters were taken with otter trawls or traps (five 
localities only) at depths of 35-300 fathoms (64-549 m), 
then tagged and released within a day after capture and 
within 2.7 nautical miles (5 km) of the capture site. 
Tagging methodology has been described previously by 
Cooper (1970). Essentially, the tag consists of coded 
polyvinyl chloride tubing with a polyethylene monofila
ment leader and stainless steel anchor implanted in the 
right or left dorsal extensor muscle below the carapace. 
The anchor is inserted with the aid of a hypodermic nee
dle through the connecting membrane between the 
carapace and the first abdominal segment. The mem
brane breaks down at ecdysis to permit withdrawal of the 
lobster from the old exoskeleton and the implanted tag is 
thus retained through successive molts. 

The tagging program and its objectives were initially 
well advertised with letters and poster notices being sent 
to all New England and Middle Atlantic state fisheries 
commissioners, to all vessel captains known to engage in 
the offshore lobster fishery, and to all major buyers and 
wholesalers of lobsters. Port agents of the National 
Marine Fisheries Service were specially briefed and then 

maintained continuing liaison with the lobster fishermen 
and dealers. 

In a preliminary paper Cooper and Uzmann (1971) 
reported 400 returns from 5,710 releases through 1968 
(7.0% reported recapture); in 1970 and 1971 additiona 
releases raised the total number tagged and released t 
7,326, of which a cumulative total of 945 recoveries ha 
been reported to us as of 15 December 1972. Thus, the ac 
cumulated reported recaptures is currently 12.9% and in 
creasing at a decreasing rate annually by virtue 0 

natural mortality of the tagged population, tag loss, non 
recognition of tags, possible emigration into areas wit 
little or no commercial fishery, removal and nonreportin 
by U.S. fishermen and various elements of the forei 
fishing fleet, and possibly, increased incidence of non 
reporting because of fishermen apathy. We offer the las 
theoretical reason because renewed publicity and an in 
crease in the tag return reward from $1.00 to $5.00 in Oc 
tober 1971 failed to elicit a significant increase in the ta~ 
return rate despite a significant input (1,142) of newl) 
tagged lobsters in that calendar year. This hypothesis if 
further supported by calculations of expected returns pel 
annum under the condition of exponential decline of thl 

Table I.-Summary of offshore lobster tagging, \968-71: station references, releases, and recaptures. ' 

Composite Original Plot position Number Number 
station station Canyon or of of 

Year number number(s) Lat.N Long. W shelf region releases recaptures 

1968 (1·3) 40°17' 68°02 ' Oceanographer Canyon 42 3 
2 (4) 39°59' 69°36 ' Veatch Canyon 13 3 
3 (5) 39°31' 72° 13 ' Hudson Canyon 146 9 
4 (6) 40°05 ' 71°09' Block Canyon 52 7 
5 (7-8) 40°04 ' 70°27' Atlantis Canyon 264 29 
6 (9,11) 39°57' 69°56 ' Veatch Canyon 149 22 
7 (10) 39°56' 69°41' Veatch Canyon 99 10 
8 (12) 39°59' 70°03' Veatch Canyon 50 4 
9 (13) 40°03 ' 70°17 ' Atlantis Canyon 143 19 

10 (14) 40°13' 70°30' Atlantis Canyon 39 3 
11 (15) 40°12 ' 70°15' Atlantis Canyon 84 6 
12 (16) 40°12' 71°14 ' Block Canyon 57 3 
13 (17-19) 40°05 ' 71°47' Block Canyon 482 40 
14 (20-21) 40°05 ' 71 °38' Block Canyon 266 25 
15 (22) 41°42' 66°52' Leg, Georges Bank 46 10 
16 (23-26) 40°33' 68°39' SW Georges Bank 479 59 
17 (27-28) 40°31' 67°42 ' Lydonia Canyon 223 27 

Total 2,634 279 
1969 18 (29,30,32) 39°59' 69°29 ' Veatch Canyon 1,350 213 

19 (31) 40°03' 69°16 ' Veatch Canyon 751 104 
20 (33-35) 40°59' 66°34 ' Corsair Canyon 387 44 
21 (36) 40°32 ' 67°47 ' Lydonia Canyon 166 23 
22 (37-38) 41 °12' 66°35' Corsair Canyon 422 46 

Total 3,076 430 
1970 23 (48,50) 40°16 ' 68°25 ' Oceanographer Canyon 301 34 

24 (49,51) 40°26' 68°20' Oceanographer Canyon 173 22 
Total 474 56 

1971 25 (57-58) 40°00 ' 71 ° 12 ' Block Canyon 60 10 
26 (59,63) 39°14 ' 72°20' Hudson Canyon 54 1 
27 (60-62) 37°55' 73°59' Baltimore Canyon 194 11 
28 (64) 39°10' 72°38' Hudson Canyon 29 3 
29 (65-66) 40°00 ' 69°29 ' Veatch Canyon 805 155 

Total 1,142 180 
Grand Total 7,326 945 

The o.'lgi~al releases are treated as 29; composites of two or more stations have within-group variation of less than 10 
da} , 10 latItude, and 10 longitude Original station numbers are shown in parentheses. 
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tagged population at a theoretical summed rate of 28°" 
per annum (12% tag loss, 6% natural mortality, 5(', 
recapture). In calendar year 1972, for example, the 
theoretical number of tagged lobster out tanding at the 
beginning of the year was 3,630; the expected number of 
returns for 1972 based on the average rate of returns 
(0.049) in years 1968-71 is 179, in sharp contrast to 67 ac
tual returns. 

The distribution of recaptured tagged lobsters I' con
sidered representative of the distributIOn of the lob ter 
population. Fishermen search for commerciai quantities 
of lobsters throughout the year at depth of 10·:150 
fathoms (18-640 m), which is a considerably greater 
range than the 35-300 fathoms (64-549 m) depth Interval 
from which lobsters for tagging were initially captured. 

DATA REDUCTION, PLOTTING, AND 
FORMAT 

Data received on individual recapture varied 
considerably. Data sought included date and position of 
recapture (latitude and longitude. or loran A coor
dinates), sex, carapace length. pre ence or ab ence of ex
ternal eggs. cheliped configuration. and de.lgnation 01 
any missing chelipeds and walking leg.. The mo t 
critical data were location and date of recapture. and 
carapace length from which both migratIOn trend and 
growth could be determined; this was received on 350 of 
the recaptured lobsters. Recapture location and date 
only were received on 576 individuals and provide the 
basis for analysis of movements. 

Data was listed and keypunched in two different for
mats. The data format (see appendix table ) for thi 
study includes growth increments for reader reference. 
but this element of the study is being treated eparately; 
return data is listed chronologically by ex. The ba ic 
data deck provided input for computer calculation for in
dividual recaptures of great circle di tance traveled from 
point of release to point of recapture, days at large. and 
other standard computations such a mean distance 
traveled and mean time at large by various grouping of 
individuals. The same data deck served as input for a 
Cal-Comp Plotter, Model 663, from which release coor
dinates, recapture coordinates, or combinations of both 
were plotted in various combinations to reveal and dis
play the overall features of dispersion within and 
between release groups and to show the overall monthly 
distribution of recaptures. The Cal-Comp Plotter was 
simultaneously programmed and fed a series of coastline 
coordinates, isobath coordinates, and titular information 
such that the finished plot was a Mercator chart drawing 
to the nominal scale of 1:1,200,000. 

Among the 945 recaptured lobsters, 584 (61.8%) were 
reported by specific location, 183 (19.4%) by generalized 
location-usually by reference to a named submarine can
yon, and 178 (18.8%) without location information of 
any kind. Those recaptures reported by approximate 
location are hand-plotted in distinctive fashion within 
the machine plots of the various subgroups of returns 
with specific location. 
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In order to facilitate interpr!'tation of recovery data 
we have treated thi' ::'2 nriginal r('lpli P a 29 according 
th constnlints footnoted in 'I able 1. Thi actio 
mimmized t h· plotter executi(JO and gave mort 
cnh rence tf) the individual plot. 'I f' t plot of reC(JVe 
coordinates howed a numb r uf (" wher oV(:rplotti i 
or tight grouping of reo)v r. pllin rr' ulted in Ii conf! 
sion of point and number. In th( (' in tanc' WI;: u ed I 

plot t ing u bwutinf' which plot ted all prlint wit hin I 

upon th· ea tern and outhern id of a given f)-minutl 
square (0.10 Quare) If If ingle p0int with collectJ\i 
number at th diagonal c -nter oj the quare; he a\'cra 
di placem nt (jf any ~inl(l f)(lint plotted in thi mann 
I well under 3 nautical mile 5. J km) which we ha\i 

tempera ure. 

Original tation Location 

A tot I of .')~ relea e of t gged lob ter were made 0 

the outer c ntlnen I helf nd lope commencin i 
March 1 and ending in ;\.1av 1 71 Table 1). Crui 
number and 'tatlOn numb r are not wholly in co 
. ecutive order becau e interim crui e" involving coa t 
area tagging were al. 0 conducted in the arne peri 
Thu. tatian 0 cupled during rul e 20 wa actual! 
the ,,)2nd and lao t relea e during a total ot 14 crui_e co 
cerned with oft. hore tagging. 

The onginal relea. e localitie (Fig. 1) how their loe 
tion relative to major teature of the continental he 
and to each other. ,\10 t ( 6%) of the tagging wa a 
compli hed from the vicimty of Block anyon ea twar 
becau e of more productive lob tel fi hing in the e are 
and becau e other a pect of crui e objective require 
crui e onentation to the ea t of Block Canyon to m 
imize time haring of the re earch ve el Delau'are 
Delaware II. and Albatro IV. 

Composite Station Locations 

Thirteen (25CC) of the 52 original releases are plotted a 
their original release locality (Fig. 2). The remainde 
were combined in groups of two or three and assigne 
location coordinates with averaged latitude an 
longitude rounded to the nearest whole minute (Table 1) 
Maximum distance between any two original releas 
sites comprising a composite station was 4 nautical mile 
(7.4 km). The purpose of this treatment was to effect 
logical pooling of release and recapture information tha 
would expedite both plotting and evaluation of the data 
Computations of distance traveled and time at large are 
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however, based on original release locations and dates. 
Details concerning individual recaptures are referenced 
to composite station number and listed in the appendix 
tables of this report. 

Composite of Recoveries 

Figure 3 is a precision plot of the reported recovery 
positions of all returns; in Figure 4 the same set of coor
dinates are grouped by 6-minute squares to permit 
readable numerical signature and to obviate overplotting 
of identical recovery coordinates, some of which oc
curred by chance, with others the result of multiple 
recaptures by vessels fishing a given area for one or more 
days. 

Comparison of Figure 3 with Figure 1 (original station 
locations) shows overall dispersion from the original 
release locations along the edge of the continental shelf. 
Replotting of these data by release groups (Figs. 5-29) il
lustrates the magnitude and direction of the individual 
dispersions. 

Straight-line dispersion (point of release to point of 
recovery) of individual lobsters is shown in Figures 5-29; 
concentric circles having a radius of 10 and 50 nautical 
mIles (18.5 and 92.7 km) are drawn about each release 
locality to indicate the magnitude and variability of 
lobster movements from a given locality. Track lines of 
50 miles (92.7 km) or greater are labeled with the return 
number and sex (F or M). Where two or more recaptures 
were made at the same reported locality, the solid circle 
representing the recovery point is appropriately 
numbered. In several instances (Figs. 20, 21, 24, 29) it 
was necessary to group recovery data by 6-minute squares 
for reasons described previously; in such cases, the nature 
of the plotting is included in the figure title. 

Definition of Lobster Maturity 

Subsequent references to maturity stage of individual 
lobsters assumes that the commonly prevailing 
minimum legal size (81 mm carapace length) is an 
acceptable beginning point at which both male and 
female lobsters attain functional sexual maturity. Skud 
and Perkins (1969) reported that demonstrable sexual 
maturity, as evidenced by external embryonated eggs or 
mature ovarian eggs, commenced at 80 mm carapace 
length in large samples of female lobsters from the same 
areas in which we conducted our tagging study. Stewart 
(1972) examined 1,018 female lobsters from western Long 
Island Sound and Block Island Sound for presence of 
spermatophores in the seminal receptacle; the median 
size of inseminated females in the sample (size range 53 
to 106 mm carapace length) was 76 mm, and within the 
size class 81-82 mm (53 specimens), 81% were in
seminated. Krouse (1973) found that male lobsters from 
the Boothbay region of Maine were virtually all sexually 
mature well below the legal recruit size of 81 mm ; these 
findings were based on dissection of the genital tracts 
and microscopic findings of mature sperm cells and per
matophores; Krouse (1973) reiterated the observations of 
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Templeman (1934) that significant size disparity 
between male and female lobsters precludes successful 
mating and that prerecruit size males seem unlikely to 
contribute materially to natural reproduction until they 
attain a size equality with sexually mature females. 

MIGRATION VERSUS DISPERSION 

Cooper and Uzmann (1971) earlier hypothesized, 0 

the basis of a described t ime-temperature relationshi 
that the nature of the migration phenomenon was aver 
nal shoal ward movement to warmer water with subse 
quent return to the edge and slope of the shelf with th : 
onset of fall and winter. In subsequent sections of thi., 
report we will attempt to elicit qualitative and quan 
titative aspects of individual movements from grouping!! 
of individuals referenced to release locality, point of 
recapture, and time at large. 

Hypothetical track lines have been drawn in all cases 
where dispersion or migration (defini t ions presented 
below) from point of release to point of recapture exceed
ed 10 nautical miles (18.5 km) (Figs. 5-29). We must con
cede at the outset of this discussion that the magnitude. 
direction, and time scale of a point-to-point track is 
seldom an accurate port rayal of the exact movements of 
any tagged animals; however, the assumption of a 
straight-line track, however simplistic, is tenable for the 
purposes of plotting, overview, analysis , and ultimately, 
for distinction between the short-term probable migrants 
and the longer-term dispersed individuals. The guiding 
factors in this distinction of kinds, i.e., migrant or dis· 
persed, are distance traversed and time at large, thE 
elements of the classical ground speed formula Dtr. 

Ranking of the total array of recovery data by various 
combinations shows that the maximum movement 0 

any recapture was 186 nautical miles (345 km) in 71 day' 
(2.6 miles/day). Other sesonable tracks in excess of 10 
miles (185 km) were 125 (232 km)/86 days, 123 (228 km)) 
76 days, 118 (219 km)/107 days, III (206 km)/108 days 
and 102 (189 km)/29 days. Twelve other lobsters mad~ 
apparently directed tracks of 50-87 miles (93-161 km)j 
within 22-41 days. The calculated ground speeds of 
these 31 examples range from 1 to 5.5 miles (1.8-10.2 km~ 
per day and indicate that directional movements in ex
cess of 1 mile (1.8 km) per day are not uncommon if not, 
in fact, quite normal. 

We have developed a classification scheme which 
attempts to distinguish between directed migrants and 
those whose net movements over time are inconsequen
tial or not clearly directional ; the 31 examples cited 
above provide a logical basis for fixing constraints on the 
numerical values of t ime and distance consistent with an 
acceptable definition of the term " migrant." 

The frequency distribution of distance traveled shows 
that 163 individuals were recovered within 0-9 miles (0-
16.8 km) of point of release over the time range 0-950 
days. Clearly, there is no internal evidence that any of 
these have dispersed significantly. In the time frequency 
interval 0-9 days, 15 of 21 recoveries were common to the 
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aforementioned 0.9 mile (0.16. km) category . Accord
mgly, we have adopted the premi e that time or di -
lance value under 10 preclude reali tic interpretation of 
directionality or peed of movement. 

Commercial fishing effort, monthly distribution 
patterns of tagged recoveries (Figs. 34-45), and upport
ing details (appendix tables) all combine to show that 
offshore lobsters are essentially aggregated along the out
er edge and slope of the continental shelf during January 
through April (120 days) and become widely dispersed by 
migration or random movement in shoaler/warmer water 
during May through December (245 days). We have set 
the upper limit of duration of a directed migration at 120 
(lays, or the theoretical half-life of a migratory season 

uring which the migrant can move to shoaler/warmer 
ater and return to the continental shelf margin in ap-
roximate phase with the annual shoalward and seaward 
igration of the bottom temperature warm front (here 

efined as the 10°C isotherm) . Within these constraints 
e regarded a total of 117 individuals as migrants ; rank

'ng of these individuals by calculated ground speed 
hows a range of 0.1-5.5 miles (0.18-10.2 km) per day, a 
edian speed of 0.9 miles (l.7 km) per day, and a median 

t 0.6 miles (l.1 km) per day . Ground speeds of defined 
igrants are positively correlated with distance travers

d and negatively correlated with time at large . 
The remainder of recaptures for which capture loca

ion and time at large are known fall into three categories 
f relative displacement from point of release . Our work
ng definitions of migrant and alternative classifications 
re as follows: 

a) Migrant by virtue of track~10 nautical miles (18.5 
m) and time at large 10-120 days (N = 117'. 
b) Nonmigrant by corollary definition of track < 10 
iles and time at large<10 days (N = 15). 
c) Residual non migrant by virtue of track< 10 mile, 

irne at large ~10 days (range 15-950) ; this classification 
eflects stationary behavior, or the alternative possibility 
f undetectable excursion(s) with homing back to relea e 
ocality (i.e., within 10-mile radius of relea e point) ( 

147). 
d) Indeterminate by virtue of track ~10 mile (range 

0-1 1), time at large >120 day (range 125-1,549); move
lent is regarded a random di per ai, a ummation of 
igration tracks, or a combination of both ( = 297). 

ight recapture were reported without date of recap
ure and hence could not be cla sified. The e alternative 
la ification make for intere ting conjecture in many 
a °e,; among the indeterminate , for example, we find 
1any probable example of directed migration which 
annot be properly a~ es'ed becau e f the as ociated 
lernent of exce ' ive time at large: these ca e \\ill be 
entified and di cu~ ' ed under the appr priat com

l site station reumes which follow this s cti n. 

Returning t the reliability of gr und sp ed alculat d 
TOm D T, we have a.:;'umed that I~ pr babl~ un-

COMPOSITE TATI • RE lES 

Composite Station 1 ee Appendi Tabl I) 

Three recapture have b en reported Ir 
total of 42 releae III the vicinity of Or nograph r ( n 
von on 15 March 19 (2), 16 :'1arrh 1'1 

March 1968 (9). Mean depth at fir t 
fathoms (280 m); mean depth at Telea. 
(320 m). Only one of the recoveTle wa. 
tion. The ex ratio of the thI e return wa 
two males. 

The mo t noteworthy feature of th r ov TIl fr m 
thi compo ite relea e is the relatively high m n tim t 

large (985 days =27 vr) which e re d th t f II oth r 
ubgroups of recoverie . The mgl IOCAt d r 0\ n, 

mature male, wa captured 1~ mil (:? 1 km) 
ori inal relea e pomt and had h en t larg~ 1, 
(' .7 yr). 

Here. a m many other rase~ of I n h tim 
the relatively mall di. plac ment fr m on In 

locality is indicative of either hlghh I 
movement over time or. alternati\ lv, homing 
cy following larger scale move men . \\ prt f r th 
hypothe I and \\ ill attempt t~J . u t.aln thl 1 In 

remainder of the te t on the ba 1 of oth r Indl\ ldu I nd 
colle tive r tum,. 

Compo ite tation 2 ( e Figure· nd 
Appendix Table 2) 



Composite Station 3 (See Figure 6 and 
Appendix Table 3) 

Nine recaptures have been reported from a single point 
release of 146 lobsters on the east side of Hudson Canyon 
on 26 April 1968. First capture depth was 160 fathoms (293 
m); release depth was 85 fathoms (155 m) . Seven of the 
nine recaptures were reported by location and one other 
from the vicinity of Hudson Canyon. Sex ratio of the nine 
recaptures was seven females to two males Mean time at 
large was 252 days (0.7 yr). Two of the recaptures (3F, 
29F) from this release, both mature females, are 
classified as migrants and were captured 29 and 118 days 
later in coastal trap fisheries off Long Island, N.Y., after 
having migrated 102 miles (189 km) and 77 miles (143 
km), respectively . The longest outstandmg recapture 
(660 F ), an immature female at release, wa at large 
1,024 days (2 .8 yr) during which time it increased 32c

r in 
carapace length, which is indicative of at least two moult 
increments (Cooper and Uzmann 1971). 

Three of the recoveries (3F, 29F, 4F) were migrants 
within the terms prescribed in the preceding ection. 
Return 3F was recaptured 29 days after release following 
a 102-mile (189-km) migration to shoal water, at 3.5 
miles (6.5 km) per day. Return 29F, on the other hand, 
showed a net displacement of 77 miles (143 km) over the 
much longer period of 118 days; the calculated speed of 
0.6 miles (1.1 km) per day is well below the mean speed 
of the collective 117 defined migrants and inconsistent 
with an idealized ongoing shoalward track. In the 
absence of any contradictory evidence, it seems logical to 
conclude that this individual and others, as will be seen, 
probably arrived in the vicinity of their recapture at con
siderably earlier dates . Return llF was recaptured 13 
miles (24.1 km) northwesterly in slightly deeper water 
than at release. 

Composite Station 4 (See Figure 7 and 
Appendix Table 4) 

~even recaptures have been reported from a single 
pomt release of 52 lobsters several miles east of Block Can
yon on 28 April 1968. First capture depth was 190 
fathoms (347 m); release depth was 100 fathoms (183 m). 
Four of the seven recaptures were reported by location. 
Sex ratio of the seven recaptures was three females to 
four males. Mean time at large was 425 days (1.2 yr). One 
of.the four located recaptures, a mature male, moved 71 
miles (132 km) easterly over a period of 405 days at large. 
The l~ngest outstanding recapture (location unreported) 
m thiS subgroup was at large 1,326 days (3.6 yr). 

Composite Station 5 (See Figure 8 and 
Appendix Table 5) 

Twen.ty-nine recaptures have been reported from a 
composite total of 264 releases west of Atlantis Canyon 
on 29 March 1968 (142) and 30 March 1968 (122). Mean 
depth at first capture was 190 fathoms (347 m); mean 
depth at release was 99 fathoms (181 m). Twenty of the 
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recaptures were reported by s pecific location and one by 
approximate location. 

ex ratio of the return was 22 female to 7 males, not 
~Ignlflcantly different from the ratio at relea e (212 fe
males to .'52 males). 

Mean time at large for all recoverie wa 2 day (0.8 
yr); greatet time at large for a located individual wa 
774 day (2.1 yr) during which time apparent di persion 
was only 10 mile (1 .5 km). 

Mean di tance traveled by those lob ter with pecific 
recapture locati n. (20) wa 25.1 mile. Three in
diVidual ,all exually mature female. , made migratIOn 
in exce of 50 mile. (92.7 km), the range being 56·76 
mile (104-141 km). 

Four of the recovene (2 F, 26F, 27F. 4F), all mature 
female. are cla ified mlgran ; all were recaptured in 
.June within 36-50 day after tagging. Return 2 F , an egg
bearing female at relea e and recapture, wa taken 56 
mile (104 km) northea terly in ignificantly hoaler 
water (22 fathom = 40.2 m) after 50 day at large; ap
parent peed 0.1 mile /day = 2.0 km/day) and direction 
are highly con i tent with the vernal hoaling hypothe I . 

Return 26F and 27F (egg-bearing at release and 
recapture) were taken 3 mile (70.4 km) ea terly near 
the head of Veatch Canyon at fathom (14 m) after 
being at large 36 and 37 day . re pectively; apparent 
peed in each ca e wa 1.1 mile /day (2.0 km/day). It i 

obviou that the e track are not con . tent -with a 
theoretical goal of hoaler location; we will re erve com
ment on the e and othe of imilar nature for later di -
cu ion . Return 4F wa taken 11 mile northea terly in 
significantly hoaler (64 fathom = 117 m) water; this 
recovery illu trate quite well that lob ter occupying the 
helf .edge o.r lope can achie e much hoaler (or deeper) 

locatIOn With relatively mall excursion. 

Composite Station 6 (See Figure 9 and 
Appendix Table 6) 

Twenty·two recapture have been reported from a 
compo ite total of 149 release midway between Atlantis 
and Veatch canyons on 1 May 1968 (78) and 2 May 1968 
(71). Mean depth at first capture was 190 fathoms (347 
m); mean depth at release was 99 fathoms (181 m) . Nine
teen of the recoveries were reported by specific location 
and one by approximate location. Sex ratio at release was 
103 females (69CC) to 46 males; the ratio at recapture was 
12 females (5500) to 10 males. 

Mean time at large for all recoveries was 312 days (0.9 
yr); greatest time at large for a located individual an im
ma:ure .male at release, was 896 days (2.4 yr)' during 
which time apparent dispersion was only 18 miles (33.4 
km) . 

Mean dista.nce traveled by those lobsters with specific 
c~p.ture locatIOns (19) was 33.5 miles (62.1 km). Five in
diViduals made migrations in excess of 50 miles (92.7 
km), the range being 57-71 miles (106-132 km). Three of 
these long distance migrants were mature females one of 
which (91F) was berried at recapture; the remaining two 
were mature males. 



Six of these recaptures (9F, 10F, 1M, 18F, 19F, 20M) . 
can be classified as migrants . Recoveries 9F and 10F 
moved easterly, with the latter being taken significantly 
shoaler (56 fathoms = 102 m) than at release. Return 1M 
migrated at near record speed of 5.1 miles (9.4 km) per 
day to a point 62 miles (ll5 km) westerly at a depth (120 
fathoms ,,; 219 m) significantly deeper than at release. 
frhe release depth here, as at a number of other stations, 
was significantly shoaler than release depth for reasons 
explained earlier; it is conceivable, therefore, that bot
tom temperature at the release site was sufficiently 
divergent to cause abnormal behavior. Returns 18F, 19F, 
Bnd 20M were recaptured at the same point in time and 
pace after 49 days at large ; their recovery position was 
8 miles (33.4 km) easterly in shoaler (69 fathoms = 126 
) water. 

Composite Station 7 (See Figure 10 and 
ppendix Table 7) 

Ten recaptures have been reported from a single point 
elease of 99 lobsters on the west side of Veatch Canyon 
n 2 May 1968. Mean depth at first capture was 200 
athoms (366 m) ; mean depth at release was 100 fathoms 

(183 m). Eight of the recaptures were reported by specific 
ocation. Sex ratio at release was 77 females (77%) to 22 

males; the rat io of the returns was 7 females (70%) to 3 
males. 

Mean time at large for all recoveries was 477 days (1.3 
r); greatest time at large for a located individual , a 
ature female , was 771 days (2.1 yr). This individual 

"'as recaptured 58 miles (107 km) north of the point of 
release in June 1970; its location in time and spac!J is con
pistent with a working hypothesis of seasonal shoaling 
and return to home locality. 

Mean distance traveled by those lobsters with specific 
,apture locations (8) was 29.3 miles (54.4 km) . Two in
ividuals qualified as long migrants; one of these was the 
ature female noted above while the other was a mature 
ale. 
Among the eight located recaptures, only one (8M) is a 

efined migrant and is consistent with the springtime 
shoaling hypothesis; this individual ranged shoalward 
rom 100 to 63 fathoms (183-ll5 m) at a net speed of 1.8 

iles (3.3 km) per day. 

pomposite Station 8 (See Figure 11 and 
!\ppendix Table 8) 

Four recaptures have been reported from a single point 
-elease of 50 lobsters on the east side of Atlantis Canyon 
1m 14 June 1968. Mean depth at first capture was 70 
iathoms (128 m); mean depth at release was 86 fathoms 
157 m). Two of the recoveries were reported by specific 
ocation and one by approximate location. Sex ratio at 
release was 30 females (60%) to 20 males; the ratio at 
'ecapture was 1 female to 3 males. 

Mean time at large for all recoveries was 386 days (1.1 
r); greatest time at large for a located individual, a 
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mature male, was 734 days (2.0 yr), during which time 
apparent dispersion was 26 miles (48.2 km). 

Maximum dispersion was attained by 156M, a mature 
male, which was recaptured ll4 miles (2ll km) easterly 
near the head of Lydonia Canyon. A third individual, a 
mature female, was reported from the vicinity of Hudson 
Canyon, some 100 miles (185 km) westerly of release. 

Composite Station 9 (See Figure 12 and 
Appendix Table 9) 

Nineteen recaptures have been reported from a single 
point release of 143 lobsters on the west side of Atlantis 
Canyon on 15 June 1968. Mean depth at first capture was 
70 fathoms (128 m); mean depth at release was 100 
fathoms (183 m). Thirteen of the recaptures were 
reported by specific location and two by approximate 
location. Sex ratio at release was 72 females (50%) to 71 
males; the ratio at recapture was II females (58%) to 8 
males. 

Mean time at large for all recoveries was 623 days (1.7 
yr); greatest time at large, and record high overall, for a 
located individual (946M), a mature male at release, was 
1,549 days (4.2 yr). This individual was recaptured ll8 
miles (219 km) easterly at Lydonia Canyon and had in
creased 63% in carapace length by virtue of at least three 
molts. 

Mean distance traveled by those lobsters with specific 
capture locations (13) was 36.1 miles (66.9 km). Three in
dividuals, a mature female, an initially immature male, 
and the mature male cited above, surpassed the 50-mile 
(92.7-km) range from point of release. 

Composite Station 10 (See Appendix Table 10) 

Three recaptures have been reported from a single 
point release of 39 lobsters some 15 miles (27.8 km) 
northeasterly of Atlantis Canyon on 16 June 1968. Mean 
depth at first capture was 90 fathoms (165 m); mean 
depth at release was 60 fathoms (llO m) . All recaptures 
were reported by specific location. Sex ratio at release 
was 25 females (64%) to 14 males; the ratio at recapture 
was 2 females to 1 male, all being sexually immature. 

Mean time at large (48 days) and mean distance 
traveled (14 miles = 25.9 km) were lowest and second 
lowest, respectively, among all subgroups of returns. The 
low rate of return, and particularly the disappearance of 
the group after only 60 days at large, suggests that un
usually high mortality occurred shortly after release. 

Two of the three recoveries (34F, 41F) are migrants by 
definition; both were immature females and were taken 
only slightly shoaler than release depth. The directionali
ty of these tracks, as with many others among the defin
ed migrants, has not resulted in maximum shoaling for 
distance traversed; it seems plausible, however, that 
those individuals, especially immatures, captured and 
released well up on the shelf as late as June might, in the 
main, have already completed a migratory transition 
from colder slope water to the seasonably warmer shelf 



water prior to recapture . An t ten ion of lh. r a mmg 
sugge ts further Ihal olht' capturtCi and t8 g d lit Ih 
midshelf dtpth were till I h(lalcr gr und 
(e.g., rt'capturt' 25F di \I QlI nl /I 'IInt 
of compo ite latillTl 13l. 

Composite Station 11 (S Figure 13 and 
Appendi Table 11) 

Compo ite Station 12 (St; F i un 1 nd 
Appendix Table 12) 

recaptur w 
lean time at I rg for 

yr); greate t tim t larg \\ 
which time the record indlvldu 
relea e, traveled 52 mile, .4 m c 
of Veatch ('any >no i\le n dl tan 
recO\ene. was 30.3 mile (56.2 m). 

lh~ tm 

Composite Station 13 ( ee Figure 15 and 
Appendix Table 13) 

Forty recapture have been reported fnlm amite 
total of 482 releae we t of Block anvon on 1 and 1 
June 1968. Mean depth at firt capture wa. 60 fathoms 
(110 m); mean depth at release wa 47 fathoms ( m . 
Twenty-three of the recaptures were reported by peeitie 
location and three by approximate location. ex rati at 
release was 256 females (53<0) to 226 male; the ratio at 
recapture was 25 female (62<0) to 15 male'. 

Mean time at large for all accountable (37) recoverie 
was 484 days (1.3 yr); greatest time at large for a located 
individual, a mature female at release, wa 1,360 day 
(3.7 yr) . This individual was recaptured 72 miles (133 
km) southwest from point of release. 
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mpo ite lation I" 
ppendi Table I-S) 

(7 ~C'! to male . 

ratio at relea w 
, r ti at re apture w 

~tean I ime at large for all ac untable (24 recoveri 
wa. 401 day ' (1,1 yr); greate.t time at large for a loea 
individual, a mature female at relea e, wa I,On d 
(2.9 yrl. Thi lob. ter (726F wa recaptured 1 1 mil 
(~35 km) easterly near the head of eeanographer Can
yon: the hypothetical -traight-line track i the penultl
mate distance record and i. e ceeded lightly by that 



!i mature female (249F) recaptured just off the north 
hore of Long Island, N.Y. (see Fig. 20). 
Mean distance traveled by those lobsters with specific 

capture locations was 46.9 miles (86.9 km). Eleven in
dividuals, fully half of the located returns, surpassed the 
O-mile (92.7-km) range with a disproportionate number 
) being females . Four of the eleven, all females, were 

, en by a single fisherman in the seasonal trap fishery 
f southern Long Island; unfortunately, only the tag 

rtter code and sex were reported and we are unable to 
orrelate beyond date and original release station . 
Among the 22 located recaptures, only one (33M) is a 

efined migrant; this individual moved southwesterly 
me 12 miles (22.2 km) and was recaptured at the same 

epth as at release. 
Return 269M, and the four females mentioned above 
47F, 348F, 349F, 350F) were taken approximately 1 yr 

, ter release in the southern Long Island trap fishery in 
1-12 fathoms (20.1-21.9 m) of water; while not migrants 

the strictly defined sense, these recaptures are special 
'ases which probably represent directed migrations of 

e year (1969) in which captured. 

omposite Station 15 (See Figure 17 and 
~ppendix Table 15) 

Ten recaptures have been reported from a single point 
release of 46 lobsters on the so-called Leg area of Georges 
Bank on 21 September 1968. Mean depth at first capture 

as 35 fathoms (64.0 m) ; release depth was 28 fathoms 
51.2 m) . Six of the recaptures were reported by specific 
cation. Sex ratio at release was 23 females (50%) to 23 
ales; the ratio at recapture was 6 females (60%) to 4 

nales. 
Mean time at large for all recoveries was 434 days (1.2 

r) ; greatest time at large for a located individual, a 
ature female at release , was 759 days (2.1 yr); this 
bster apparently traveled only 12 miles (22.2 km), but 

is evident from mont hly distribution patterns 
eveloped later in this report that lobsters would not re
ain localized in this general area; time at large closely 

pproximates an anniversary of the initial tagging event 
this area and supports an hypothesis of seasonal 

visitation to shoaler, warmer water. 
Mean distance traveled by those lobsters with specific 

apture locations was only 16 miles (29.7 km); reference 
Appendix Table 15 shows that five of the six account-

ble recoveries were taken 1 or 2 calendar years later 
uring the warmest half of the year either at the shelf 
dge (548F) , or relat ively near the release area. The sixth 
51F) , taken in November, 44 days after release, was con
eivably engaged in ret reat from oncoming winter con-
itions to the warmer sanctuary of the shelf edge and 
ope. The high percentage (21.7) of recaptured lobsters 
om this release is second only to the slight ly higher rate 
f recapture from Composite Station 2. 

~omposite Station 16 (See Figure 18 and 
ppendix Table 16) 

Fifty-nine recaptures have been reported from a 
13 

composite total of 479 release near the outhwe t comer 
of Georges Bank on 24, 25, and 26 September 19 . Mean 
depth at first capture was 50 fathom (91.4 m); mean 
depth at release was 40 fathoms (73.2 m). Thirty-nine of 
the recaptures were reported by specific location and 
eight by approximate location. Sex ratio at relea e wa 
196 females (41%) to 283 males; the ratio at return was 20 
females (34%) to 39 males. 

Mean time at large for all accountable (58) recoveries 
was 435 days (1.2 yr); greatest time at large for a located 
individual (932M), a mature male at release, was 1,407 
days (3.8 yr). 

Mean distance traveled by those lobsters with speclfic 
capture locations (39) was 34.8 miles (64.5 km). ine in
dividuals, the majority being mature, surpassed the 50-
mile (92.7-km) range. Additionally, four others, two 
males and two females, were reported from the Veatch 
Canyon area, some 50 miles (92.7 km) from point of 
release. Maximum dispersion (107 miles = 198 km) from 
release point was achieved by an immature male (362M) 
while at large 411 days (1.1 yr). 

Six of the 59 recaptures were migrants. Two of these 
(45F, 46M) were recaptured in October in slightly shoaler 
water; three (52F, 55F, 54M) were taken in November in 
slightly deeper (50 fathoms = 91.4 m) water, and one 
(75M) was taken the following January at a depth of 155 
fathoms (284 m). Considering the respective date of 
recapture, the tracks show a net tendency toward return 
to deeper water with the onset of winter season. 

Composite Station 17 (See Figure 19 and 
Appendix Table 17) 

Twenty-seven recaptures have bef'n reported from a 
composite total of 223 releases near the head of Lydonia 
Canyon on 15 and 16 October 1968. Mean depth at fir t 
capture was 45 fathoms (82.3 m); mean depth at relea e 
was 71 fathoms (130 m). Fourteen lobsters were reported 
by specific locatio:'} and seven by approximate location. 
Sex ratio at release was 138 females (62%) to 85 male; 
the ratio at return was 14 females (5200) to 13 male. 

Mean time at large for all accountable (20) recoverie 
was 652 days (1.8 yr); greatest time at large for a located 
individual, a mature male at release, was 1,372 day (3. 
yr). 

Mean distance traveled by those individual with 
specific capture locations (14) wa 37.4 mile (69.3 km); 
four individuals, three mature females and one mature 
male, surpassed the 50-mile (92.7-km) range a did ix 
others which were reported from approximated canyon 
localities. Among this latter group, five of the ix were 
larger, sexually mature individuals at relea e, thu con
firming the apparent tendency of larger lob te to 
migrate or disper e more so than mailer individual . 
Maximum disper ion (132 mile = 245 km) wa- achieved 
by a mature male (937M) which had been at large 973 
days (2.7 yr); this individual wa recaptured in a coa tal 
trap fishery on outer Cape Cod. 

The ingle migrant of thi group, a mature male - . n. 
moved ea terly ome 29 mile (53.7 km) o\'er a pertod 0 



:39 dav and wa ' recaptured at a depth of 100 lathom 
(1 3 ~ ); track direction and t iming i con I t nt with 
hypothesized overwin tering at and below t he contine nt I 
shelf margin . Return 357F, recaptur din 0 t b T of t h 
following year, is regarded a migrant of th vear 1 9, 

Composite tat ion Hi ( ee Figur 20 and 
Appendix Table 1 ) 

Two hundred thirteen re apture havf' b n rq rt d 
from a compo. ite total of I, 50 relea ~ ome 7 mdt' 
(130 km) ea,'terl ' of the head of V'a teh anYOn on :-\ 
April and I and 2 :\la)' 1 9, ,1ean d pth at IT t aptuT 
was 137 fathom. 251 m); mean depth t r I e 71 
fathom. (l30 m . The e ubgr up ,like v r loth 
were relea ed hoaler than captur d pt h to aVOId th 
likelih d of immediate recaptur by our own \ I or 
other commercial ve el tra",lin in th ~I Inlt) 
itia! capture One hundred ele\ en of th r ptur 
reported by . pecific location and byappr 1m t loe . 
tion In Figure 20 the recovene r gr up d nd plott d 
by 6·minute square. for rea n gl\' n e rher. 
release wa. 5 2 female (43 07t mal 
return wa 97 female 46 to 11 mal . 

Mean time at large for all accountabl 2 
wa. 275 day (0.7 'rL • la Imum tim at 
located individual ( 63F), 8 m tUT f mal t r I 
wa 950 day (2.6 yr), dunn hlch tim n t dl pia . 
ment from relea e 10 altty wa only i mtle (13 0 m) 

• lean di 'per-lOn of the 111 r capture '" Ith peCI IC 
capture location wa. 253 mile ( m) T n fern I 
and ix male-. the majority being matur at r I a , ur· 
pa - ed the 5O-mtIe ( 2.(· m) r ng mong lh· 1 
four (249F, 477F, 359~1, 720:\1) ran dwell b yond 1 
mile (204 km). 

Fifteen of the recoverie. are defined mi~ant . Th 
foremo t example among the-e wa 24 F, a -mm 
female at relea e; thi indi\'idual traveled a record 1 
mile (345 km) in 71 day (2.6 mil da' = 4. km da) 
and wa recaptured III July in a trap fi her), at 7 fathom 
(12. m) depth on the north hore of Long I land. Thi 
exten ive penetration into Long I land ound might b 
interpreted as an initially directed hoalward \'ector 
toward Block 1 land ound with unintended overrun into 
eastern Long 1 land ound; thereafter. a ~outhwe. rerly 
track would conceivably lead to the vicinity of recapture 
on the north shore of Long Island. Alternat ively, once 
having entered the constricted ea tern end of Long Island 
Sound, any near-southerly track would re ult in hoal ing 
on the extensive north shore of Long Island and pre ent 
the dilemma of choosing correctly between an ea terly or 
westerly course for ultimate return to the open ocean. A 
westerly track alongshore would also , in this conjectural 
situat ion, effectively lead 249F to the point of recapture . 
This unforeseen situation raises the possibility that other 
lobsters of offshore origin may follow similar pathways 
and become entrapped in Long Island Sound by virtue of 
its confming geography. 

The defmed migrants within this group are listed 
below along with track bearing, ground speed, and depth 
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recapture "orne 10 mo from relea "e. 
1aximum di persion 025 mile 

achieved by a mature male (31n1) which mo\" 
northea terly onto George hoal at an apparent groun 
peed of 1.4 mile (2.6 km) per day. Two others (294 

570M) al 0 exceeded the 1 -mile (1 -km) range; th 
three cases of wide di persion from release point are g 
example of the contrasting distinction between defin 
migrants (317M and 294F) and the defmed indeter 
minate (570M): the former show ground speeds in ex 



If 1 mile (1.85 km) per day along hypothetical track lines 
:h.at are probably realistic approximations of actual 
racks made good; the latter (570M) was recaptured 14 
no after release and shows a net displacement of 115 
niles (213 km). In this situation, the track is simply a 
traight-line resolution of some unknown number of 
ovements over long term which have resulted in a ma

~ westerly displacement; the timing and directionality 
the component steps cannot be deduced or inferred 
m the available information. 
he defined migrants (13) within this group are listed 

low with ground speed and depth change: 

Ground speed Depth change 
'!.eturn no. 

-I 
mi/day km/day fathoms meters 

255F 0.6 1.1 +45 

294F 1.1 2.0 +47 

654F 1.1 2.0 + 32 
146F 0.4 0.7 0 
152F 0.4 0.7 -7 
184F 0.4 0.7 +10 
191F 0.3 0.6 +15 
282F 0.1 0.2 -25 
246M 0.8 1.5 +48 
290M 0.5 0.9 -25 
317M 1.4 2.6 +38 
190M 0.3 0.6 +15 
194M 0.4 0.7 +10 

omposite Station 20 (See Figure 22 and 
ppendix Table 20) 

+82 
+86 
+.59 

0 
-13 
+18 
+27 
-46 
+88 
-46 
+70 
+27 
+18 

Forty-four recaptures have been reported from a 
mposite total of 387 releases made 25 miles (46.3 km) 

I thwest of Corsair Canyon over the 3-day perivd, 7, 8, 
I 9 May 1969. Mean depth at first capture was 173 
t oms (316 m) with range 160-180 fathoms (293-329 
); depth at release for all releases was 50 fathoms (91.4 
). Thirty-seven recaptures were reported by specific 
ation and one by approximate location. Sex ratio at 
ase was 274 (71%) females to 113 males; the ratio at 

turn was 29 (66%) females to 15 males. 
Mean time at large for accountable (44) recoveries was 
,I days (0.5 yr) ; greatest time at large for a located in
vidual (897M) , a mature male at release, was 1,075 
~{s (2.9 yr) with recapture 27 miles (50.0 km) from 
lease point. 
Mean distance traveled by individuals with specific 
pture locations (37) was 30.4 miles (56.3 km); four in
I'iduals (306F, 315F, 578F, 697F) , all sexually mature 
males, equalled or exceeded the 50-mile (92.7 -km) 

ge from point of release. Maximum dispersion (143 
"les = 265 km) was attained by 697F which was recap
ed near Veatch Canyon 761 days (2.1 yr) following 
ease. This group of recoveries includes the second 
gest number (21) and percentage (56) of definable 
'grants, 21 of 37 . Collectively, the migrants are 
!U'acterized by relatively large size, a high proportion 
6%) of females, and, among the females, a high propor
n (44%) with external eggs at release. 
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The defined migrants (21) within this group are listed 
below with t rack bearing, ground speed, and depth 
change: 

Ground speed Depth change 
Return no. Bearing mi/day km/day fathoms meters 

148F 0560 1.0 1.9 -85 -155 
161F 227 0 0.8 1.5 -40 -73 
244F 3290 0.5 0.9 +16 +29 
252F 3290 0.5 0.9 +16 +29 
259F 327 0 0.7 1.3 +23 +42 
276F 337 0 0.5 0.9 +18 +33 
277F 337 0 0.5 0.9 +18 +33 
306F 3230 0.5 0.9 +22 +40 
314F 314 0 0.6 1.1 +23 +42 
315F 3150 0.6 1.1 +23 +42 
171F 0360 0.3 0.6 -45 -82 
198F 222 0 0.4 0.7 -35 -64 
209F 079 0 0.2 0.4 -42 -77 
228F 225 0 0.2 0.4 -30 -55 
239F 0790 0.2 0.4 -32 -59 
247F 009 0 0.3 0.6 +11 + 20 
149M 0560 1.0 1.9 -85 -155 
150M 043 0 1.0 1.9 -85 -155 
200M 3340 0.8 1.5 +13 -24 
285M 325 0 0.5 0.9 +20 -37 
210M 0790 0.2 0.4 -32 -59 

It will be noted from the preceding table and Figure 22 
that 10 of the 11 migrants showing shoal ward displace
ment were recovered within a 33° arc relative to release 
point; the significance of this tight grouping is evident 
only when the recovery positions are plotted on a detailed 
bathymetric chart of the area encompassed from which it 
can be seen that the recapture locations are coincident 
with several areas that are heavily fished in summer 
months by trawlers fishing primarily for yellowtail 
flounders. The rugged topography of Georges Bank 
shoalward of 30 fathoms (54.9 m), coupled with strong 
tidal currents, greatly limits trawler activity and hence 
the incidental catch of shoaling lobsters to those areas 
that are topographically compatible with otter trawl 
fishing. The relatively large number of tagged lobsters 
recaptured on this shoaler part of Georges Bank (see also 
Fig. 24 and related discussion) indicates that this upper 
reach of the Bank as a whole supports a major summer
time concentration of lobsters originating from the con
tinental margin and slope from Veatch Canyon eastward. 

Composite Station 21 (See Figure 23 and 
and Appendix Table 21) 

Twenty-three recaptures have been reported from a 
single point release of 166 lobsters near the head of 
Lydonia Canyon on 6 June 1969. Depth at first capture 
was 70 fathoms (128 m); depth at release was 57 fathoms 
(104 m). Fifteen recaptures were reported by specific 
locations and six by approximate location . Sex ratio at 
release was 82 females (49%) to 84 males; the ratio at 
return was 7 females (30%) to 16 males. 

Mean time at large for all accountable (19) recoveries 
was 264 days (0.7 yr) ; greatest time at large for a located 
individual (851M), a mature male at release, was 885 
days (2.4 yr). 



Mean distance traveled by individuals with specific 
capture locations (15) was 30.1 miles (55.8 km); four in
dividuals (186F, 262F, 399F, 352M), all sexually mature 
at release, exceeded the 50-mile (92.7-km) range from 
release point. 

Maximum dispersion was attained by 399F which 
moved a net distance of 82 miles (152 km) easterly over a 
period of 167 days (0.4 yr). 

The defmed migrants (4) within this group of recap
tures are listed below with track bearing, ground speed, 
and depth change: 

Ground speed Depth change 
Return no. Bearing mi/day km/day fathoms meters 

262F 0320 1.7 3.2 +24 +44 
352M 304 0 0.6 1.1 +2 +4 
230M 1170 0.5 0.9 -23 -42 
231M 1170 0.5 0.9 -23 -42 

Return 262F (44 days at large) approaches the idealiz
ed view of seasonal shoalward migration, but 352M, 
230M and 231M do not. In view of their relatively short 
term at large (22 days) it is possible that these last three 
had simply reoriented toward the depth-temperature 
stratum prevailing at first capture. 

Recoveries 185F, 186F, and 399F fall outside the 
migrant classification, but represent significant disper
sions with respect to time at large or distance. Both 185F 
and 186F were at large less than 10 days, but made 
seemingly directed tracks (without depth change) of 40 
miles (74.1 km) and 52 miles (96.4 km), respectively, at 
calculated ground speeds in excess of 5 miles (9.3 km) per 
day. Return 399F (167 days at large) was captured at a 
point 82 miles (152 km) westerly and 17 fathoms (31.1 m) 
hoaler than point of release; this dispersion is open to in

terpretation' but may represent the outbound limit of a 
hoalward migration or simply a point on an inbound 

return from an even shoaler location. 

Composite Station 22 (See Figure 24 and 
Appendix Table 22) 

Forty-six recaptures have been reported from a 
composite total of 422 releases some 20 miles (37.1 km) 
~outhwest of the head of Corsair Canyon on 10 and 11 
June 1969. Mean depth at first capture was 87 fathoms 
(159 m); mean depth at release was 51 fathoms (93.3 m). 
Thirty-nine lob ter were reported by specific location 
and one by approximate location. Sex ratio at release was 
2 0 females (66%) to 142 males; the ratio at return was 28 
females (61'(,) to 18 males. 

Mean time at large for all accountable (43) recoveries 
wa 15i day (0.4 yr); greatest time at large for a located 
individual ( 9 M), a mature male at release, was 1,034 
day. (2. 'r) with recapture 11 miles (20.4 km) from 
relea e point. ThL individual howed a 39% increase in 
carapac length at recapture which suggests that at least 
t\\O m It occurred during it time at large. 

l6 

Mean distance traveled by individuals with specif 
capture locations (39) was 44 miles (81.5 km); five i 
dividuals (237F, 575F, 770F, 303M, 747M) surpassed t 
50-mile (92.7-km) range from point of release by a co 
siderable margin (range 87-164 miles = 161-304 k 
Maximum movement was attained by 747M (see Fig. 2 
which was recaptured 865 days (2.4 yr) following rele 
runner-up in this category was 575F, a large egg-bem 
female at release, which was taken in a coastal tr 
fishery at Truro Beach, Mass., 431 days (1.2 yr) followi) 
release. 

This group of recoveries includes the largest num 
(28) and percentage (71) of defmable migrants with 28 
39 located recoveries meeting the "migrant" crite 
defined previously. The migrants here, as at station 2 
are characterized by large mean size, a high proporti 
(61 %) of females, and, among the females , a high prOM 
tion (59%) with external eggs at release. 

Bearing, ground speed, and depth change are giv 
below: 

Return no. Bearing 

236F 3160 

237F 2400 

238F 337 0 

251F 3380 

260F 3310 

284F 322 0 

2B7F 32Bo 

288F 332 0 

293F 3290 

307F 3020 

30BF 302 0 

309F 302 0 

316F 307 0 

336F 3000 

337F 3000 

339F 3100 

20BF 117 0 

222M 3220 

242M 333 0 

243M 3300 

248M 3250 

25BM 3170 

261M 331 0 

27BM 3170 

303M 243 0 

310M 341 0 

341M 3170 

342M 3170 

Ground speed Depth change 
mi/day km/day fathoms met!\ 

1.7 3.2 
4.4 B.2 
1.5 2.B 
1.0 1.9 
1.0 1.9 
0.5 0.9 
0.6 1.1 
0.6 1.1 
0.6 1.1 
0.7 1.3 
0.7 1.3 
0.7 1.3 
0.9 1.7 
0.5 0.9 
0.5 0.9 
0.5 0.9 
O.B 1.5 
1.0 1.9 
1.4 2.6 
1.4 2.6 
1.3 2.4 
0.9 1.7 
0.9 1.7 
0.7 1.3 
1.6 3.0 
0.6 1.1 
0.4 0.7 
0.4 0.7 

+17 
-B 

+lB 
+lB 
+25 
+17 
+21 
+22 
+14 
+22 
+22 
+22 
+25 
+25 
+ 25 
+20 
-40 
+14 
+12 
+20 
+24 
+23 
+19 
+lB 
-23 
+20 
+lB 
+lB 

+3 
-) 

+3 
+i 
+ 
+ 
+ 
+ 
+2 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-7 
+2 

+ 
+ 
+ 

+ 
+ 
+ 

All but three (208F, 237F, 303M) of the migrants ra 
ed significantly shoalward from point of release and w 
recaptured within 89 days from date of release. Migr 
208F moved quickly toward deeper water approximati 
depth at first capture; migrant 237F, a large egg-beari 
female, moved rapidly some 87 miles (161 km) in 20 d 
to be recaptured near the head of Oceanographer Cany' 
in only slightly deeper water; migrant 303M, a I 
male, moved 123 miles (228 km) in 76 days to be rec 
tured on the east flank of Hydrographer Canyon 
significantly deeper water. These movements do not c 
form to a working hypothesis of springtime shoalw 



migration but they illustrate the kind of exceptions that 
inevitably arise in attempted classification of the 
movements of tagged animals over a short term; the long 
distance traveled by 237F and 303M, both at high rates 
)f speed, tend to infer directionality on their movements 
;hat are inconsistent with our hypothesis; the close 

IIgreement of the track bearings might well be coin
pidence, but a rational conclusion, nevertheless, is that 
Lhe tracks are similar results of disoriented attempts to 
return to original release depth. 

The exceptions noted above notwithstanding, the 
I>alance (25) of these migrants effected movements that 
Ivere highly consistent in directionality, time at large, 
imd distance. Inspection of Appendix Table 22 shows 
I.hat all were recaptured within the range 20-89 days at 
Ilet distances from point of release ranging from 22 to 48 
Iniles (40.8-89.0 km); bearings of the net tracks are con
lined to the narrow range 3000 -341 0 with effective shoal
.ng ranging from 17 to 25 fathoms (31.1-45.7 m). This 
;>articular group of defined migrants amply supports our 
)revailing hypothesis and serves to illustrate better than 
my other the concept of the outbound (shoalward) phase 
)f seasonal migration. 

...;omposite Station 23 (See Figure 25 and 
I ppendix Table 23) 

Thirty-four recaptures have been reported from a 
:omposite total of 301 releases near the east flank of 
Nelker Canyon on 19 and 20 June 1969. Mean depth at 
irst capture was 61 fathoms (112 m); mean depth at 
elease was 82 fathoms (150 m) . Twenty-eight lobsters 
vere reported by specific location and two by ap
,roximate location. Sex ratio at release was 139 females 
46%) to 162 males ; the ratio at return was 20 females 
59%) to 14 males. 

Mean time at large for all accountable (32) recoveries 
vas 249 days (0.7 yr); greatest time at large for a located 
dividual (848F) , an egg-bearing female at release , was 

,06 days (1.4 yr) with recapture 16 miles (29.7 km) from 
riginal release point. 

Mean distance traveled by individuals with specific 
apture locations (28) was 35 miles (64.9 km); eight in
lividuals (576F, 728F, 771F, 562M, 564M, 767M, 769M, 
'97M) surpassed the 50-mile (92.7-km) range from point 
,f release with two of these (728F, 797M) exceeding 100 
niles (185 km) . Maximum dispersion of 126 miles (234 
~m) westerly was accomplished by 728F while at large 
;48 days (0.95 yr); this individual bore ripe external eggs 
It recapture which, coupled with zero growth over the 
)eriod at large, implies that egg deposition occurred 
hortly after release. 

Only four of the recaptures qualify as migrants; all 
vere recaptured in significantly shoaler water with at 
east three of the four effecting large-scale movements 
ver relatively short term. Calculated bearing, ground 
peed, and depth change of these migrants are given 
.elow: 

17 

Ground speed Depth change 
Return no. Bearing mi/day km/day fathoms meter 

576F 313· 1.1 2.0 +59 +108 
584F 344· 0.5 0.9 +51 +93 
562M 285· 5.0 9.3 +52 +95 
564M 282· 5.5 10.2 +50 +91 

The net tracks exhibited by 576F and 548F approach 
the idealized view of directed shoalward movements' the 
tracks of 562M and 564M are good, in the compar~tive 
sense, but less than ideal in terms of the best vector 
toward shoaler water. These two migrants rank first and 
third for calculated ground speed among the 117 defined 
migrants. 

Probable migrations are evident in the respective 
locations of at least four other individuals (767F, 769M, 
797M, 771F); each of these lobsters was recaptured ap
proximately 1 yr after release at depths (20-35 fathoms = 
36.6-64.0 m) consistent with hypothesized summertime 
distribution. It should be noted that here, as elsewhere, 
perambulations beyond one season cannot be ap
proximated by a straight-line track; this simple conven
tion is probably a valid estimator in cases of defined 
migrants, but where movements are summed over two or 
more migration cycles, the track-line can be nothing 
more than a measure of temporal displacement from 
point of release. 

Composite Station 24 (See Figure 26 and 
Appendix Table 24) 

Twenty-two recaptures have been reported from a 
corr.posite release of 173 lobsters 10 miles (18.5 km) west 
of Oceanographer Canyon on 19 and 22 June 1970. Mean 
depth at first capture was 59 fathoms (108 m); mean 
depth at release was 57 fathoms (104 m). Fifteen lobsters 
were reported by specific location and four by ap
proximate location. Three recaptures were reported 
without location 'nformation of any kind. Sex ratio at 
release was 72 females (42%) to 101 males; the ratio at 
return was 14 females (64%) to 9 males. 

Mean time at large for all accountable (22) recoveries 
was 290 days (0.8 yr); greatest time at large for a located 
individual (883F), a mature female at release, was 512 
days (1.4 yr) with recapture 18 miles (33.4 km) from 
release point. 

Mean distance traveled by individuals with specific 
capture locations (15) was 24 miles (44.5 km); two in
dividuals (569F, 648M) surpassed the 50-mile (92.7-km l 
radius of dispersion. Recapture 569F, the only qualified 
migrant among the returns, moved 74 miles (137 km) 
southwesterly in 16 days (4.6 miles/day = 8.5 km/day) to 
equivalent depth near Veatch Canyon; recapture 648M 
was taken 136 miles (252 km) westerly near Block Can
yon following 207 days at large. 

Composite Station 25 (See Figure 27 and 
Appendix Table 25) 

Ten recaptures have been reported from a compo ite 
release of 60 trap-caught lobsters near Block Canyon on 6 



and 7 January 1971. Twenty-four were captured, tagged, 
and released at 115 fathoms (210 m); 36 others were 
taken, tagged, and released at 212 fathoms (388 m). All 
recaptures were reported by specific location. Sex ratio at 
release was 30 females (50%) to 30 males; the ratio at 
recapture was 6 females (60%) to 4 males. 

Mean time at large for the 10 recoveries was 285 days 
(0.8 yr); greatest time at large for a given individual 
(920M), a mature male at release, was 530 days (1.5 yr) 
with subsequent recapture 4 miles (7.4 km) from release 
point. 

Mean distance ranged by the 10 recaptures was 15 
miles (27.8 km); maximum dispersion of 54 miles (100 
km) was attained by 798F while at large 163 days (0.4 
yr); all other dispersions were 29 miles (53.7 km) or less 
with two (735F, 734M) recaptured at original release 
locations following some 6 mo at large. 

None of the recaptures meet the migrant criteria as 
defined. 

Composite Station 26 (See Appendix Table 26) 

Only a single recapture has been reported from a 
composite total of 54 releases (trap-caught) southwest of 
Hudson Canyon on 25 January and 21 February 1971. 
The initial group of 50 lobsters was caught and released 
at 225 fathoms (412 m); the second group of four was 
caught and released at 300 fathoms (549 mi. Sex ratio at 
release was 17 females (3100) to 37 males. 

The single recovery (647M), a mature male at release, 
was at large 112 days (0.3 yr) prior to recapture at an un
specified location. 

Composite Station 27 (See Figure 28 and 
Appendix Table 27) 

Eleven recaptures have been reported from a 
composite release of 194 trap-caught lobsters 15 miles 
(27.8 km) south of Baltimore Canyon on 7, 8, 10, and 11 
February 1971. Forty-seven were captured and released 
at 185 fathoms (338 m); 24 were captured and released at 
292 fathoms (534 m); 123 were captured and released at 
150 fathoms (?74 m). All of the recaptures were reported 
by specific location. The sex ratio at release was 99 
females (51 %) to 95 males; the ratio at return was 6 
females (54%) to 5 males. 

Mean time at large for all recoveries was 452 days (1.3 
yr); greatest time at large was 620 days (1.7 yr) with net 
displacement of only 4 miles (7.4 km). 

Mean distance traveled by the 11 recaptures was 24 
miles (44.5 km); two individuals (740F, 917F) exceeded 
the 50-mile (92.7-km) range. Maximum dispersion was 
attained by 917F which was taken in a coastal trap 
fishery near Cape May, N.J., some 71 miles (132 km) 
from release location. 

None of the recaptures meet migrant criteria. 

Composite Station 28 (See Appendix Table 28) 

,!,hree recaptures have been reported from a single 
pomt release of 29 trap-caught lobsters 25 miles (46.3 
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km) southwest of Hudson Canyon on 22 February 197 
Capture and release depth was 250 fathoms (457 m); s, 
ratio at release was 14 females (48%) to 15 males. 

Mean time at large for the three recoveries was 1 
day (0.5 yr); greatest time at large was 479 days (1.3} 
with only 9 miles (16.7 km) displacement from relea 
locality. 

Mean distance ranged by the three recoveries was on 
7.6 miles (14.1 km), the range being 7-9 miles (l3.0-lE 
km). 

one of these recaptures meet the migrant criteria 
defined. 

Composite Station 29 (See F igure 29 and 
Appendix Table 29) 

One hundred fifty-five recaptures have been report 
from a composite relea e of 805 trap-caught lobsters 
Veatch Canyon on 9 and 10 May 1971. 

Thi enes of release wa made by one of us (Richa 
A. Cooper) while participating as scientific observer d 
ing commercial trap-fishing operations of the FV 
Fox owned and operated by the Prelude Lobster Corpo 
tion of We tport, Ma s. The lob ters that were tag 
were, for the mo t part, either ublegal by ize, or e 
bearing females, and would normally have been disca 
ed as the trap were hauled and emptied. This tag . 
trategy was not used on any other crui e. All ot 

lobster were trawl-caught or trapped (com po. 
tations 25, 26, 27, 28) by research vessel previou 

named; among these trap-caught lobsters all that w 
viable at capture were tagged and released with the 
ception of those which were dead or moribund (<1 
after the po ttagging holding period. 

One hundred fifty of the tagged lobsters were captu 
and released at 60 fathoms (110 m); the second group 
655 was captured and released at 55 fathoms (101 
Sixty-three of the recaptures were reported by spec ' 
location, 83 by approximate location, and 9 without 10 
tion information of any kind. Sex ratio at release was 
females (7700) to 184 males; the ratio of recaptures 
105 females (68CO) to 50 males. 

Mean time at large for all accountable (154) recoveri 
was 183 days (0.5 yr); greatest time at large for a loca 
individual (953F), an immature female at release, 
492 days (1.3 yr) with recapture 18 miles (33 .4 km) fr 
release point. 

Mean distance traveled by individuals with spec ' 
capture locations (63) was 15 miles (27.8 km); fi 
lobsters (721F, 738F, 926F, 758M, 895M) surpassed tl 
50-mile (92.7-km) range with each of the two males 
ceeding 100 miles (185 km). Maximum dispersion of 1 
miles (206 km) northerly to Cuttyhunk Island was 
tained by 758M while at large 108 days; this migrati 
(by prior definition) into the coastal trap fishery is 
further example of the evident, but unmeasured, ann 
recruitment to coastal stocks by lobsters of offsh 
origin. The net dispersion of 895M over 221 days to 
point 102 miles (189 km) westerly could conceivably ha 
been the summation of a shoalward migration such 
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Release dales 

Tolal number released 
f---

Number and percenI ( ) recaptured 
r--

Number recovenes pJoI led 

Mean lime aI/arge, days 

Mean rrxftus of dtSperSlOf1, oou/ICO/ ml 

4/26/68 

146 

9 (62) 39° 

7 + (1) 
f--

252 (6-1024) 

43 (5-102) 



71 0 690 

\, 
, 
I 

( 

,..'" ) c-~/ 

f:, J 
I 

,.J f ,-.... r .. 1 

,.. 
"...,' 

I 
/~-- , , , , 

L'"---/ / \ 
~ \ -' 

" J '- - I-

t:. '-"" ,..-" r '; ... ., ~_/ 
" 

I 

',) , , 

41 0 

, -<,' ,-- - ," 
"- , -, , 
" , , ,. 
f' j'c., .' ,_ ........ 
r '. 

; .. _ .. 1 

, . , ", , 
I I ' , _ __ .. -

,;--- ... 173M ',' , ,.' ,- ,-' 
-' • 
"<0 

- .... _ - -- , , -- - .,-

,- C'-t-

400 

, 
f 

-... : 
I , 

4/28 / 68 j "---" Release dales 
" -, 

Total number released 52 / , 
, I 

Number and percent ( ) recaptured 7 ( 13.5) , --' , , , ,-
Number recoveries plotted 4 

Mean time of lorge, days 4 25 ( 7 -1 326 ) 390 

Mean radius of dispersion, nautical m,: 23 ( 6 -71) 
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Release dales 4/29/68 

Tolal number released 264 

Number and percenl ( ) recaptured 29 (10.9) 

Number recoveries plotted 20 + (1) 

Mean lime 01 large, days 284 
---j .j 39 

(31 -774 ) 

Mean radius of dispersion, nautical mi. 25 (5 -76) 
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Figure 39,-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature-June, 
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Figure 40.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature-July. 
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Figure 41.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature- August. 
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Figure 42.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature-September. 
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Figure 43.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature- October. 
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Figure H.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature-November. 
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Figure 45.-Composite of recoveries by months by 6-minute squares with mean monthly bottom temperature-December. 
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Gr und . peed Depth change 
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1M RY OF DEFINED MOVEMENTS 

h uld b re \led that thi report deals with 945 
ptur d lob ter a mong which 584 (62,( ) of the total 

r r ported In pe die locat ion and hence clas ifiable 
rdm to the cheme outlined in the section on migra

n \ r u eli per.,lon. According to the niteria laid 
n 11 ire ptu r have be n defined a migrants, 15 

nt , 1 I a re idual nonmigrant . and 297 as 
te, th u Yield ing a total of 576 defined 
The ell repancy between the total of 584 

nd 576 defined movements i due to 
ht of th located recapture were 
dut of ree pture and hence could not 

migration while 
of other kind' of 

hoalingl migra nt to 
i ... 7-t :57 . T hi ' 

illed 
Thi 

migrant on the ba i of relative dislocation from the r 
cont inental margin and month of recapture. 

In order to give fuller con ideration to the e -
movement , and to a ess their additive effect on th 
pre\' iou 1)" derived estimate of 13CC participation in an 
nual hoalward migration, we have elected and redefin 
ed as probable migrants those indeterminates whos 
recapture location were at least 50 miles (92.7 km) fro 
original relea e locality and at least 50 miles (92.7 k 
from the neare t margin of the continental shelf. Thes 
h igh ly re trictive criteria admit only 22 additional en 
t rie (T able 2) to the asserted list of conforming (shoa 
ing) m igrant s and raises the theoretical ratio o · 
hoalward migrations to 17ce.. We have assumed that th 
hoalward excursions of these probable migrants com 

menced in pringtime from the shelf margin in the vicini 
ty of first capture or , alternatively, from some other poin 
on t he shelf margin no less than 50 miles (92.7 km) from 
poin t of recapture. These restrictions effectively exclude 
a con iderable number of other indeterminates of only 
lightly lesser performance. If we assume that 13% of the 

indeterminates, or 39 lobsters , demonstrated vernal 
hoaling, as was the estimate from the defined migrants 

t he revised estimate of shoalward migration would be 
20CC (74 + 39 = 113, or 20% of 576). We can conclude 
from th is review and reassessment of movements that at 
least 17-20CC of the tagged population engaged in 
sea on ally directed shoalward migration, that some 250>" 
remained more or less localized (nonmigrants), and th ~ 

the balance of classified movements (indeterminate I 

might, by more definitive criteria , be assignable to one or 
the other of the first two categories. We believe that th 
17 -20CC e timate of shoalward migration is highly conser 
vat ive. The major impediment to correct allocation 0 

the movements observed is our unsatisfactory knowledg 
of 1) homing tendencies and 2) the realistic limits on th 
rad iu of dis per ion of localized movements in any give 
year . Until the e issue are resolved by further e. 
perimentation ( onic tagging with periodic tracking), w 
have no basi for cla ification other than the partly at 
bitrary y tern we have u ed . We believe, neverthele 
t hat the deductive proces used is substantia\ly valid an 
provide an acceptable interpretation of the ea on 
movement of lob , ters compri ing the off hore stock . Th 
followi ng ection on the monthly di tribution of recap · 
tures in rel a tion to depth and temperature further ub-
tantiate the argument advanced heretofore . 

DEPTH DISTRIBUTION AT RECAPTURE 

AnalY!>1 of the depth di tribution oC recaptured 
lobst r. by month of capture how a pronounced 
eycli al pat tern of hoaling during the helf warming 
period followed by retT at to the heIr margin and lop 
in .... in ter mont h. Thes trend are summaTized in 
FIKu r 33 .... hi h . hows mean d pth at r captur by 
quarte rly period~ v r the 4-yr peri d 19 -72. 

In p t ion of th ird qu rt r (July , Augu. t, ptember) 
8\'er8 e how r lat ively little deviation from the 4-yr 
m n of 50 fathoms ( 1.4 m ); imilarly , fourth quart r 



Ide 2.-Recapture data for 74 shoalward migrating lobsters demonstrating shoaling of 10 fathoms (18.3 m) or more and 22 probable migrants 
lose recapture location was at least 50 nautical miles (92.7 km) from release and at least 50 miles from nearest margin of continental shelf. 

ligures Return no. 
10-32 and com posi te 
·tor no . station no. 
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8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4 

5 .6 

3F-3 
29F-3 
4F-5 

26F-5 
27F-5 
28F-5 
10F-6 
18F-6 
19F-6 

20M-6 
8M -7 
41F-I0 
25F -13 

221F-18 
240F-18 
249F -18 
254F -18 
263F -18 

266M -18 
3llM-18 
184F -19 
191F-19 
255F -19 
294F -19 
654F-19 

190M-19 
194M-19 
246M-19 
317M-19 
244F-20 
247F-20 
252F -20 
259F -20 
276F -20 
277F-20 
306F-20 
314F-20 
315F -20 

200M-20 
285M-20 
262F-21 
236F -22 
238F-22 
251F-22 
260F-22 
284F -22 
287F-22 
288F-22 

Nauti
cal 

miles 

102 
77 
11 
38 
38 
56 
24 
18 
18 
18 
72 
20 
75 
12 
66 

186 
41 
76 
21 
39 
15 
14 
45 

118 
47 
14 
17 
51 

125 
27 
18 
32 
47 
41 
41 
54 
45 
50 
35 
48 
76 
33 
32 
32 
37 
32 
38 
38 

Days 
at 

large 

29 
118 
36 
37 
37 
50 
33 
49 
49 
49 
39 
60 
28 
54 
32 
71 
71 
80 
85 

106 
40 
43 
70 

107 
41 
43 
42 
67 
86 
60 
62 
66 
70 
79 
79 

IOU 
81 
82 
43 
94 
44 
20 
21 
32 
38 
60 
59 
59 

Average Depth 
speed change 

(mi/day ) (fathoms) 

3.5 
0.6 
0.3 
1.0 
1.0 
1.1 
0.7 
0.4 
0.4 
0.4 
1.8 
0.3 
2.7 
0.2 
2.1 
2.6 
0.6 
0.9 
0.2 
0.4 
0.4 
0.3 
0.6 
1.1 
1.1 
0.3 
0.4 
0.8 
1.4 
0.4 
0.3 
0.5 
0.7 
0.5 
0.5 
0.5 
0.5 
0.6 
0.8 
0.5 
1.7 
1.6 
1.5 
1.0 
1.0 
0.5 
0.6 
0.6 

60 
75 
34 
18 
20 
78 
42 
29 
29 
29 
37 
10 
38 
10 
36 
68 
42 
50 
15 
45 
10 
15 
45 
47 
32 
15 
10 
48 
38 
16 
11 
16 
23 
18 
18 
22 
23 
23 
13 
20 
24 
17 
18 
18 
25 
17 
21 
22 

ages are in good agreement with the 4-yr mean of 66 
oms (121 m). In contrast, the first quarter averages 

an almost straight-line cline ranging from 197 
oms (360 m) in 1969 to 127 fathoms (232 m) in 1972; 
implication of this trend is not clear because of the 
ively small numbers and large range of observations 
which these means were derived. If, however, the 

d is real, it suggests that slope waters became 
rressively warmer over the 4-yr period to the degree 

optimal overwintering conditions (discussed below 
r Average Monthly Bottom Temperatures) were met 

rogressively shoaler levels. The sum of deviations of 
nd quarter means from the 4-yr averages are almost 
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Figures 
30-32 

vector no. 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

Return no. 
and composite 

station no. 

293F-22 
307F-22 
308F-22 
309F-22 
316F-22 
336F-22 
337F-22 
339F-22 

222M-22 
242M-22 
243M-22 
248M-22 
258M-22 
261M-22 
278M-22 
310M-22 
341M-22 
342M-22 
576F-23 
584F-23 

562M-23 
564M-23 
721F-29 
738F-29 
779F-29 

758M-29 
544F-7 
335F-13 
347F-14 
348F-14 
349F-14 
350F-14 

269M-14 
357F-17 
768F-17 

937M-17 
355F-18 

720M-18 
61OF-19 

577M-19 
578F-20 
575F-22 
770F-22 

767M-23 
769M-23 
771F-23 
740F-27 
917F-27 

Nauti
cal 

miles 

38 
48 
48 
48 
41 
42 
42 
44 
22 
35 
40 
41 
32 
35 
30 
38 
32 
32 
52 
39 
80 
83 
50 
50 
39 

III 
58 
56 
65 
62 
59 
59 
65 
58 
76 

132 
70 

llO 
66 
78 
87 

155 
103 
62 
60 
54 
52 
71 

Days 
at 

large 

60 
72 
72 
72 
48 
89 
89 
86 
23 
25 
28 
31 
37 
41 
45 
67 
89 
89 
48 
84 
16 
15 
49 
53 
79 

108 
771 
465 
365 
365 
365 
365 
392 
353 

1,010 
973 
166 
761 
443 
522 
519 
431 
750 
389 
377 
361 
227 
230 

Average 
speed 

(mi/day) 

0.6 
0.7 
0.7 
0.7 
0.9 
0.5 
0.5 
0.5 
0.9 
1.4 
1.4 
1.3 
0.9 
0.8 
0.7 
0.6 
0.3 
0.3 
1.1 
0.5 
5.0 
5.5 
1.0 
0.9 
0.5 
1.0 

Depth 
change 

(fathoms) 

14 
22 
22 
22 
25 
25 
25 
20 
14 
12 
20 
24 
23 
19 
18 
20 
18 
18 
59 
51 
52 
50 
38 
30 
35 
55 

as great as those of the first quarter; here, however, the 
major source of deviation stems from a disproportionate 
number of deep-running recaptures taken in April 1970. 

Despite the shortcomings of the data, the clearly 
cyclical nature of seasonal depth change seems, indepen
dent of net track analyses, adequate evidence of the 
tendency of offshore lobsters to optimize their year-round 
temperature regime . The consequences of this behavior 
are manifold in that metabolic rates and related life 
processes are doubtless accelerated relative to the coastal 
zone populations which tend to remain highly localized 
and hence subject to wider seasonal extreme and 
significantly lower mean annual temperature . 



AVERAGE MONTHLY BOTI'OM 
TEMPERATURES 

The distribution of recaptur d tagged lob ter b 
month and grouped by 6·minute square. again t aver/ll{ 
bottom water temperatureR (0 ) from Colton lind ~ Ind · 
dard (1973) are presented in Figure :'{.j.15. Bot torn 
isotherms are plotted from data collected durin tht 
period 1940·66. Onl 'recapture who month and 10 a· 
tion of recapture are known ( = f: ) un' plotted. 

Relating lobster distribution to averugt' hot tilln watt r 
temperatures, it i apparent that tht· off hor lob t r 
population generally maintain it elf .... ithin (I 

temperatureregimeof 0.1 0 .'Ihetwllnppur nt c p. 
tion to thi generalization. evident III f igur 3 
(March) and 37 (April), are predict bl . Rottom 
i otherms represent average tempemtur cOI\(lItlon f r a 
26·yr period. and the temp ruture condition ~ r a given 
month vary can iderably from yenr to \" rand It hill 
given month ( olton nnd t lddard 1e173, nd 
Chamberlin>). 

During the fir t quarterly period, ,January through 
~larch, off hore lobster, are di.tribut d Ion the out r 
continental shelf and upper lope (FI l. B Itom 
water temperatures during thi period rang d from ° to 
12c C ( olton and ~t ddard W73; ( h !Db rlin) In n 
trast, the ill'hore, shallow-water lob ter p pulatlOns an 
in a tate of reduced activity in con tal w ters of 0°·4° 
(Cooper et at. 1975). 

During the . econd quarterly penod, pnl thr ugh 
June, the onset of hoalward mig-mtlOn ha be un, oc
currmg first (April and ~lay) in the.... tern h If of th 
shelf (Fig. 37, 3 ) and next (June) in th ea tern half of 
the shelf (Fig. 39). Bottom water temperature III th 
latter half of May alongouthern Long I land, Bloc 
I land Sound, and Buzzard Bay are 0 and warm r 
(Colton and toddard 1973). An inten ive fi.,her\' for 
lobsters occur along outhern Long Island from la -~lay 
through mid-July, directed primarily toward the on. hOH' 
migrants emanating from Hudson to Veatch anyon 
(Cooper and Uzmann, un pub\. .tudie) Lob ter 
migrations into the southern Long i land coa tal ..... ater 
are evident from Figures 6, 1;'), and 16. 

Figures 40-43 (.July-October) demonstrate that the 
offshore lobster population is widelv di·tributed over the 
southern New England continenta'l helf, including the 
shoal waters of Georges Bank and the coastal water of 
Long Island, Rhode Island, southern Mas achu ett , and 
Cape Cod. Bottom water temperatures in area of ap
parent lobster abundahce during July- eptember are 0-

14°C. 
The return migration to the outer shelf-upper lope 

waters probably begins in August (Fig. 41) and continues 
through September, October, and November (Figs. 42-

'Chamberlin, J. L. Bottom temperatures on the continental shelf and 
slope south of New England during 1974. In J. Goulet (editor). Environ. 
ment of the United States living marine resources-1974, p. 18-1 to 18-7, 
figs. 18.1·18.6 (NMFS unpubL manuscr.) 
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SUMMARY 
l. Thi report ha pre ented the re ult of an offsho 

lobster tag and recapture tudy to define t he e&SOD 

Research 'ubmersible operations provided bl·. '0.-\'\', ~ I anned Un 
sea 'cience and Technology Office . . 



migratory behavior and population distribution of the 
offshore lobster population ranging from Corsair Can
yon and the southeastern extremes of Georges Bank 
to Baltimore Canyon off the coast of Virginia. A total 
of 7,326 offshore lobsters were tagged and released at 
52 localities, grouped into 29 composite release 
stations to effect a logical pooling of release and recap
ture information and expedite the plotting and 
evaluation of the data. 
Cooper and Uzmann (1971) hypothesized, on the basis 
of a described time-temperature relationship, that the 
nature of the offshore lobster migration phenomenon 
was a vernal shoalward movement to warmer water 
with subsequent return to the outer edge of the shelf 

nd upper slope with the onset of fall and winter . In 
his report we attempt to elicit qualitative and quan

titative aspects of individual movements from 
oupings of individuals referenced to release locality, 

point of recapture , and time at large. 
~mong the 945 recaptured lobsters, 584 (62%) were 
reported by specific location, 183 (19%) by generalized 
location, and 178 (19%) without location information 
of any kind. A classification scheme is presented 
which distinguishes between directed migrants and 
those whose net movements over time are in
consequential or not clearly directional. We have 
defined a migrant as an individual that has moved a 
distance of 10 miles or more in 10-120 days from time 
Df release to time of recapture. A total of 117 (20% of 
584) lobsters meet our requirements of defined 
migrants. 
Between 17 and 20% of the 576 recaptured lobsters 
whose net movements were definable (classified 
movements) demonstrated seasonal shoalward migra
j on. The highly restrictive criteria used herein for 
aefining shoalward migrants have probably excluded 

considerable number of other recaptures that had, 
fact, migrated into shoaler water. Therefore, the es

Imate of 17-20% annual shoalward migration is 
)robably an underestimate. Approximately 25% of 
he tagged population remained localized (non
nigrants) and some portion of the remaining 55-58% 
f the classified movements (indeterminates) might, 
hrough more definitive criteria of classification, be 
ssignable as shoalward migrants or nonmigrants. 
rorty-three (37%) of the defined migrants (117) mov
d laterally along the outer edge of the continental 
helf. There is no apparent reason for this lateral 
ovement easterly or westerly during spring and 

ummer. Discrete submarine canyon populations 
eem unlikely in view of these lateral movements. In 
ontrast, 63% of the defined migrants moved into 

oal water. 
nalysis of the depth distribution of recaptured 
bsters by month of capture shows a pronounced 
clical pattern of shoaling during March-August 

ollowed by a return to the shelf margin and upper 
ope during October-December. These cyclical 

hanges in depth by season, independent of net track 
nalyses, provides additional support for the 
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hypothesis of Cooper and Uzmann (1971) of inshore
offshore movements of the offshore lobster population. 

7. The distribution of recaptured lobsters by month of 
capture and mean bottom water temperature 
demonstrates that the offshore lobster population, 
through random and/or directed movements, main
tains itself within a temperature regime of 8°-l4°C. 
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APPENDIX TABLES 

Key to Column Headings 

RET - Return number plus F (female) or M (male) suffix on column entries 
CS - Composite station number 
OS - Original station number 

MO - Month of recapture 
RLAT - Release latitude 
RLON - Release longitude 
CLAT - Recapture latitude 
CLON - Recapture longitude 
DATL - Days at large 

MIL - Miles (nautical) 
CLI - Carapace length at release 
CL2 - Carapace length at recapture 
EC - External egg code; first digit is egg code at release, second digit is egg 

code at recapture: 
I - no eggs 
2 - new eggs 
3 - mature eggs 
4 - unreported 
5 - eggs, stage unreported 
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tET 

eaf 

23M 
56M 

£T 

13M 
17M 
66H 

£T 

3f 
11f 
23f 
29F 
4SF 
46f 
oOF 

2M 
[l8M 

cs os 

1 

1 
1 

1 

2 
1 

CS OS 

e 
2 
2 

4 
4 
4 

cs OS 

3 5 
3 5 
3 5 
3 5 
3 5 
3 5 
3 5 

3 5 
3 5 

Appendix Table 1 

1'10 RlAT RLON CLAT CLON OATl MIL Cl1 eL2 EC 

5 40.1 7 6803 421 118 118 11 

6 4017 6803 1191 185 212 
11 4 U1 7 6803 4031 6158 1342 13 119 

Appendix Table 2 

1'10 RLA T RlON CLAT CLON DATl I'1Il Cl1 CLe EC 

6 
6 
4 

3959 
3959 
3959 

6936 
6936 
6936 

4009 6951. 
4002 6 g.s 6 
VEA T 

Appendix Table ~ 

67 
76 

741 

1.6 
3 

80 
102 

91 

80 
loe 
135 

1'10 RLAT RLON CLAT CLON DATl MIL Cl1 Cl2 E.C 

5 3931 7el3 4105 71.21 29 .1 02 96 14 
5 3gJ1 7213 3938 7225 26 13 78 78 11 
5 3931 7213 3955 71.45 6 33 90 90 11 
8 39J1 7213 4047 7235 1.18 n 94 94 11 
8 3931 7213 39U7 7 L4 3 470 34 70 14 
1 3931 7213 3907 7243 460 34 72 14 
2 3931 7213 1024 7g 1 04 II 

5 39J1 7213 3935 7215 15 5 74 74 

8 3931 7213 HUIJS 125 73 



RI:-- T CS OS 

87F 4 0 

4b2F 
1:315f 

7M 
12M 

113M 
'109M 

Rt.T 

'IF 
SF 
6F 

14F 
15F 
21F 
26F 
27f 
28F 
36F 
37f 
43f 
44F 
53F 
58f 
GOf 
82f 

377F 
q56f 
qS7F 
qg8f 
551f 

16M 
'10M 
G8M 
16M 

398M 
521M 
535M 

4 
4 

4 

4 
4 
4 

6 
6 

o 
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o 
o 

CS OS 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

8 
8 
7 
1 
7 
8 
8 
7 
7 
7 
8 
7 
7 
7 
8 
7 
8 
8 
7 
7 
8 
7 

8 
8 
7 
8 
8 
7 
8 

Appendix Table 4 

MO HLAl RLON CLAT CLUN UATL MIL CL1 ~L2 

1 4 UU 5 7109 4 UO U 1 10 b Z:, ". b 85 'j'j 

4 "UU 5 7109 
12 4 UU 5 1109 

o IJW5 1109 I+UO':;! 111~ 

5 4 UU 5 ./ lU ':;! 4 uu ~ I .lL 2 
6 IJUUS 119 4 05 o':Uts 

12 4 UU 5 11 <J 

Appendix Table 5 

05 4 ". 

1:52 b 

43 
I 

5 lU.5 
1<J 1<J 

II 10 
7J os 

MO RLAT RLON CLAT CLUN UATl MIL Cll Cll 

6 4 4 

5 4001+ 
5 4UU ~ 
o 4005 
o 4UO ~ 
7 4 UU 1+ 
o 4UU 4 
o 4 U.J 5 

o 4UU 5 
8 'IOU 5 
8 4 OU 4 

9 400 5 
4UU5 

11 4(JU5 
11 4Ull4 
12 I+UUS 

1 4UU 4 
11 4 UO 4 

2 'IOU 5 
5 4 ill 5 
5 4Cl.J4 
6 4UU 5 

6 4L()4 
4004 

12 4OU5 
1 4UJ 4 

11 4U04 
5 'IOU 5 
6 4004 

70'Ll 
1 O'L 1 

70'- 1 
7027 
70'- 1 
7021 
7027 
1021 
7027 
7U27 
7027 
7021 
7021 
7021 
7027 
7 OL 1 
7027 
70Ll 
7021 
lOll 
7027 
7027 

7027 
7027 
1027 
7021 
7027 
7027 
7027 

'lUlU IUlb 

4 9 7 U2 0 
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IJ UD 4 I Uo5 ~ 

lJuC.l b9Jts 
4 UU .1 b <jJ ts 
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4UGb b'::UU 

4 U1 'j 0 !:S4 <J 
4 Ul ~ 7 UU L 
4 Cili 7 U1 b 
3 <J~ 1 7 Ul.5 
4 U1 b 7 Lll 7 

4 UU L b 9U 7 
VEAT 
4 UU U 7 US 'j 

4 ill 4 7 u.3 !> 

4llU.5 1 Ul 7 
3 g5 ~ 7 US 4 
402 U 0934 

Jb 
31 

7 
S4 
4.5 
!:S3 
Jb 
j7 
50 
<JJ 
'j2 

lZ 7 

191 
199 
Ll b 
27 q 

:'64 
b51 
IJ 5 
140 
774 

42 

2So 
257 
509 
7'17 
167 

11 
b 

8 
5 
7 

bl 

10 

7 

7 
22 
44 

87 
10 J 

!:SO 
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71:3 
82 
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101 
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67 
log 

93 
94 

111 
111 
110 

89 
73 
87 
99 
7<J 
S8 

76 
9~ 

80 
77 
93 
72 
98 

OJ 
80 
81 
7S 

100 
107 
124 

10J 

100 
112 

76 
99 
96 
77 

108 

116 

l~ 

l~ 

1 
1 



Appendix Table 6 

~ £T CS os 1'10 RLAT RLON CLAT CLON DATL MIL CLl eL2 EC 

9F 6 11 6 3~7 6953 3958 6~n8 36 27 79 79 11 
110F 6 9 6 3958 6959 4 OU.3 6929 33 24 88 11 
~8F 6 9 6 3958 6959 400.3 6~3b 49 18 84 84 11 
~9F 6 9 6 3958 6959 4003 693b 49 18 99 99 11 
57F 6 9 11 3958 6959 4018 6849 197 57 123 14 
67f 6 9 12 3958 6959 4003 7U17 234 15 119 119 11 
71F 6 11 1 3957 695.3 400U 7008 259 10 92 92 12 
73f 6 9 1 3958 6959 4002 690b 259 41 113 127 31 
8.6f 6 9 1 3958 6959 3957 7054 252 42 102 102 31 
91f 6 11 1 3957 6953 4013 68.32 266 63 83 83 12 

324F 6 9 9 3958 6959 4U06 713U 496 71 84 14 
fl36f 6 9 11 395'8 6959 VEAT 563 114 31 

1M 6 9 5 3958 6959 4000 7118 12 62 101 .1 01 
201'1 6 9 6 3958 6959 400.3 693b 49 18 86 86 
50M 6 9 11 3958 6959 4U16 7002 187 19 83 99 
101'1 6 9 1 3958 6959 4UOO 6937 262 17 89 
851'1 6 9 1 3958 6959 4001 70.12 274 11 104 104 

_5 3 M 6 11 7 3957 6953 4040 6926 435 47 96 .115 
n91'1 6 11 7 3~7 6953 425 74 

331'1 6 11 1 3957 6953 4006 6840 616 58 87 102 
:; 33M 6 9 10 3958 6959 4015 6955 896 18 67 
:56M 6 9 2 3958 6959 1020 99 

Appendix Table 7 

£T cs os 1'10 RLA T RLON CLAT CLON OATL MIL CLl CL2 EC 

74F 7 10 1 3956 6942 3955 6940 256 1 100 114 31 
8.4F 7 10 1 3956 6942 4001 7012 272 23 83 98 11 

ill4f 7 10 4 3956 6942 4000 6912 336 23 100 100 11 
U.2f 7 10 4 3956 6942 3958 6914 354 2.1 132 132 11 
~ 3.8f 7 10 1 3956 6942 624 109 127 11 
95F 7 10 5 3956 6942 4009 6903 739 31 96 .1 09 11 

-44f 7 10 6 3956 6942 ,.US,. 69,.1 771 58 90 103 11 

8M 7 10 6 3956 69,.2 4U09 7115 39 72 111 .1ll 
137M 7 10 1 3956 6942 4000 6937 626 5 71 101 
~38M 7 10 5 3956 6942 753 86 



Appendix Tabl e 8 

R~T CS OS MO RLAT RLON CLA T CLON DAlL MIL CL1 CL2 EC 

39F 8 12 8 3~9 7003 HUDS 74 84 1 

156M 8 12 5 3959 7003 4 U3l. 674 0 3 5 0 114 91 
245M 8 12 3~!) ~ 7003 100 120 
5461'1 8 12 6 3~~ 9 7003 3957 6929 73 4 26 111 130 

Appendix Table 9 

Rl:..T CS OS MO RLA T RLON CLAl CLON DAl L MI L CL1 CL2 EC 

47f 9 13 10 4003 7018 4015 6923 13 2 43 89 104 11 
62f 9 13 l2 4003 7018 VEAl 17 8 88 101 14 
b'::tF 9 13 1 4003 7018 3957 7044 20 4 22 83 1 4 

105f 9 13 4 4003 7018 4002 7 U28 29 8 8 93 93 11 
381F 9 13 11 4W3 7018 4025 6~U5 533 51 86 99 11 
413f 9 13 12 4UU3 7018 545 75 100 II 
429F 9 13 1 4003 7018 56 1 94 108 1] 
439F 9 13 1 4003 7018 4000 70J4 5 9 2 13 76 102 11 
G93f 9 13 6 4W3 7018 3958 6926 1 087 40 76 l' 
713F 9 13 2 4003 7018 395b 6955 9 75 19 72 1 
~08F 9 13 6 4U03 7018 3955 6935 145 3 34 76 100 4 

G6M 9 13 12 4003 7018 4ua3 7017 189 2 140 140 
389M 9 13 11 4003 7U18 4U20 6934 533 37 74 104 
40bM 9 13 12 4003 7018 VEAl !>47 87 103 
420M '::t 13 12 4003 7018 548 72 
453M 9 13 2 4003 7018 4ool. 6908 605 54 73 
457M 9 13 2 4003 7018 610 91 130 
!:>15M 9 13 5 4003 1018 4ool. 7054 704 28 82 
946M 9 13 3 4G0 3 7018 4035 6755 1 549 118 101 165 

Appendix Table 10 

R~T CS OS MO RLAl RLON CLAl CLO N GAlL MIL CLI CL2 E() 

34f 10 14 7 IHil3 7031 4013 7UI 0 39 16 76 761l 
41F 10 14 8 4013 7031 4UZ2 7 U5 2 60 ZO 16 1 

30M 10 14 8 4 en. 3 1 03 1 4 Ol 3 7 02 4 46 6 69 



CS os 

J1f- 11 15 
~3f 11 15 
9Uf 11 15 
~9f 11 15 
S3f 11 15 

~41'1 11 15 

t.T CS os 

90 F 12 16 

,+8M 12 16 
721'1 12 16 

Appendix Table 11 

1'10 RlAT RLON CLAT ClON DATl I'1Il Cll el2 EC 

7 4illj 7015 4111 7 7UD7 30 7 71 14 
1 4Ul."S 7015 4 ULJ 1 7012 227 12 87 99 12 
2 4Ul.j 7015 3 'j5 9 7012 231 14 72 83 11 
5 4Ul"S 7015 4UUb b ~3 9 b95 74 93 107 11 
0 4U1j 7015 4011 0849 -/27 b5 98 14 

2 4 OJ. j 7015 .3 'j5 5 693 j 253 37 117 117 

Appendix Table 12 

1'10 RLAT RLON CLAT CLON UATl I'1Il Cll el2 EC 

G 4l.ll.2 7114 3'j55 71!>4 j58 35 97 9711 

1 0 4 Ul 2 7 II 4 4 Ul 2 7 119 
1 4 Ul 2 7114 4 UU U 7 UO ts 

120 
214 

4 1.13 113 
52 1 0 2 120 



Appendix Table 13 

RET cs os "0 RLAT RLON CLAT eLON VATL "IL CL1 eL2 Ee 

22f 1.3 17 7 4004 7150 4UOO 7122 14 23 91 lit 
24f 13 17 4UOq 715U 91 91 55 
25f 1.3 17 7 qOUq 7150 '1037 7318 28 75 91 97 55 
J2f 13 19 8 '1005 71'13 qDOO 71.5 ~ 56 9 78 90 11 
b1f 13 19 12 qW5 71'13 '100 ~ 7022 174 63 88 103 14 
b3f 13 18 12 400b 1148 3 ~U ts 7 lq 1. 178 10 79 103 11 
64f 13 18 12 qUJb 7148 3848 7.502 183 96 9~ 9~ 11 
1:)5f 13 18 ~.2 4UOb 7148 40U1 7 U39 182 52 79 93 11 
78f 13 19 4UU5 71'13 83 14 
81f 13 19 1 4U05 1143 3951 7 U1 j 22 'I 11 88 88 11 
99f 1.3 11 3 4UU4 7150 259 95 109 31 

1.15f 13 19 4U1l5 1143 68 14 
Ib4f 13 19 5 4UtiS 71'13 3'15 92 101 II 
~b7f 13 18 7 4UOb 7148 3':j1 98 51 
l7Uf 13 19 6 4U05 7143 395& 7 1.4 !> 375 9 85 85 11 
291f 13 17 6 4UUq 1150 350 87 14 
335f 13 18 9 4UOb 1148 4045 724 U qb5 51:) 92 105 11 
J53f 13 19 10 4005 1143 4044 7116 484 45 65 83 11 
407f 13 17 12 'I au 4 1150 VEA T 544 87 ~Ol 31 
q8bf 13 19 5 'loot> 7143 4001 6':j3b b81 98 90 102 11 
615f 13 19 8 4UU 5 1143 792 85 98 11 
61.8f 13 18 9 4UU6 7148 82'1 89 102 11 
712f 13 17 1 4OU4 1150 V EA T 1121 79 109 44 
879f 13 17 11 4004 7150 4OD!> b935 1228 104 97 54 
905f 13 18 3 400b 71'18 3908 724.3 13bO 12 88 44 

'12M 13 17 8 400'1 1150 4022 7 us 4 58 47 72 
5~M 13 17 11 4OU4 1150 4017 7012 158 76 86 103 
92M 13 17 1 'lUll 4 7150 VlA T 221 89 
95M 13 11 2 400'1 1150 4U12 711 ~ 235 25 87 

1.061'1 13 17 4 4004 1150 3~5U 7 1.4 ~ 302 14 97 
108M 13 17 2 4UU4 7150 4007 1123 238 21 94 
175M 13 18 6 4UUb 7148 3957 11.57 353 II 85 97 
25uM 13 18 7 4UUb 7148 381 86 
2b8M 13 18 7 4UUb 1148 .378 101 
32511 13 17 8 40Uq 7150 434 103 
'172M 13 11 4 4UOq 1150 655 94 1.32 
585M 13 18 9 4UUb 7148 4007 1058 816 39 98 1. 37 
649" 13 17 1 4004 7150 4008 71.3 Z 941 15 98 137 
742M 13 18 10 4UU6 1148 1215 75 
870M 13 18 12 400b 7148 4005 692 t> 1261 108 8~ 
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Appendix Table 14 

Rt:T cs os f'10 RLA T RLON CLA T CLON OATL f'1~L CL1 CL2 EC 

35f 14 21 9 4005 1138 4003 1134 19 6 82 14 
49f 14 21 10 4005 7138 4023 6~4 129 89 94 108 11 
aOf 14 20 1 4001 1138 3952 1 ~41 224 16 89 102 11 
93f 14 21 2 4005 7138 BLOC 235 11 14 
96f 14 20 3 4001 1138 391U 7229 262 69 81 87 12 

141f 14 20 5 4007 7138 3958 7127 341 12 79 93 11 
114f 14 20 6 4UO 1 1138 80 14 
235f 14 20 7 4W7 1138 4008 7UOb .H6 71 91 15 
322f 14 21 9 4005 7138 4012 710 1 441 26 7'1 14 
323f 14 20 9 4UU 1 7138 4UlZ 710 1 441 25 95 12 
330f 14 20 1 4UOl 1138 4UI0 6~J9 318 91 81 14 
341f 14 21 5 4U05 7138 4045 724.$ 365 65 
348f 14 21 5 4UO!> 7138 404b 7238 365 62 
349f 14 21 5 4ill!> 1138 404 tS 7 L30 365 59 
350f 14 21 5 4UO!> 7138 4U49 7228 3&5 58 
430f 14 21 1 4U05 7138 556 88 101 11 
446f 14 21 12 4UO!> 7138 4004 7135 546 4 81 93 12 
5U4f 14 21 5 4UO!> 7138 4005 7135 b89 2 82 96 13 
726f 14 20 6 4Wl 7138 4U2~ 6743 1071 181 91 1 21 14 

33M 14 21 8 4UO!> 1138 4UOU 11!> 3 55 12 9 8 98 
19M 14 21 1 4005 1138 3941 71!>2 222 26 92 107 

151M 14 20 5 4007 7138 395b 1U03 328 73 95 
269M 14 20 1 4007 7138 4044 724b 392 65 100 117 
4221'1 14 20 12 4W7 1138 4U09 713U 556 1 104 126 
6341'1 ~4 21 10 4W!> 1138 3958 1124 8.56 13 123 

Appendix Table 15 

RET cs os MO RLA T RLON CLAT CLON OATL MIL CLI Cl2 EC 

51f 15 22 11 4 ~4 2 6652 4Ub 6648 44 7 117 14 
107f 15 22 5 4142 6b52 41.5 1 bb21 227 19 136 14 
289f 15 22 8 4142 665L 4139 6100 oS,1 1 86 86 11 
548f 15 22 6 4142 6652 4109 6620 b40 41 151 14 
GU7f 15 Z2 7 4142 6b52 bb6 151 163 11 
620f 15 22 10 4~42 6652 41.50 6654 759 12 101 121 11 

771'1 15 Z2 1 4142 6652 132 141 141 
130M 15 Z2 5 4142 6652 231 142 142 
28bM 15 22 8 4142 6052 414U 670 !> .$21 10 156 156 
724 M 15 Z2 6 4142 6052 1002 167 
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Appendix Table 16 

Rt--T CS OS 1'10 RLA T RlON CLAT CLON UATL MIL Cl1 (. l2 [C 

45f 16 23 10 4Wl 6831 4 OJ 4 6 ~Z 1 LO 38 98 ~8 1 

52f 16 25 11 4U2'j 6831 4 U1 ~ b ~u 7 38 25 86 1 

55f 16 26 11 4W~ 6842 4 OJ 2 6 'jU b 55 18 85 1 

98f 16 25 3 4UL ~ 6831 4 uO 4 6 8~ l 173 27 96 ~6 3 

lOOf 16 26 3 4W5 6842 4 U14 b 81 7 171 28 105 105 

il4f 16 24 4 40JU 683b 215 90 100 

lb5f 16 24 b 4WU 683b 400Z b ~.s 3 L!>O 52 104 104 II 

l7bf 1b 26 b 4(Jj5 6842 4'-JU 8 7 UL 1 2~ 7 84 92 92 31 

241f 16 24 6 4WU 683b 4 UL 4 681 b 250 15 103 103 11 

3b7f 16 26 11 4W!> 6842 41~ 83 100 1 

434f 16 26 12 4W~ 6842 H'tUR 447 94 1 

449f 16 23 2 4W1 6837 Vl:..A T ~14 10 2 .3 

539f 16 26 5 4ill!> 6842 231 115 1 

559f Ib 25 6 4 U2 'j 6831 4 UL U b 818 b40 17 120 1 

b16f 16 26 9 4W5 6842 VlA T 719 108 2 

b29f 16 26 10 4(Jj~ 6842 H'tU R 7..s~ 105 117 3 

7J1f 16 23 6 4Wl 68..s1 981 84 110 1 

732t- 16 26 b 4W~ 6842 ~80 85 120 1 

749f- 16 26 8 4W!) 6842 4015 6 8!> ~ 1Ub2 2l 86 100 4 

7b2f 16 25 7 4029 6837 OCt A 10..s4 98 4 

461'1 16 24 10 4(JjU 683b 4 UJ4 6 ~2 7 20 39 123 123 

541'1 16 25 11 4UL ~ 6831 40.s2 6 YUb 56 22 96 

751'1 16 25 1 4Ul~ 6837 3 ':is ~ 6~3 7 113 54 92 92 

881'1 16 26 10 4W~ 6842 4022 685U -, 14 98 

891'1 Ib 25 10 4UL9 6837 40Z2 6 8~ U 8 12 85 

971'1 16 26 3 4U3 ~ 6842 4UO 4 6852 172 31 90 90 

1011'1 16 24 3 4WU 683b 4 UO 5 68~ U 177 27 107 107 

1021'1 16 26 4 4W5 6842 4 01 ~ 68U':i 189 29 128 128 

1031'1 16 24 4 4WO 683b 401':i 680 ':i 191 23 92 92 

1091'1 16 25 4 40LY 6831 40~5 7 U16 194 17 101 

1101'1 16 25 4 4029 6831 4014 6810 203 26 120 120 

113M 16 24 4 4030 683b US 100 100 

lIb 1'1 16 25 5 4U2':i 6831 V E.A T 2J 7 137 

139M 16 24 5 4WU 683b 40U 1 6905 237 32 79 89 

1451'1 16 23 4031 6831 99 99 

1571'1 16 26 6 4035 6842 4001 6908 248 34 109 109 
1591'1 16 26 b 4W5 6842 4008 6845 252 26 83 83 
1701'1 16 25 b 402':i 6831 249 116 
195M 16 26 6 4035 6842 4012 b84 U 2b9 23 131 131 
191M 16 25 6 4029 6831 4012 6840 269 17 122 122 
220M 16 25 b 402~ 6837 4mo 6841 Z12 19 93 93 
223M 16 23 6 40JI 6831 40~b 6829 275 15 104 104 
224M 16 24 b 4030 6836 4008 6907 275 32 109 109 
257M 16 25 7 4029 6837 290 107 101 
296M 16 25 6 402':i 6831 251 86 
362M 16 25 11 402':i 68]7 4206 6734 1f11 101 16 
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Appendix Table 16 Cont. 

FIE T CS os MO RLAT RLON CLAT CLON OATL MIL CLl CL2 EC 

!.79M 16 23 10 4W1 6837 4109 6707 384 79 90 
01M 16 25 12 4U29 6837 40.1 0 6~U2 439 27 74 86 
73M 16 25 4 4U29 6837 VEA T 557 84 99 

,.29M 16 24 6 4WO 6836 620 80 95 
:,40M 16 25 5 4029 6837 4005 6915 b12 38 156 
,152M 16 25 6 4OL9 6837 4015 6845 641 16 94 
1,b3M 1& 25 7 4lQ~ 6837 4035 7009 b48 70 76 96 
t>28M 16 25 10 4U2~ 68J7 HYOR 736 lOb .125 
~41M 16 26 9 4W5 6842 4032 6735 1077 51 126 
159M 1& 2S 10 4UZ9 6837 4 Ul.b 6812 1103 23 83 147 
H8M 1& 23 7 4 UJl 6837 4U25 6810 1380 21 117 165 
!:132M 1& 25 8 4U29 6837 4028 6725 1407 55 96 143 

r
33M 16 25 7 4U2~ 68.57 1381 105 
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Appendix Table 17 

Rt.T CS os ~O RLAT RLON CLAT CLUN UATL ~IL CL1 LL2 C 

131F 17 28 5 403.s 6745 20 b 150 150 11 

132f 17 27 5 4U2~ 6739 3~5 b b ~3 1 201 ~2 132 132 11 

l~OF 17 27 5 4 U2 ~ 6739 4Ulti 6 til U L08 2b 130 130 11 

232F 17 27 b 4U2 ~ 6 73~ 4 Ulb 673 J L50 5 81 11 

2.s~ f 17 28 7 4W3 6745 4 U3J 6 14 U 259 4 105 105 31 

357F 17 28 10 4WJ 6745 41.L ~ 072 ti .s53 50 140 140 11 
~I:nf 17 27 4 4 U2 ~ 6 73~ 4U2b b 725 Sb 0 10 126 126 11 

508F 17 28 5 4WJ 6745 4 U1 J o tU 1. 577 41 100 115 11 
5';:tOF 17 27 4u2 ~ 6 73~ HYU H WlLK 100 14 
59.1f 17 27 4U2~ o 73~ HYUR Wt.LK 97 14 
768F 17 27 7 4U2 ~ 6 73~ 4142 b 114 1 Ul 0 76 11 7 44 
7ti4F 17 28 10 4WJ 6745 LYUU l1U 7 104 44 
7tio F 17 27 4 U2 ~ 673~ 11~ 14 
~~Uf 17 27 7 4Ul ~ 673~ 1Jb 7 108 54 

56~ 17 27 11 4 U2 ~ 6739 4 U3 ~ b 7U 4 J9 2~ 19~ 

117~ 17 28 5 4WJ 6745 V I:.. A T 210 121 
1~~M 17 27 4U2 ~ 67.s';:t 10~ 09 
Ib7M 17 28 0 4U3J 6745 LL9 ~8 98 
233M 17 28 7 4W.s 67~!) ~ u.s J 674 U 2t> 9 4 116 116 
5ti7M 17 28 4WJ 6745 HYUR Wt.LK 118 
588M 17 27 4Ul~ 6739 HYUR WI:...LK 74 
5ti9M 17 28 4W.,5 6745 HYUR WlLK 107 
7~4 M 17 27 10 4 U2 ~ 6 73~ ~ UJ 3 6 7t> 5 1091 12 132 
~3~M 17 27 7 4U2 ~ 6 73~ 4 U3 U 6 til 0 1372 24 11~ 

9.37M 17 27 0 4UL ~ 6 73~ ~ It> U 6~!) 7 ~73 132 1 9 
~38M 17 27 6 4UL~ 6 73~ 4 U2 0 673 J l..SJ8 11 114 
g~3M 17 28 8 4WJ 6745 1413 108 120 
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Appendix Table 18 

t t. T cs os 1'10 RLAT RLON CLAT CLON OATL MIL Cl1 Cl2 EC 

,.25f 18 29 5 3~8 6928 15 71 14 
26f 18 29 5 395~ 6928 15 79 14 
33f 18 29 5 3~5~ 6928 395b (,g31 4 4 103 103 55 
55f 18 29 5 3~8 6928 19 75 14 
58f 18 30 6 395 ~ 6925 4UU 7 (,908 31 16 72 72 11 
,63f 18 29 3~5~ 692~ 84 84 41 
66f 18 29 6 395~ 6928 4ClU7 6gU 8 32 18 91 ~n 11 
80f 18 32 6 4UOD 6934 4U01 b~28 41 9 80 80 11 
82f 18 29 6 3gs8 692~ 4007 b~28 43 9 77 77 11 
83f 18 32 (, 4UOD 6934 4007 6g28 41 9 80 80 11 
~lf 18 29 6 3~58 6928 56 80 80 11 
.21f 18 32 6 4LtJD 6934 4002 6~18 54 12 109 109 11 
~40f 18 32 6 4000 G934 4054 6843 32 66 101 101 11 
:49f 18 29 7 3~S 8 6928 4059 130 !> 71 186 90 11 
:54f 18 30 7 3~5 9 6925 4040 bg2b 71 41 121 121 31 
,5bf 18 30 7 3~S ~ 692!> 72 8G 86 11 
:63f 18 30 7 3~5 ~ 6925 4U.s 694b 80 76 116 116 11 
~71f 18 32 7 4UUO G934 4 Dll4 7009 85 27 68 (,8 11 
:83f 18 32 8 4000 6934 4007 b~05 102 25 71 14 
91f 18 32 8 40U 0 6934 VEAT 91 82 82 U 

. ~5f 18 29 G 3~58 6928 34 8G 14 

.1af 18 29 8 3~5 8 6928 4UOD G~3 7 122 7 80 93 11 
19f 18 32 8 4UU 0 6934 118 83 83 11 
29f 18 29 7 3~S 8 6928 64 92 14 
40f 18 29 9 3~5 8 6928 3g57 6~.s 2 129 3 68 82 11 
43f 18 32 10 4UUO 6934 156 87 14 
!>5f 18 30 10 3959 692!> 4058 1015 166 70 97 113 11 
58f 18 29 10 3~5 8 6928 40U8 6~U4 181 21 74 14 
61f 18 29 10 3958 6928 4 ClUj ('~3b 175 8 86 115 11 
G~f 18 29 11 3~5 8 6928 199 76 91 11 
71f 18 30 11 395g 6925 1 8 72 86 11 
7 5f 18 29 11 3~5 8 6928 4022 6941 207 24 73 89 11 
7 6f 18 32 11 4UOD 6g34 4022 6g41. 205 21 76 89 11 
80f 18 32 11 4UUD 6934 HYUR 199 68 82 11 
~2f 18 32 11 4WU 6934 4020 6 g.s 4 212 20 75 gO 11 
95f 18 29 12 3958 6928 401j b~j4 221 16 79 93 11 
05f 18 29 12 3958 G928 Vl.A T 233 72 14 
10f 18 29 12 3958 6928 226 97 112 31 
17f 18 29 12 3~S 8 6928 229 70 14 
21F 18 32 12 4UUO 6934 227 69 14 
27f 18 29 1 3958 6928 259 69 82 11 
28f 18 32 1 4UUO 6934 257 83 98 11 
.:s1f 18 30 1 39S~ 6925 258 81 96 11 
40f 18 29 1 3958 6928 4Wl 6908 215 l.!> 73 86 11 
~SF 18 32 1 4WO 6934 400.s 7010 258 28 88 14 
48f 18 32 2 4UUO 6934 VEAl 2g!> 88 102 11 
SUf 18 30 1 3~5 9 692!> 274 75 88 11 
S4f 18 32 2 4UOO 6934 4 au 1. 6908 284 20 92 14 
S5f 18 30 2 39!> 9 6925 2g0 71 85 11 
G1~ 18 29 6 3gs8 6928 4000 6~2 5 41 2 87 14 
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Appendix Table 18 Cant. 

RLl CS OS P10 RLA 1 RLON CLAT CLUN OATL MIL eLl CL2 [ C 

468f 18 29 4 3~5 8 6928 o505b 89 1'1 

4b9f 18 32 4 4 UU 0 b~34 0534 107 

470f 18 32 4 4UUO b9J4 0534 77 

471f 18 32 4 4WU b~34 o5j 4 72 

47bf 18 32 4 4uU U b934 V lA 1 054 U 8Z 82 

477f 18 29 4 3~5 8 6928 4 UL8 6710 0544 110 140 154 

478f 18 32 4 4WO b934 4 U14 6815 0552 b 74 86 

483f 18 30 5 3~~ ~ 6925 3 9!> 3 b ~~ b o5b 7 5 85 102 

485f 18 29 5 395 ij 6928 40UI b9J b 0566 11 88 100 

494f 18 29 5 3958 692ij 4 UU ~ b 9U 05 376 21 86 93 

500f 18 29 5 395 ij 6928 4 U b b ij3 ~ 0511 38 88 112 

509f 18 29 5 3~5 8 692 ij 4UlJ b8J 1 381 4b 101 

513f 18 32 5 4WO b934 395 b b 9J ~ 0583 4 6U 71 

51.bf 1.8 32 6 4WO b934 'IOU 5 b 94!> 395 91 91 

518f 18 30 6 395 ~ 6925 05 95 1 6925 0596 2 83 

520F 18 32 6 'IWO 6934 395 I b 9~5 0595 8 71 

525f 18 32 6 4UUU 6934 H YU R 40 2 77 91 

5.53f 18 32 b 4 uu U b934 400 61 15 

537f 18 32 5 4WU b934 0588 91 97 

547f 18 29 6 3958 6928 'lioN 05 b 9.5 8 41 b 45 75 90 

560f 18 29 7 .3 958 6928 '1004 b935 430 ~ 68 

572t- 18 29 6 .3 95 ij 6928 V [A 1 411 7.3 

573f 18 30 7 .3 959 6925 V I:.. A T 428 75 9D 
59bf 18 29 .3~ij 6928 HYUR Wl:.lK 8b 

599f 18 32 8 4WO 6934 4 Ul U 6 9U 8 474 22 90 104 
b03f 18 30 8 395 ~ 692~ 40U4 1049 4b2 64 73 
b04f 18 29 8 3958 6928 4 U 4 7049 463 62 85 
608f 18 32 7 4WO 6934 4.3 3 73 82 
609f 18 32 6 4LOO 6934 .5957 6934 409 3 88 
G12f 18 29 3 3~ij 6928 4W4 69L 8 319 6 75 
622f 18 Z9 10 3958 6928 H YUR 519 86 99 
G23f 18 30 10 3959 6925 HYUR 518 88 103 
G32f 18 .32 11 4000 6934 40305 b 931 548 32 59 85 
Gb7f 18 32 4 4WO 6934 39~6 6919 701 12 80 94 
669f 18 29 3 .3958 6918 688 75 92 
616f 18 32 5 4000 6934 4012 6~b 750 25 103 116 
678f 18 32 6 4UUO 6934 HYOR 409 75 105 
679f 18 32 6 4UOO 6934 HYOR 4U9 81 
73Uf 18 32 6 4WO 6934 4U15 6845 773 41 65 91 
8UOf 18 29 6 3958 6928 VEAl 42 77 
801F 18 29 6 3958 6928 V[Al 42 82 
8U3f 18 32 6 4OUO 6934 VEAT 40 90 
804f 18 32 9 4UOO 6934 VEAl HYOR 8GG 61 97 
849f 18 30 11 3959 6925 '1035 6825 921 59 85 116 
857f 18 29 11 3958 6928 4031 6758 9.31 78 102 
863f 18 30 12 3959 6925 4005 6925 950 7 81 
894f 18 32 12 4DUO 6934 957 77 14 
9441 18 29 9 3959 6925 1238 75 100 1q: 
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Appendix Table 18 Cont. 

[Ll cs os 1'10 RLAl RlON CLAl CLON OATL MIL CL1 CL2 EC 

22M 18 30 5 j~5 9 6925 VEAl 19 81 
~ 23M 18 29 5 395 ts 692~ VEAl 20 11 
24M 18 29 5 3~5 ts 6921::S VEAl 20 83 
27M 18 29 5 39!> 8 6928 10 94 94 
29M 18 30 5 3~59 6925 9 90 90 
34M 18 29 5 3~58 6928 j 9!> b b9"s 1 "I 4 81 81 
35M 18 29 5 3958 6928 3 9!> b b'.:Ul 4 4 100 100 
36M 18 29 5 395ts 6921::S 3~6 6~"s1 4 4 10 88 
"13M 18 29 3958 6921::S 91 91 
531'1 18 30 5 395~ 6925 18 81 
541'1 18 29 5 3~!> 8 6921::S 19 73 
GOM 18 29 6 3958 6928 400b 6~0 !> 36 20 102 102 
791'1 18 30 6 3959 6925 4007 6928 42 9 99 99 
81M 18 29 6 395ts 6928 4007 b928 43 9 75 15 
921'1 18 32 6 4000 6934 4U09 b933 45 9 92 
931'1 18 32 4000 6934 90 90 
991'1 18 29 6 39!> 8 692~ 401"S b843 52 31 153 153 

1M 18 32 6 4WO 6934 4013 6843 50 41 114 174 
3M 18 .30 6 395~ 6925 55 82 82 
41'1 18 32 6 4UOU 6934 54 90 90 
61'1 18 32 6 4000 6934 3958 b9"s9 54 5 161 

!l 7M 18 29 6 3958 6928 3958 6~j9 56 9 130 
IBM 18 29 6 3~5 8 6928 4QUO b~22 58 6 88 88 
rlbM 18 29 6 3958 6921::S b O 71 82 
641'1 18 29 1 3~58 6921::S 400U 6937 8 1 7 101 101 
651'1 18 29 1 3~S8 6921::S 4UOU 6937 81 7 6S 88 
bbM 18 29 7 3958 6921::S 4001 b~52 85 21. 8 9 89 
'721'1 18 29 1 3958 69ll::S 3958 b923 62 3 94 94 
1 5M 18 30 7 39S 9 692!> j95~ 6923 62 1 85 
! ~2M 18 29 8 3958 6921::S VEAl 93 94 107 
HJM 18 29 1 3~5 8 6928 4OU3 69U8 82 1& 86 
1M 18 29 8 3958 6921::S 4036 6923 106 39 96 96 

1. 21'1 18 30 9 3~59 6925 4UJ8 6931 1~5 10 74 90 
1. 3 1'1 18 32 9 4000 6934 4Ul.HS 6931 12q 8 96 96 
1. 61'1 18 30 6 3~59 6925 55 96 
1 ~ 1M 18 30 1 3~5 9 6925 63 91 
1. 8M 18 29 1 3958 692~ 64 90 
:l3M 18 29 9 3958 6928 4014 6913 143 20 81 
591'1 18 32 11 4000 b934 4113 6103 190 131 66 
)UM 18 32 10 qUlJO 6934 4OU3 693b 173 3 81 1.10 
;41'1 18 32 11 4DUO 6934 4013 6916 191 20 71 87 
)81'1 18 32 11 4UUO 6934 191 18 91 

3M 18 32 11 4OUO 6934 191 68 83 
41'1 18 29 11 3958 6921::S 199 78 

S2M 18 32 11 4000 6934 4020 6934 212 20 85 102 
S3M 18 32 11 4~0 6934 4U20 6934 212 20 103 124 

71'1 18 32 1.1 4000 6934 4020 69"S4 212 20 100 100 
S8M 18 32 11 4C100 6934 4020 6934 212 20 98 98 
tOM 18 32 11 4000 6934 4020 6934 212 20 91 101 
11M 18 29 11 3958 6928 4020 6934 214 Z2 75 84 
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Rt. T CS 

..s~.H1 1~ 

..s~4/'1 18 

.5~b 11 18 

..s~7/'1 18 
4UU/'1 18 
4U21'1 18 
404/'1 18 
4U811 18 
411M 18 
'H2 M 18 
414/'1 18 
41 ~ 11 18 
41bM HS 
'UtsM 18 
41~/'1 18 
42~M 18 
42b M 18 
, .. S!> M 18 

44l" 1~ 
44.H1 18 
447 M 1~ 

4~lM 18 
4!>211 HS 
4581'1 18 
45~M 18 
4bUM 18 
4b4" 18 
474/'1 18 
475/'1 18 
4~41'1 18 
488/'1 18 
4921'1 18 
50"S1'1 18 
5141'1 18 
5171'1 18 
5191'1 18 
52"sH 18 
526/'1 18 
531 H 18 
!>3G 1'1 18 
!>41H 18 
5421'1 18 
555/'1 18 
5711'1 1~ 

58211 18 
583H 18 
605H 18 
6.1"SH 18 
6.1 7 H 18 
6.191'1 18 

os 

29 
29 
32 
29 
..s2 
32 
30 
30 
32 
29 
30 
32 
29 
30 
32 
32 
32 
29 
29 
"S2 
29 
30 
30 
2~ 

32 
JO 
30 
32 
30 
32 
32 
29 
29 
32 
29 
29 
29 
32 
32 
29 
29 
30 
32 
32 
30 
32 
29 
29 
30 
32 

/'10 RLA I 

11 3 ~5 8 
12 J ~5 8 
12 4UULJ 
11 J~58 

12 4W U 

.12 4--tJU 
12 .s~!) ~ 

12 J ~5 ~ 
12 4UUU 

12 J ~5 8 

12 3 ~5 ~ 
12 4UUU 

12 J ~5 8 
12 .s ~5 'j 
.12 4UUD 

1 4WU 

1 4 \.lU U 
12 J ~!> 8 

1 J~ 8 
12 4WD 

11 3 ~5 8 
2 J':b~ 

2 3~ ~ 

6 3~~ 8 

6 4WU 

G J ~5 ~ 
4 3~5 9 
4 4 LlLJ D 
4 3':b'j 
5 4WU 

5 4 UU U 

5 3~8 

5 J ~5 8 
5 4WO 
6 3 'j5 8 

6 3~5 8 
5 J~5 8 
6 4WO 
6 4 UUU 
5 3 9!> 8 
5 3~!> 8 
5 395 9 
G 4UJO 
I) 4UUO 

~ 3~9 

9 4 UUO 

8 395 8 
3 395 8 

9 3~9 

10 4WO 

Appendix Table 18 Cont. 

RlON 

5 Y2 8 
b928 

5'334 
69L8 

b~J4 

b 'j3 4 

G~L~ 

b~L5 

b~J4 

1)928 

b Y2 !> 
b~.s4 

b Y2 8 

b 'j2 !> 
b'JJ4 
b'JJ4 
b'J.34 
b'J28 
b928 
b9J4 
6928 
6~25 

b 'J2 !> 
b 'j2 8 
5'J34 
6~2 !) 
5 'j2 !> 
G9J4 
b925 
G934 
G934 
6928 
6~U8 

b934 
6928 
5928 
6928 
b9.54 
G934 
6928 
6928 
b925 
G934 
b9.54 
6925 
5934 
692ts 
6928 
692!> 
6934 

CLA T ClUN 

4 U2 U 5 ~J 4 

4 ill ~ b ~J 4 
402u b~J4 

4 UU b b ~U.1 
4 till ~ b ':jU 4 
4 UU:;j b ~U 4 

H YU R 

'4 UU 1 ~u I 

'4.JUJ. ~8 

" UU .1 b 'j:.J 8 
'4 W U b 'j2 5 
4 UU u b ~2!> 

4 UU U b ~2 5 
V t.A T 
Vt.AT 
VI:..AT 
4 UU I b ~J b 

4 UU 2 b ~u 7 
V t.A T 
4 u.s :> b l.s 7 
.5 ~5 b 5~"s 5 
4 UU ~ 6 ~4 5 
3~51 b';U5 

H'tUR 

4 ill b 5 'j2 b 
4 lJU 6 G ~2 b 
4OU':j b~5 

V t:A T 
4UO~ b905 

4021 6 ~1!> 
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UATl 

214 
21Y 
21 'j 
2U4 

222 
Z2 U 

22 J 
225 
L24 
2Z5 
2L 5 
224 
22 OJ 
z28 
ZZ f 

Z5 I 
£57 
LJ 1 
£b (J 

2J I) 
1 'j ~ 
285 
285 

41 
J'j 
'4(J 

J48 
JJ ~ 
J40 
JG 4 

355 
JG 8 
J7 4 
.s83 
.s97 
.s~ 7 
J~ 4 
4U2 
4uO 
J'j 0 
"S71 
J70 
422 
4u9 
5.12 
487 
453 
"s19 
507 
528 

Mll 

1.5 
22 
25 
24 
1 

3 
LS 

1 
22 

92 
4 

J..4 
2 

8 
7 

23 

17 

62 
6 

25 

Cll C l2 

87 01 
10.s 

6 b lH 
7 b e9 
b4 75 

110 1 
81 'j 
81 1 U1 
79 1'-3 
82 00 
11 87 
8 b J.. 2 
11 
91 

12 
1 'j ~2 

53 5 
111 

11 
92 
95 112 
74 
81 

1 0 
112 

81 
72 9 
bl 90 
57 81 
92 .1 Db 
80 97 
81 97 

120 120 
b 7 90 
G8 92 
90 
8U 95 
94 94 
~O 95 

191 .1 91 
85 100 
84 98 
92 110 
'J1 112 
67 
70 
86 

106 
108 1.18 

76 112 



Appendix Table 18 Cont. 

LT cs os 110 RLAT RLON CLAT CLON OATl MIL Cll el2 EC 

2111 18 ~ 10 3958 692~ HYOR 519 65 85 
511 18 30 10 3~5 ~ 6925 HYDR 518 92 110 
111 18 32 10 4(JU0 693'1 HYDR 511 83 115 
911 18 32 11 4LJU 0 6934 512 83 121 
711 18 29 1 3~5 8 69Z t) 'I U1 0 b8L3 b20 50 66 96 
811 18 29 2 3~5 8 692i> b56 d6 
411 18 29 1 3~58 6921:S 4oo!> 6 ~3!> bZO 8 91 
011 18 29 5 3~5 8 69ZI:S 'lIZ!> 1056 1b1 .110 82 

'~8H 18 32 8 4 UU (j 6934 HYO R b40 13 102 
&511 18 32 11 4UUO b93'1 H YOR ~20 68 l.SI 

911 18 29 6 3~!:) 8 69Zb 48 95 
U211 18 32 6 4uuO b~34 VEAT 40 146 
~ 5 11 18 30 4 3~5~ 6925 HYUR 103 73 lo04 

211 18 32 11 4UJO 6934 4040 6b10 '321 15 69 118 
311 18 30 3~!:)~ 6925 HYUR 105 
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Appendix Table 19 

RET CS OS 1'10 RLA T RLON CLAT CLON UATL 1'11L Cl1 LL2 t:: 

137f 19 31 5 4 ill 4 &917 3 '::1t> 7 &~1 ~ 15 6 96 96 1 
.l4bF 19 31 5 4W4 6917 4 UIL 6'::1U 7 L4 11 77 77 

1!>2f 19 31 & 4W4 691/ 3'::158 6~3 0 L~ 11 94 
..L62F 19 31 b 4UU4 6917 VI:-AT 30 85 85 
184F 19 31 & 4W4 6'n 7 4UUb b ~3 ~ 40 15 87 87 
191F 19 31 6 4UU4 6917 4 UO ~ b~j 3 43 14 90 
212F 19 31 & 4004 69.1 7 t>2 78 78 
21.9f 19 31 6 4LlJ4 b917 4UUU b'::122 ~5 !:> 76 76 
225f 19 31 6 4W4 6917 t>& 80 80 
2!>5f 19 .51 7 4W4 b917 4 U4b b '::13 U 10 45 115 115 
27.:sF 19 31 7 4W4 6917 .5 '::1!> 8 b '::12.5 58 7 82 82 
274F 19 31 7 4W4 6911 .5 '::1t> 8 b ~2 j 5~ 7 88 
282F 19 31 8 4W4 b917 4 UU 7 b '::1U t> ..LU 0 10 87 1 
294F 19 31 8 4W4 6917 4ill 7 11 '::1 1Ll 7 118 92 92 1 
298F 19 jl 7 4U1J4 &917 4 OU 3 & '::1U 8 78 7 &7 1 
299F 19 31 7 4W4 6917 4U03 b'::1U8 78 7 73 1 
3Ulf 19 31 7 4UU4 6~H 7 4 UU 3 b '::1Ll 8 18 7 75 1 
.5U2F 19 31 7 4004 6917 4 UU3 b'::1U 8 78 7 87 1 
320F 19 31 9 4W4 6917 4 GoA. U b '::1U5 1.5 & 11 79 1 
3Z1f 19 31 9 4W4 b~l 7 401 Ll b ~U!> 136 il ~5 1! 
332F 19 31 9 4W4 b917 401. 4 b '::11 j 1.5 9 11 68 1 
334F 19 31 9 4004 6917 4 U4 '::1 b~3 7 1..5 7 48 95 95 
372f 19 31 11 4W4 6917 1'::15 68 83 
38&F 19 31 11 4L(J4 b917 4020 b 93 4 210 22 68 82 
423F 19 31 1 4llJ4 &917 88 99 
4Z4F 19 31 1 4004 &917 85 98 
467F 19 31 4 4004 6917 V l.A T .547 94 94 
4 '::1 OF 19 31 5 4004 6917 4 UUZ b '::1U 7 3b 3 9 70 ~H 
505F 19 31 5 4Lll4 &911 400 '::1 b9U 4 37 b 12 86 101 
5U7F 19 31 5 4LlJ4 b917 4 Ul (j 6845 379 25 60 80 
510F 19 31 5 4llJ4 6917 4Ul3 b~31 377 36 94 
5Z4F 19 31 5 4L(J4 6917 HYOR 39U 80 
527F 19 31 6 4004 6917 HYUR 40U 72 98 
528F 19 31 b 4004 6917 HYOR 400 69 83 
534F 19 31 6 4ClJ4 6917 ..598 68 82 
543F 19 31 6 4004 6917 4013 7003 401 37 104 1U4 
545F 19 31 b 4W4 6917 3'::157 6~29 410 12 85 100 
554F 19 31 b 4W4 b917 4009 6905 420 10 84 93 
586F 19 31 9 4W4 6917 4U40 b939 504 41 86 97 
bU2F 19 31 6 4004 6917 4008 690b 393 8 68 
61Uf 19 31 7 4004 6917 4048 681L 443 66 97 III 
61.4f 19 31 3 4004 6917 4U04 6928 315 9 11 
6Z6f 19 31 10 4004 6917 HYOR 515 71 96 
638f 19 31 11 4004 6917 4 OJ" 69.$3 5b3 33 70 86 
b40f 19 31 .1Z 4004 6917 4001 6939 576 18 63 91 
64.1f 19 31 .1Z 4004 6917 4007 6939 576 18 87 98 
b43f 19 31 1 4U04 6917 &07 76 
b5.4f 19 31 6 4004 6917 4034 7003 41 47 77 
b55f 19 31 2 4004 69.11 658 84 91 
668f 19 31 .. 4004 6911 3954 693Z b99 14 98 112 3 
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Appendix Table 19 C~nt. 

Rt.l CS os HO RLAl RLON CLAl CLON DAIL MIL CL1 CL2 EC 

71f 19 31 5 4004 6917 40lb I;)l:JJ2 736 35 60 90 14 
73f 19 31 5 4 OU It 6917 395 I;) 6921 7lt4 8 96 III 11 
l7f 19 31 1 4OU'f 6917 HVUR 251 72 93 14 
29f 19 .31 6 4004 6917 HYOR 767 60 14 

q 5 7f 19 31 8 4 DU 4 6917 HYDR 8'f2 90 .102 14 
a~nF 19 .31 400'f 6917 HVUR 57 14 
92f 19 .31 4W4 6917 H VUJ{ 86 14 

118M 19 31 5 4004 6917 VEAl .16 85 
U9M 19 31 5 4UU'f 6917 Vt.Al 17 8£> 
1..2 OM 19 31 5 4UU4 6917 VEAl 16 72 
12 1M 19 31 5 4004 6917 VEAl 1b 76 
1.. .. 1M 19 31 4UU4 6917 96 96 
1 .. 2M 19 31 4004 6917 109 .109 
lb 8M 19 31 6 4004 1;)917 Vt.AT 29 80 
1..~ 8M 19 31 5 4UU4 £>917 16 95 
1.. 90M 19 31 6 4U(J4 6917 4UU 9 b933 43 1 .. 76 
1.94 M 19 31 £> "004 6917 4UU 7 69.3 9 42 17 88 88 
l l5M 19 31 6 4004 69.17 400 U 6918 51 3 76 
l 4GM 19 31 7 4004 6917 4049 b94£> b 7 51 99 99 
l. 9U M 19 31 7 4UU4 6917 40U4 7009 8 3 40 78 
Sl 7M 19 31 7 4 UU It 6917 41J3 f.722 ijb 125 147 
S3 1M 19 31 9 4OU4 6917 4U14 6910S .1J9 11 81 
~" 4 M 19 31 10 4UU4 b917 154 78 
~ 5b M 19 31 10 4UU4 b917 Ib4 85 
b3M 19 31 11 4UU4 6917 HYOR 195 90 
bSM 19 31 11 4UU4 6917 402U b941 199 26 115 133 
6bM 19 31 11 4004 6917 195 103 125 

n UM 19 31 11 4UU4 6~n 7 195 73 89 
8 4M 19 31 11 4UU4 6~H 7 4020 6934 210 22 107 125 
85 M 19 31 11 4004 6917 4020 6934 210 22 78 96 
03M 19 31 12 4U04 6917 40U9 6904 220 10 69 84 
41M 19 31 1 4004 6917 4UU5 b908 270 7 78 91 
"4M 19 31 1 40Ult 6917 4UUU £> 90S 7 255 16 115 
80M 19 31 It 4UU4 £>917 4U29 b 711 .335 98 74 89 

'8 2 M. 19 31 5 4UUlt 6917 3954 692b 3£>4 11 75 
89M 19 .31 5 4004 6917 4UUL b9U1 3£>3 9 81 97 

'91M 19 31 5 4004 6917 VEAl .3b4 87 106 
~96 P1 19 31 5 400lt 6917 40U9 69U3 372 II ll3 .128 
U1M 19 31 5 4004 6917 400b Gl:J39 373 28 109 

&12M 19 31 5 4004 6911 395b £>935 381 16 75 .113 
&30M 19 31 6 4oo'f 6917 398 119 127 
U2M 19 31 6 4004 6917 398 80 9b 
61M 19 31 7 4004 6917 4 U4 9 6929 426 47 89 lOb 

&7 OM 19 31 7 4004 6917 3954 1147 425 115 98 118 
74M 19 31 6 4004 6911 3957 1002 394 35 83 
17M 19 31 10 4004 6917 41.11 6 8lf 9 522 78 86 125 
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Appendix Table 19 Cont. 

R£T es os 1'10 RLAT RLON eLAT eLON OATl MIL ell eL2 E 

59HM 19 31 4UU4 6911 H YUR WllK 76 

b01M 19 31 8 4004 b911 Vt:..AT 4b1 73 88 
b24M 19 31 10 4004 6911 HYUR ~15 95 111 
b42.M 19 .$1 1 4UU4 b911 bO 7 5b 
b7111 19 .$1 b 4UU4 b911 H YOK 407 13 
71511 19 31 4 4 (JU 4 b911 HYJ.)R 110 61 101 
15bM 19 31 8 4UU4 b~ll HYJ.)R b42 63 9~ 

88411 19 30 3~!> ~ b9L!> 81 
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Appendix Table 20 

CS 0$ HO RLAT RLON CLAT CLON UATL MIL CL1 eL2 EC 

J8f 20 34 5 4101 &639 4113 6b15 22 22 159 159 31 
>If 20 33 6 4057 6&35 4042 6b5& 27 22 121 121 31 
)9F 20 34 6 4lUl 663~ 25 123 14 
l1F 20 33 6 4057 6635 4107 6&26 34 11 146 146 11 
72f 20 34 6 4lU1 6b3~ 4US~ 0&29 32 8 119 119 55 
':t8f 20 33 6 4057 6&35 40,* 5 6&49 42 16 115 115 31 
J7F 20 J5 0 4IDl b62~ 4103 bbL 5 46 3 128 128 55 

'/)9f 20 34 6 4W1 6b3~ 4103 bbl5 4b 1.0 12~ 55 
!;~SF 20 35 b 4 ill 1 662~ 4U!>3 bbJ ~ 5U 11 153 .153 1l. 
!39f 20 34 b 4.ill1 6&J~ 4llJ3 bb25 48 1.0 133 11 
!44f 20 33 7 4lJb7 663!> 41£u b b!>"s bO 27 111 111 11 
!47f 20 34 7 4.illl 6&39 411.~ 6 b.s 8 62 18 130 1~0 55 
152f 20 34 7 4lU1 G63!; 4l.2~ G 70 1. bb 32 129 129 1l. 
!!>~f 20 35 7 41U 1 6&2~ 414U 67U4:: 10 47 145 14 
?76f 20 34 7 4lUI ob39 41J !j b JU 0 79 41 139 .LS9 11 
~ 7 7 f 20 34 7 41U 1 b63!; 41.39 b 7UO 79 4.1 157 157 11 

1f 20 35 7 4lUl. b64:: ~ J9 123 .123 11 
DGf 20 33 8 4OS7 6635 414U 6718 100 SJJ 161 161 11 
1 'lf 20 34 7 'lllJ1 66J9 413 J 6724:: 81 45 117 3.1 
l 5f 20 33 7 4057 &635 41."s 3 6 722 82 50 182 31 
3.8f 20 33 9 4OS7 663!> 413 U 67U9 13B 42 11.2 14 
ti5f 20 34 4 41Ul &6J~ CORS 3!>U 147 147 11 
:j7f 20 33 5 4US7 66J!> .,S bB 112 112 14 
06f 20 33 4 4US7 6635 J'lB 16 2 14 
7Bf 20 33 1.0 40!>7 6b35 4US8 683 U 519 87 128 11 
79f 20 34 10 4l.O1 663~ 4127 6708 5.1 7 34 18B 11. 

.L1f 20 34 7 4lUl. b63~ 413.1. 6 7U 1 43 6 34 158 14 
Hf 20 .53 6 4OS1 b63 !> 3~(S b92b 76 1 143 136 34 
j5f 20 33 1 4051 6&35 4 U3!> &b!;)5 995 27 135 1. 47 14 

.SSM 20 33 5 4lJ57 66..s!> 12 163 ~ &3 

"J!;M 20 34 5 4l.UI 6639 4113 6615 23 22 134 1 34 
SUM 20 33 5 4057 6635 4U3 6b15 23 22 139 139 

UM 20 35 6 4.lU1 6629 41"sZ 6b49 43 35 177 1 77 
02M 20 33 6 4lb7 6&35 41.U U 61:)28 44 6 195 195 
D&M 20 ..s3 6 41b7 6b35 4103 bb25 48 9 171. 
1UM 20 34 6 4.lU1 b&3~ 4103 b625 4B 10 141 
27M 20 34 b 4lUI 6b39 4~3 &b3~ 51 S 125 125 
2911 20 33 6 4U57 6635 4U53 6639 52 6 1.36 .13b 
85M 20 35 B 4lU1 662~ 4140 670 !> 94 "8 1.16 176 
51M 20 34 10 4lU1 6&39 410~ 6 7u 7 157 23 156 
7~1't 20 33 4 4057 6&35 4 U2!j 6711 .s29 40 14B .148 
6SM 20 34 7 4lU1 6&3!; 4135 6 b!>L 429 35 146 170 
25M 20 34 6 4 1U 1. 6639 773 10~ 

97M 20 33 " 4051 b635 411.9 &bl& 1U15 27 159 
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Appendix Table 21 

Rt.T cs os 1'10 RLAT RlON CLAT CLUN UAIl Mil Cl1 LL2 E 

l.85f 21 36 6 4W2 6748 4 U4 2 6 b~ 7 7 40 132 132 

186f 21 36 & 4Wl 674ti 401 U o 8~ 0 9 53 103 103 

2&2f 21 36 7 4Wl 674ij 41J 1 6 b~ 4 44 7& 120 120 

3~9f 21 36 11 4Wl 674 ij 402 U 6~J 4 1b 7 82 12L 122 

463f 21 36 4 4W2 674 ij 4 Ul ti 071 U JU8 29 110 170 

50lt 21 36 5 4W2 674 ij 4 UJ ~ b lJ 7 j.j 7 ':l 92 lOb 

592f 21 36 4WZ 674 ij HYOR WLlK 106 

187M 21 J6 b 4WL 674ti ~ 103 1. 03 

203M 21 J6 b 4W2 674 ti 4 UJ.1. & 744 10 2 157 

204M 21 36 6 4W2 674 ij 4 UJ l. b 14 4 10 2 101 

205M 21 36 6 4Wl b 14 ti 4 UJ.l & 744 1b 2 98 

23UM 21 36 6 4W£ 074ti 4 U2b b 7J J ~2 12 112 .1.12 

231M 21 36 6 4 UJ £ b74ti 4 ULb b 7jJ 22 12 114 1. 14 
J521'1 21 36 10 4W2 674 ij 411. U b ~O.l 11. 7 b7 11. 7 
4~JI'1 21 36 3 4WZ 674 ij 4 UJ2 & 1U5 ~~5 32 126 
5ij11'1 21 36 9 4W2 &74ti 478 171 183 
59JI'1 21 36 4UJ2 6148 HYOR WLlK 117 
5~41'1 21 36 4W2 674b H YOR WLLK 93 
5951'1 21 36 4WZ b74ij HYUR WLLK 122 
&3UI'1 21 36 1.0 4U32 b74ti HYUR 482 122 143 
7451'1 21 36 10 4US2 b 74ij 4 OJ J b 742 8S9 5 189 
8511'1 21 36 11 4Wl 674ti 4055 681 U 8ij 5 28 133 1. bO 
8&11'1 21 36 12 4OJ2 674ij OCLA ~1.1 105 1.25 
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Appendix Table 22 

Rt:.T CS os MO RLAT RLON CLAT CLON OATL MIL CLl CL2 EC 

177F 22 38 6 tJ117 6633 4111 6b39 4 117 117 11 
178r 22 31 6 410~ 6638 tJ117 663 ~ 2 9 136 136 55 
189F 22 37 6 410~ 6638 41U 1 b63b 4 2 16tJ 11 
208F 22 37 b tJ1U8 6638 4103 6625 13 10 102 11 
23bf 22 38 1 tJ.117 6b33 41.41. 6704 20 33 141 141 11 
237f 22 31 6 41U8 b638 tJ U24 0~11 20 81 1tJ9 149 55 
238F 22 31 7 41U ~ b&38 413 I ob54 21 32 151 1. 51 11 
251f 22 31 1 41(; 8 b63~ tJ13b 6 b!>.3 32 32 138 138 55 
2bUF 22 31 7 4lU~ 663~ 41tJU 6102 38 31 111 5tJ 
280F 22 31 7 tJ1U8 b638 22 132 14 
28t.tF 22 38 8 tJ117 6~33 4142 b&59 bO 32 13tJ 134 31 
281r 22 37 8 4lU~ bb38 414 U b 7U 5 59 38 144 144 31 
288F 22 31 8 tJ lU 8 &b3~ 4139 670 U 59 38 122 .1.22 11 
293F 22 .51 8 tJ..w~ 0638 414U b 1U 4 60 38 151 157 31 
301f 22 31 8 4108 663~ 4133 b '/32 12 48 114 114 31 
308F 22 37 8 tJllJ8 6&3~ 413.3 b732 12 48 127 127 31 
309f 22 37 8 41O~ 6b38 41.33 073£ 72 48 1.01 101 11 
31bF 22 31 7 4108 6b3~ 4133 6722 48 41 126 31 
33bF 22 31 9 4liJ8 &b3~ 4129 6721 89 42 124 131 32 
.H7F 22 37 9 4lU~ 6b3~ 4129 6727 89 42 142 142 11 
J39F 22 37 9 tJ1.U8 6b3 1) 413 b 6123 8 6 44 133 133 11 
t.t32F 22 38 1 411. -I 6&3,3 21 8 1.64 Ib4 31 
575F 22 37 8 4108 bb3~ 4152 69!>6 431 155 122 51 
597f 22 37 41U8 bbJ8 HYDR W l:-L K 139 14 
&OUF 22 38 8 4117 6b33 41.38 6 b!> 1 421 25 151 1.62 51 
606F 22 38 9 4117 6b3~ 451 150 54 
77UF 22 38 7 4117 b&33 4115 685 U 750 103 121 140 14 
181F 22 31 41U8 6b38 112 14, 

~22M 22 38 7 411.7 6&33 4.1.34 6651. 23 22 110 110 
242M 22 37 7 41U~ 663~ 41.39 6659 25 35 128 159 
243M 22 31 7 4lU8 6638 4142 6104 28 40 139 139 
248M 22 31 7 tJllJ~ 6638 4141 & 1U9 31 tJ1 130 130 
258M 22 38 7 4.117 6633 4140 67U2 31 32 143 143 
261M 22 31 1 tJ1.U8 6b38 4138 670U 41 35 151 157 
278M 22 38 7 4117 6633 4 J..39 6700 45 30 166 1.66 
303M 22 37 8 4lU8 6&38 4011. 6902 76 123 154 154 
305M 22 38 8 4117 6&33 62 148 148 
31UM 22 37 8 41U8 6638 41.44 6654 61 38 110 110 
341M 22 38 9 4U7 6633 414U 6702 89 32 132 
342M 22 38 9 4U7 6&33 41.40 6102 89 32 15b 
..s54M 22 37 10 41D8 6638 4112 6716 1.26 29 95 95 
318M 22 31 11 4108 6638 4UU 6122 167 33 162 186 
b52M 22 31 1 41U 8 6638 195 
722M 22 38 6 4111 6b3.5 4048 6b44 137 29 148 163 
741M 22 38 10 4U7 6633 4025 6958 865 164 154 
898M 22 37 4 41118 6638 4105 6&25 1rutJ 11 121 168 
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Kt.T 

5b5f 
~bH 

~7bf-

5~4t 

b4bf
b!:>Uf 
b!:>1r 
bb1t 
bb2t 
b7ur 
b7Lf 
b75f 
72~r 

7..5 7f 
7J';H-
771r 
775t 
7~t>f 

~4Lr 

~48f 

CS 

23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

55UM 23 
~5bM 23 
5571'1 23 
!:>bLM 2J 
5b4M 23 
b5~M 23 
bb51'! 23 
bbbM 23 
73bM 23 
7b 7 1'1 23 
7b~M 23 
774 M 23 
7~~M 23 
797M 23 

os 

~o 

4~ 

48 
48 
48 
48 
48 
48 

50 
48 
~O 

48 
48 
48 
48 
48 
50 
50 
48 
50 

48 
48 
48 
48 
~O 

48 
48 
48 
48 
48 
48 
48 
48 
48 

Appendix Table 23 

1'10 RLA T 

6 4 U1 ~ 

b 4 U.1 !:> 
8 4 U.1 5 
~ 4 U.1 5 
1 4 U.1 !:> 
1 4Ul5 
1 4Ul.5 
J 4U.15 
J 4U1 ~ 
5 4 i.J15 
5 4U1 b 

4 4 U.1 5 
b 4ill!:> 
I 4Ul!:> 
~ 4W!:> 
b 4 Ul!:> 
7 4 U1 ~ 

4 U.1 ~ 
11 4 U15 
11 4 Ul ~ 

b 
b 
b 
7 
7 
2 
4 
4 
7 
7 
7 
7 

7 

4 U.l!:> 
4U15 
4 U1!:> 
4U15 

4U1 ~ 
4 L.1. 5 
4015 
4 U15 
4 U1 5 
4ul !:> 
4 U.1. 5 
4 Ul 5 
4Ul5 
4U15 

RLON 

b~2 .s 
b82 " 

6827 
b~2 7 
b~2 7 
b~2 7 
b~27 
b~L -, 

b~2J 

b~L 7 
baL 05 
b~L , 
b~Z -, 

b~L "I 
6~27 

6~2 7 
b82J 
b~2J 

b~27 

b~2 .s 

682 °, 

b8Z 7 
b827 
b827 
68L~ 

b827 
bHL 1 
b~2 7 
b8L7 
b~2 7 
6827 
6827 
6817 
6827 

CLAT CLUN 

4 Ul Z b 821 

4 OL L b 8L.1 
4lbu 6~H7 

4 U5 05 b H4.1. 

4 L1 U b ~L.s 
4 UU, b ':W 4 

4 UU' b ~U 4 
4 U1!:> b 8U ~ 

4 U15 b au ~ 
4 UL ~ b 14 Z 
4 U.1.l b HI H 

4 Ul.l I II J 
4 U4 U b til U 
4ULb b~lU 

4..1..u b b 847 
4L4U bHIU 

VLAT HYUk 
4 u.s 5 b HL 5 

4 UL U b H2 5 
4 UZ U 6 ~18 
4 GL U 6818 
4U..s5 7uu~ 

4 UJ 5 7 UU ~ 

4 UU b b ~4 ~ 
4 UU b b 84 ~ 
4U4U b~lU 

4.1.U U b ~L L. 
4.1.15 b 85 U 
HYUR 

41..5!:> b b4 b 

86 

UATL 

8 
~ 

4H 
84 

ZU 5 
l.~ 8 
l~b 

Zb b 
L.b b 
0505 , 

JZb 
.Hl 
054 b 

05 77 
4L.:~ 

Jbl 
J7b 

!:>11 
5u6 

b 

8 
8 

Ib 
15 

241 
L8 b 
L.~1 

.s77 
J8~ 

.s/7 
4U4 

4U4 

MIL 

5 
~ 

52 
39 

7 
2~ 

29 
5 

12 
.s7 
~ 

12b 
28 
17 
54 

4 

1b 

b 

8 
8 

80 
8.s 

18 
1~ 

28 
b2 

~J 

112 

CLl 

97 
118 
122 
~5 

I1b 
111 
110 

88 
1.U 2 

':HJ 
9b 
~U 

11b 
11U 

115 
88 

101 
10 J 
124 
103 

1..52 
115 

95 
8b 

117 
143 
114 
llU 
104 
135 

88 
~o 

90 
104 

eLZ 

~7 

l18 
12l 
~7 

127 

101 
112 
.1.03 

96 
104 
11b 

1. 02 

14U 

JZ 

~b 

.1.17 

I I 

1 

5 
1 
3 
1 



Appendix Table 24 

cs os 1'10 RLAT RLON CLAT CLON UATl HIL Cll CL2 EC 

1 4~f 24 49 6 4UL4 6li2 !> 4020 G li2 5 6 6 103 103 55 
,t>8t 24 51 6 4OL7 681!> 4 U2U 6tHH 5 7 102 14 
, b~f 24 51 7 4 UL 7 6815 J~5 ~ b94b 16 74 11b 14 
, ~Uf 24 49 9 4UL4 6~2!> 100 I1b 116 54 
,jlf 24 49 10 4OL4 6H2!> HYUR HI4 81 9j 11 
3bf 24 51 11 4 UL 1 6~15 4UL9 6~2 0 149 j 110 123 31 
n ~f 24 51 b 4 UL 7 6 lS15 4 U19 b li24 361 11 110 110 14 
i 27F 24 51 5 4UL7 6lS1!> 4U2b 6~U~ 343 6 90 103 14 
65f 24 51 11 4UL7 6 tl15 H YLiR 49 tl 73 73 44 

116f 24 51 7 'lOLl 681 !> 4U4U G ~1 0 ~tl3 14 97 54 
178f 24 51 7 'lULl 6 tll!> H YUR j79 85 44 
B83F 24 51 11 4 UL i 6 ~15 4U17 b tl3 3 !>12 18 9H 11 
930t- 24 51 7 4UL7 6815 766 157 163 14 
Oj 4 7 f 24 51 8 40L7 6815 7~1 145 54 

)6 01'1 24 51 6 4 UL 1 6tH!> 402L 682 U 6 7 98 9tl 
I> J5 M 24 49 11 4 UL4 682 !> 4UL~ b ~L U 1!) 2 ~ 111 129 
1>3 7 M 24 49 11 4 UL4 6825 4U2~ b tsL U 1!>2 8 107 107 
1>-4 811 24 51 1 4ULI 6 tsl!> 4U17 7 :.l13 L0 7 136 13b .136 
1>5 311 24 49 1 4 UL4 6 ts2 5 4Ulb G tsU 9 22 0 16 9~ 115 
14 bM 24 49 10 4UL4 6825 4 LiJ 3 f 742 'ttl 1 34 95 
17 3M 24 51 7 4 UL 7 6 lSl 5 HYDR 383 107 
17 7M 24 51 7 4UL7 6b15 4U4U 681U JH3 14 123 

Appendix Table 25 

cs os 1'10 RlAT RLON CLAT CLON UAIl MIL Cll Cl2 [C 

l1Sf 25 57 2 4002 7115 3~5 ~ 7119 38 S 82 14 
7.35f 25 58 6 3~!> 8 7110 3958 7UO 169 109 11 
l~Hf 25 58 8 3~~ 7110 4UlU l1U 7 209 12 108 .1 os 44 
198f 25 58 6 3~5 8 l11C 40U7 7 UOO 163 54 113 31 
~27f 25 57 6 4W2 711!> 4012 7 U4 0 'H2 29 76 90 14 
328f 25 57 6 4002 711!> 4012 7040 '112 29 75 92 14 

7.341'1 25 58 7 3~8 7110 395 ts 11..10 1li 4 90 
T92H 25 58 8 3~SH 7110 40Utl 7056 210 15 107 
~20M 25 57 6 4002 7115 4 DUL lll~ 5.50 4 104 125 
~21M 2S 57 6 4UJZ 7115 4U05 711 tl 524 5 83 

87 



Rt..T CS os 

b74M 2b 59 

Rt..T CS os 

14Uf 27 b2 
~1lf f 27 60 
~1~f 27 GO 
~1b f 27 GO 
~17f 27 61 
~j5f 27 GO 

8liUM 27 GO 
911M 27 60 
~l.£M 27 62 
~1.3 M 27 60 
~54M 27 62 

Ht..T cs os 

~Obf 28 64 

bb3M 28 G4 
b 4 M 28 G4 

Appendix Table 26 

MO RLAT RLON CLAT CLUN UATL MIL Cll CL2 ( ( 

5 3~14 722U 112 103 1.03 

Appendix Table 27 

MO RLAT RlON CLAT CLON DATL MIL CLl CL2 ( 

9 31~ b 735b 3 ts3 5 744U 227 52 125 
G 37~4 7402 3744 740g 494 12 124 
7 3154 7402 381. 3 7 oS4 8 526 22 141 
7 31!:>4 7402 3813 7 oS48 526 22 129 
9 315 !l 7358 3 ~LJ 0 74.3 4 2.30 71 98 
4 31~4 7402 3 bO U 7355 448 9 150 

1 3754 7402 3813 7357 329 20 121 
7 37~ 4 7402 381. 3 7.348 526 22 72 
1 375b 735b 3752 7407 516 8 97 
7 3 7S 4 7402 3813 7 oS4 8 53G 22 130 

10 375 b 735b 38UO 7355 b20 4 101 

Appendix Table 28 

MO RLAl RLON CLAl CLON DAlL MIL Cll el2 

6 3 91. 0 7 23 ~ 3 90 2 7 24 2 

3 3 ~l U 723 ~ 3 90 b 7 24 3 
3 3 ~1 U 723 9 3 90 b 7 24 3 

88 

479 

36 
.36 

9 123 

7 161 .1 G.l 
7 14G 146 

1 

1 



Rt. T CS 

)ti2F 29 
)8 4f 29 
d~St 29 
g6f 29 
B7F 29 
8~F 29 
::IUf 29 
~lf 29 
:1St 29 

29 
29 
29 

IOlF 29 
1U:H 29 
IU5f 29 
aUf 29 
112f 29 
121f 29 
1.38f 29 
11+.3 f- 29 
I!> Of 29 
15lf 29 
152F 29 
15.H- 29 
1!>5F 29 
bUf 29 

rolF 29 
o.H- 29 

10" f 29 
79f 29 
BUf 29 
B1f 29 
B2f 29 
631- 29 
IJOf 29 
93F 29 
::I 4f 29 
~5f 29 

19bf 29 
! 5f 29 
0 7F 29 
08f 29 
09f 29 
aOf 29 
111f 29 
113f 29 
114f 29 
!15f 29 
ll£>f 29 
117 f 29 

os 

66 
66 
65 
66 
65 
66 
65 
65 
65 
G6 
66 
65 
b6 
65 
65 
65 
66 
65 
65 
65 
65 
65 
65 
65 
b5 
66 
65 
65 
65 
65 
65 
65 
65 
G5 
65 
65 
66 
65 
65 
65 
65 
65 
66 
G6 
65 
65 
65 
65 
b5 
65 

MO 

6 
6 
6 
6 
6 
6 
6 
G 
b 
6 
6 
6 
6 
b 
6 
G 
6 
6 
7 
7 
8 
8 
8 
8 
8 

10 
10 
11 
11 

7 
11 
11 
11 
11 

8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

RLA 1 

4UJ2 
4002 
3958 
4002 
3958 
4002 
3958 
3~8 

3958 
4UJ2 
4W2 
3958 
4L02 
3~5 8 
3'::158 
3958 
4LOZ 
3958 
3958 
3~:6 8 
3958 
3958 
3958 
39!:>8 
3~5 8 
4UU2 
3'::15~ 

3958 
3~5 8 
3958 
39!:>8 
3 '::15 8 
3958 
3~5 8 
3958 
3958 
4W2 
3'::158 
3958 
3958 
3958 
3958 
4UU2 
4W2 
3958 
3958 
3958 
3958 
3958 
3958 

Appendix Table 29 

RlON 

6932 
6932 
692b 
b932 
692b 
6932 
b92b 
692b 
692b 
6932 
6932 
692b 
6932 
b92b 
692b 
692b 
b932 
692b 
692b 
692b 
b92b 
692b 
692b 
G92b 
b92b 
b932 
692b 
69L6 
692b 
6926 
b926 
6926 
6926 
b92b 
692b 
692b 
b9.32 
692b 
692b 
692b 
6926 
692b 
b932 
6932 
6926 
692b 
692b 
6926 
692b 
692b 

CLAT 

4002 
4002 
395 ~ 
4 OU l 
3~5 ~ 

40U2 
3~5 ~ 

395 b 
395 ~ 
4 DU2 
40UL 
400 U 

4 UO U 
400 U 
400 U 
4000 
4 uo 0 
4 U4~ 
4 U4 8 

HYDR 
HYDR 
HYUR 
HYUR 
H YDR 
HYUR 
H YO R 
HYDR 
H YOR 
4 U35 

H YOR 
HYDR 

VEAT 
VLAT 
VLAT 
VEAT 

VEAl 
VLAT 
VLAT 
VEAT 
Vl.A T 
VLAT 
VLAT 
Vl:..A T 
VE..A T 
VEAT 

89 

ClON 

b 9j2 
b932 
692b 
b932 
6926 
b 9.s 2 
692b 
6~2b 

b9l6 
b~..s2 

b 93 2 
6923 
b923 
b~2 .3 
b 92:5 
692 ~ 
6932 
6924 
6924 

6910 

HYUR 
HYUR 
HYDR 
H YOR 
HYUR 
HYOR 
HYOR 
H YOl< 
HYUR 
HYOR 

DATL 

28 
28 
.so 
28 
,So 
28 
30 
30 
30 
28 
31 
44 
42 
44 
44 
44 
42 
49 
53 
80 

108 
108 
108 
1 08 
1 U8 
1 52 
1 5 4 
178 
1.78 

7 9 
H~5 

Hi6 
1.84 
1~4 

96 
87 
85 
87 
87 

130 
1.30 
1.3 a 
128 
1.28 
1..3 0 
130 
1.30 
1.30 
1.30 
1..3 0 

MI.l 

3 
7 
3 
3 
3 
7 

50 
38 

39 

Cl1. Cl2 

76 
95 95 

100 100 
87 87 
81. 
76 
73 
78 
66 
77 
76 
80 95 

103 
76 
71 
74 
76 

1.08 108 
102 

92 
117 117 
72 72 
72 86 
84 J. 05 
68 82 
78 78 
7 6 92 

10 " 115 
77 90 
81 91 
75 90 
74 87 

101 l1b 
116 1..s0 

93 93 
105 105 

70 85 
114 114 
117 117 

75 88 
99 114 
72 85 
85 100 
75 90 

10" 116 
72 88 

102 115 
105 J. 22 

76 93 
72 87 

EC 

11 
33 
33 
33 
14 
14 
14 
14 
11 
14 
14 
14 
34 
14 
11 
14 
14 
33 
33 
14 
34 
14 
14 
34 
14 
14 
14 
34 
14 
14 
14 
1 4 
14 
14 
14 
14 
14 
14 
31 
11 
31 
11 
31 
14 
31 
14 
31 
31 
11 
14 



~t.T CS os 

ti1~f 29 b5 
H2Uf 29 b5 
til1t 29 b5 
til2f 29 £>5 
~2bf 2~ b5 
til7t 29 b5 
til~f 29 b5 
tio$Uf 29 b5 
ti,52 t 29 b5 
tSJo$t 29 &5 
~.5!;) f 29 b5 
tiJ7f 29 b& 
~o$ 8f 29 b& 
tiJ~t 29 b5 
ti~uf 29 b5 
tS~l f 29 &5 
ti~~ f 29 &5 
8~!;)f 29 b6 
8~bf 29 b5 
8~7f 29 b5 
HSUf 29 b5 
tiS..sf 29 65 
8!;)5f 29 b5 
8!;)8f 29 b5 
ti!)9f 29 65 
8b2f 29 65 
8b7F 29 bS 
ts71f 29 &5 
872F 29 b5 
87~F 29 &5 
87&f 29 b5 
ti18f 29 bS 
881t 29 b6 
tstS2 F 29 b5 
~abf 29 b5 
888f 29 65 
ts89F 29 65 
8~UF 29 b5 
~a2f 29 b6 
~LJ1F 29 65 
910f 29 b5 
~19f 29 65 
922F 29 65 
923F 29 66 
92~F 29 65 
~26F 29 65 
929F 29 65 
9JOf 29 65 
931F 29 b5 
9~IF 29 &5 

1'10 RLA T 

9 .3~!;) 8 
9 .3~!;) ti 
9 J~!;) ti 
~ j~ ti 

11 .3 ~5 ti 
11 .$ ';;!;) ti 
11 3 ';;!;) 8 
11 j~!) 8 

11 05 'j!;) ti 
11 3 ';;58 
11 3 'j!;) b 
1.1 ~Uu2 

11 ~UU2 

11 J ';;5 ti 
11 05 'j!;) 8 

11 .3 'j5 ti 
11 05 'j!) H 

1.1 ~UUl 

11 oS ';;58 
11 3'j5b 

11 o$~!;) ts 
1U 05 'j5 b 

11 05 ~5 b 
11 3 'j!;) ti 
12 3 ~5 ti 
12 oS ~5 8 

12 3 'j5 ti 
12 3 ';;5 b 

12 3';;5ti 
12 .3 ';;!;) ts 
12 3 'j!;) b 
12 3 'j5 8 

11 ~lJll2 

11 3 ~5 8 
1 3 ';;5 ti 
1 .3 ';;5 ts 
1 3 'j!;) 8 
1 3 ~5 ti 
2 ~W2 

& 3 'j!;) ti 
7 3~8 

6 3~8 

6 395ti 
6 4UlJ2 
6 3 ';;5 tS 
6 395H 
7 3~8 

1 3958 
1 3~8 

10 395ti 

Appendix Table 29 Cant. 

RLON 

b~:J2 b 
b92b 
b92b 
b92b 
&92b 
b92b 
b92b 
b92b 
b92b 
692b 
b92b 
b9J2 
b~j2 

b~Ub 

&9Lb 
692b 
b~3Lb 

b9j2 
69Lb 
&92b 
6~2b 

b~3Lb 

b9Lb 
&92b 
69Lb 
6~2b 

b92b 
692b 
692b 
b92& 
69L& 
692b 
&932 
692b 
692b 
692b 
b92b 
692b 
69.52 
692b 
692b 
692b 
692b 
6932 
692b 
692b 
692b 
692b 
692b 
692b 

CLAT 

Vt.AT 
VLAl 
V LA T 
VLAT 
HYO R 
HYUR 
V LA 1 
VLAT 
VLAl 
VLA T 
Vt.A T 
VLAl 
Vt.AT 
V LA T 
VLAT 
V LA T 
Vt.AT 
VlAT 
V LA T 
Vt.AT 
~ UL!;) 
OCL A 
H Yu R 
OClA 
H YDR 
Ol.lA 
~UU!;) 

~UU5 

~ uns 

v LA T 
VLA T 
~ Ul I 
~U1 1 
H'l'Dt< 
HYUR 
HYUf< 
3~55 

HYDR 
3955 
VLA T 

~U05 

~ uLJ 5 
~U05 

~U12 

~OO5 

~uus 

~uus 

HYUR 

90 

CLUN 

HYUH 
H'l'UH 
H YUt< 
HYUK 

H YUk 
H YU t< 
H YOt< 
HYUK 
HYUK 
HYUk 
HYUK 
HYUk 
H YUH 
HYUK 
HYLlt< 
HYUH 
&ts!;)!) 

HYLlH 
HYUt< 
b8jJ 
b 8J3 
WLLK 
WLlK 
WLLK 
b 'jJ 5 

b90U 
b~O 0 
6~OU 

7 U~ U 
7020 
b~~5 

&9~!;) 

UAIl 

105 0 
lj 0 
LSO 
lj 0 
l.'jb 
i.9 b 

lti 1 
Its 1 
1ti ts 
1ti Ij 
18 ts 
1.8 b 
.l..ti b 
1tsts 
188 
1ts 8 
lti ti 
1.8 b 
Hi8 
1.tsts 
l.lti 

1.73 
2U~ 

LUO 
L11 
Lll 
L1..s 
L13 
L13 
L21 
LI0 
210 
190 
1.92 
L~2 

2~2 

2~2 

L50 
2b 7 
j'j & 

~28 

~07 

~16 

~1~ 

416 
414 
428 
4.5 8 
432 
532 

MIL 

35 

7 
7 
7 

~7 

45 

8 

21 
25 
21 
58 
42 
16 
16 

Cl1 

7 I 
71 
70 
73 
81 

lOb 
9b 
75 
72 
73 
77 
87 

1.03 
7~ 

99 
113 

71 
9~ 

99 
95 
87 
93 
87 
78 

102 
91. 
92 
71. 

113 
77 

100 
103 

67 
12 
70 
76 
74 

114 
9tS 

104 
80 
77 
92 
94 
95 
81 
78 
15 
18 
12 

Cl2 

95 
8b 
85 
87 
95 

IJ..5 

1j8 

9U 
91 
98 

11.& 
87 

1. 09 
125 

8& 
107 
11.2 
108 
1. 04 
1. 04 
1. 00 
~O 

115 
105 

Y3 
l15 
116 

83 
91 
86 

LSD 

118 
93 

91 
90 
89 

108 
~oo 

3 
1 
3 
3 
3 
.3 
3 
.3 
1 
3 

3 
1 
3 
1 
3 
3 
1 
1 
1 
1 
1 
3 
1 
1 
1 



Appendix Table 29 Cont. 

r Rt. T cs os MO RLAT RLON CLAT CLUN UATL MIL CL1 CL2 [C 

29 b5 1 4001 b~3U HYUR 420 110 34 
29 65 1 4UL11 b93U HYUR 429 69 14 

5_Uf 29 b6 7 4UU2 6932 HYUR 421 101 34 

' ~lf 29 b5 6 4UUl b9..5U H YUR 419 117 34 
!i3f 29 65 9 4Wl 6930 4 UO!> 6 ~U lS 492 IB 63 14 

ltiUM 29 66 6 4LOL 6932 40UL b 9.s 2 28 74 
l81M 29 65 6 3~lS 692b 3958 692b ..50 72 
)8..5M 29 65 6 395 H 692b 3958 692b 30 77 
b88f'1 29 66 6 4002 6932 4 UUL o 90S 2 28 77 
)92M 29 b5 6 395B 692b 3958 b92b ..sO 80 

29 b5 6 3958 692b 3~5 8 092b .sO 79 
29 &5 6 395lS 692b 395 H 692b ..50 19 
29 b5 6 3~5 8 692b 4UOU 692..s 44 3 80 
29 65 6 3958 692b 4UOU b923 44 3 72 
29 65 6 395lS 692& 4000 b923 44 3 78 
29 65 b 3~~ b92b 4UU U b923 44 3 78 
29 65 6 395b 692b 4UOO b~2..s 44 3 69 
29 65 6 39S 8 692& 4uOD 6923 44 ..5 14 
29 &6 & 4WL 6~32 4 UO Ll b923 42 7 79 
29 65 8 3~H 692& HYDR 10 8 14 90 
29 &5 8 3 9!> 8 692& 412!> 7 U!> 6 10 8 111 1 6 91 
29 b5 7 3958 692b HYUR 81 7 2 
29 65 9 3958 69~b V f.A T H YUH 130 8 0 98 
29 &5 9 3~8 692b VLAT HYUR 130 77 95 
29 65 9 3958 692& V t.A T H YUk 13 0 80 95 
29 65 9 3958 692b Vt.AT H YUt( 1..5 0 75 94 
29 65 9 3958 692b V t.A T HYUt( 130 77 94 
29 65 .11 395 b 692& Vl:..AT 1b1 76 
29 &5 11 3 9!> 8 692b 188 70 85 
29 65 11 39!> 8 692b Vl:..AT H yut( us8 78 95 
29 65 11 395H 692& VEAT HYUk HS8 81 98 
29 65 11 3958 &92b Vl:..AT H YUH 188 80 96 
29 66 11 4UU2 b932 HYUR LU2 73 89 
29 65 11 3~8 692b HYUR Hs6 14 
29 65 12 395H 692b 4UO!> b ~z 5 213 7 66 
29 65 12 395b 692b 4UO!> b925 213 7 81 
29 65 12 3~8 692& 4U05 b 92!> 213 7 68 
29 65 12 3958 69Zb 4005 b ~2!> L.13 1 70 
29 65 .12 395 H 692& 4005 &925 213 1 74 
29 65 12 3958 692& 4U05 b925 213 7 72 
29 66 12 4OU2 b9..52 VLA T HYOR 208 70 86 
29 65 1 3958 b92& HYOR W£LK 242 78 91 

~5 M 29 65 12 3958 692& 395 !> 71..55 221 102 81 
~6M 29 65 3958 692& HYUR 72 
~9M 29 65 4 3958 692b 3958 &9!>O 354 18 83 .1 01 
.() OM 29 65 3 3~58 692b 4 U2!> &955 ..so 8 35 17 94 
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