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Abstract

Although morphological skull characters are used 
to identify species or subspecies of the genus 
Trichechus, little information is available on the 
growth of the manatee skull. We examined the 
ossification of the skull of the Florida manatee 
(Trichechus manatus latirostris) with regard to 
its growth pattern. We observed ten sutures in 
137 crania (70 males and 67 females). Based on 
these results, the sutures can be classified into 
two groups by their ossification pattern. The first 
group contains the maxilloincisive suture, median 
palatine suture, frontal suture, and coronal suture. 
This group begins to ossify early in growth. The 
age of suture closure does not differ among the 
sexes. The second group consists of sutures related 
to the basicranium. This group is characterised by 
slower ossification compared to the first group. 
Suture ossification in this group proceeds from 
anterior to posterior. In this suture series, ossifica-
tion occurred at later ages in males than in females. 
A notable feature is the formation of the occipital 
bone. Ossification of the spheno-occipital syn-
chondrosis occurred earlier than that of the occipi-
tal condyle. This pattern is unique among mam-
mals, including the dugong. Osteological maturity 
was determined by the status of the sutures. The 
sutures of the basicranium ossify slowly, and thus 
they are more valuable in evaluating the growth 
status of the skull than those of the viscerocranium 
and calvaria. The supraoccipital-exoccipital syn-
chondrosis was the last to begin ossification, start-
ing when individuals were more than 15 y old and 
11 y old in males and females, respectively. We 
conclude that the ossification of the basicranium 
exhibits a unique pattern in the Florida manatee 
and that it is possible to determine the osteological 
maturity of the skull from the ossification of the 
supraoccipital-exoccipital synchondrosis.
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Introduction

The family Trichechidae includes three living 
species, the West Indian manatee (Trichechus 
manatus), the African manatee (T. senegalensis), 
and the Amazon manatee (T. inunguis). The West 
Indian manatee is classified into two subspe-
cies: (1) the Antillean manatee (T. m. manatus) 
and (2)  the Florida manatee (T. m. latirostris). 
Although morphological skull characters are 
useful in identifying species and subspecies of the 
genus Trichechus (Domning & Hayek, 1986), few 
data on growth patterns and osteological matu-
rity have been published. Todd & Todd (1938) 
described the osteological growth pattern of the 
West Indian and African manatees. They exam-
ined the growth of the forelimb and the cervical 
vertebrae in 19 specimens; no data were collected 
on cranial characters, however. Odell (1981) 
studied the growth of the body length, weight, 
and some external morphological characters of 
the West Indian manatee, and Marmontel (1995) 
estimated sexual maturity in female manatees by 
an anatomical study of carcasses. By contrast, 
some studies have described the skull growth of 
the dugong (Dugong dugon), which belongs to 
the same order (Sirenia) as the manatees. Spain 
& Heinsohn (1974) analysed the size allometry of 
the dugong skull, while De Beer (1971) studied 
the development of the osteocranium.

The sirenians occupy an interesting phyloge-
netic position. They are usually considered close 
living relatives of the proboscideans by both mor-
phological and molecular studies (Springer & 
Kirsch, 1993; Savage et al., 1994; Arnason et al., 
2002). The Sirenia have evolved as the only her-
bivorous mammals that spend their entire lives in 
water. Thus, the bones of sirenians are also spe-
cialised. For example, the ribs and long bones 
of the West Indian manatee possess a character-
istic growth pattern. Endochondral ossification 
is slow, while perichondral ossification proceeds 
at a more normal rate. This accounts for their 
delayed skeletal maturation (Fawcett, 1942). The 
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skulls of sirenians also possess specific characters 
(e.g., the stretched premaxilla contacts the frontal 
bone, enlarged external nares extend beyond the 
anterior side of the orbit, and there is no sagittal 
crest). However, no information is available on the 
growth or ossification of the skull. Suture ossifica-
tion is an important physiological event because 
bone growth is terminated by it. If skull charac-
ters are important in biological studies, we must 
understand how these characters change during 
growth. The elucidation of suture ossification is 
one way to investigate this.

Here we examined ossification in the skull of 
the Florida manatee in order to understand its 
growth patterns. We noted the ossification of the 
cranial sutures. Based on these data, we estimated 
the timing of osteological maturity in the Florida 
manatee. We also discuss skull development in 
this species and the peculiar characters of the 
order Sirenia.

Materials and Methods

We examined 137 crania of Florida manatees 
(70 males and 67 females). All specimens are 
deposited in the National Museum of Nature and 

Science, Tokyo, Japan (Appendix 1). The animals 
were collected from the Florida Peninsula, USA, 
between 1984 and 1996. Their ages were esti-
mated by counting the number of growth layers in 
the dome portion of the tympanic bone complex 
(Marmontel et al., 1996). Their ages ranged from 
0 to 27 y (males) and 0 to 33 y (females). 

Mitchell (1973) described the sutures observed 
in a sirenian skull. She noted the ossification of 
three sutures surrounding the brain case (spheno-
occipital synchondrosis, intersphenoidal synchon-
drosis, and supraoccipital-exoccipital synchon-
drosis) in the dugong. We found an additional 
seven sutures in our study of the growth pattern of 
the whole skull. The observed ten cranial sutures 
were as follows (see Figure 1): (1) intersphenoidal 
synchondrosis, (2) spheno-occipital synchondro-
sis, (3) basioccipital-exoccipital synchondrosis, 
(4) interexoccipital suture, (5) supraoccipital-
exoccipital synchondrosis, (6) spheno-squamosal 
suture, (7) maxilloincisive suture, (8) median pal-
atine suture, (9) frontal suture, and (10) coronal 
suture. 

We referred to the methods of Stevenson (1924). 
He recognized four stages of epiphyseal union. 
We added one stage between the third and forth 

Figure 1. Examined sutures and their positions on the skull; the skull images are from NSMT-M34626 (1-y-old female).
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in his study. The sutures were visually classified 
into five stages of suture closure (Figure 2): Stage 
I, suture open with no ossification; Stage II, suture 
partially ossified and bridging; Stage III, suture 
closed but still clearly observed; Stage IV, suture 
partially obscured by ossification; and Stage V, 
suture fully ossified and completely obliterated. 
Missing or damaged sutures in partially damaged 
specimens were excluded from the observations of 
the relevant suture. 

Results

The ossification patterns of the ten observed 
sutures with respect to age are shown in Figures 
3 & 4. The intersphenoidal synchondrosis was the 
first to ossify. The sutures in specimens of both 
sexes less than 1 y old were already at Stage II. 
Those of all the females older than 1 y were at 
Stage II or later. Those in males more than 4 y old 
were at Stages II to V. The closure of this suture 
continued until 4 and 6 y in females and males, 
respectively. The specimens older than this were 
at Stage V, except for one specimen of each sex 
(11-y-old female, NSMT-M34582, and 9-y-old 
male, NSMT-M35002; Figure 3a).

The closure of the sutures of the constituent ele-
ments of the occipital (spheno-occipital synchon-
drosis, basioccipital-exoccipital synchondrosis, 

interexoccipital suture, and supraoccipital-exoc-
cipital synchondrosis) started late (Figures 3b to 
3e). The spheno-occipital synchondrosis began 
ossification earliest (Figure 3b). Stage IV was 
observed in a 3-y-old female and a 4-y-old male. 
There were no specimens at Stage I among males 
and females over 7 y old and 8 y old, respectively, 
and all specimens of both sexes that were more 
than 10 y old were at Stage V. 

Without exception, the closure of the basioc-
cipital-exoccipital synchondrosis begins after the 
closure of the spheno-occipital synchondrosis. 
The occipital condyle is completed by the closure 
of this suture. Initial ossification of this suture 
was observed at 6 y in females and 10 y in males. 
In females, most specimens older than 11 y had 
completed the formation of the occipital condyle 
(Figure 3c). 

The closure of the interexoccipital suture began 
a little later than that of the spheno-occipital syn-
chondrosis. The youngest specimen showing ini-
tial closure of this suture was almost the same 
age as that for spheno-occipital synchondrosis; 
however, the age at which Stages IV or V were 
reached in all specimens was older than 11 y for 
females and 15 y for males (Figure 3d). 

The closure of the supraoccipital-exoccipital 
synchondrosis was the latest among the sutures 
of the occipital region. The closure of this suture 

Figure 2. Representations of each stage of suture closure of the intersphenoidal synchondrosis; stages are described in the text.
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Figure 3. Status of the closure of the basicranial sutures at each age: a: intersphenoidal synchondrosis; b: spheno-squamosal 
suture; c: basioccipital-exoccipital synchondrosis; d: interexoccipital suture; and e: supraoccipital-exoccipital synchondrosis. 
The white arrows indicate the onset of fusion in each suture, and the black arrows indicate completion of ossification in each 
suture. 
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completes the development of the occipital bone. 
The stage of closure of the supraoccipital-exoc-
cipital synchondrosis was definitely less advanced 
than that of the interexoccipital suture at the same 
age (e.g., female and male over 11 y old; Figures 
3d & 3e). In addition, only one 17-y-old female 
specimen (NSMT-M35012) was at Stage V, and 
the oldest specimens of both sexes were still pro-
gressing through Stage IV. 

In all specimens, the spheno-squamosal suture 
was persisted Stage I (not fused), except in one 
female (NSMT-M34715, 12 y old; Figure 4a). 

The closure of the median palatine suture also 
begins at a young age. Some specimens under 1 y 
of age were at Stage III, and all specimens were 
at Stage III by 10 y in females and 17 y in males; 
however, this suture maintained Stage III and 
never disappears in older specimens (Figure 4b). 

The maxilloincisive suture, the frontal suture, 
and the coronal suture had patterns of fusion simi-
lar to the median palatine suture (Figure 4). The 
maxilloincisive suture of most specimens under 
1 y of age was at Stage I. Stage II begins at 1 to 
7 y in females and 1 to 6 y in males (Figure 4c). 

The closure of the frontal suture also begins 
before the end of the first year in both sexes. 
Females over 7 y old and males 9 y old were cat-
egorised as Stage III (Figure 4d).

For the coronal suture, Stages II and III were 
observed in specimens less than 1 y old. There 
were no specimens at Stage II older than 4 y 
among females and 5 y among males (Figure 4e). 
However, the latter two sutures were maintained 
at Stage III to adulthood, just like in the median 
palatine suture.

Discussion

Based on the above results, the observed sutures can 
be divided into two groups by their ossification pat-
terns. The first group contains the maxilloincisive 
suture, median palatine suture, frontal suture, and 
coronal suture. These sutures reached Stage II in 
juveniles, and no sexual difference was observed in 
the age of suture closure (see Figure 4). In addition, 
these sutures became interdigitated more complexly 
with growth and persisted in older specimens, except 
in a few exceptional individuals. In this group, the 
frontal and coronal sutures begin closing at less 
than 1 y of age (Figures 4d & 4e). These sutures are 
formed between the bones that constitute the calva-
ria (see Figure 1). These bony elements should be 
subject to pressure from the rapidly growing brain. 
The growth of the brain occurs rapidly and shortly 
after birth (in humans, brain size increases rapidly 
between the time of birth and 3 y of age; Sperber, 
1989). The maxilloincisive and median palatine 
sutures then start to ossify (Figures 4b & 4c). 

The other group relates mainly to the basicra-
nium. This group is characterised by slower clo-
sure than the first group and a gradual progression 
of suture closure. Ossification proceeds anterior to 
posterior. This pattern is found in both sexes; how-
ever, sutures close later in males than in females. 

The advance of suture closure appears to 
be rather regular, with a few exceptions (see 
Figure  3). The spheno-occipital synchondrosis 
closed between 3 and 6 y. The ossification of the 
basioccipital-exoccipital synchondrosis to form 
the occipital condyle occurred after closure of the 
spheno-occipital synchondrosis between 10 and 
15 y in males and 6 and 11 y in females. Finally, 
the supraoccipital part of the occipital bone fuses 
to the exoccipital part by the supraoccipital-exoc-
cipital synchondrosis. 

These results indicate that the growth of the 
cranial base is relatively regular and more readily 
defines growth stages than does the calvaria and 
viscerocranium as in other mammals. A remark-
able feature is the ossification of the occipital 
bone. This pattern is unique when compared to 
other mammals. In mammals, the development 
of the occipital region generally begins relatively 
early starting with the dorsal region and the ossifi-
cation of the supraoccipital (Novacek, 1993). For 
example, in humans, the supraoccipital begins to 
fuse with the exoccipitals at 2 to 3 y; the occipital 
condyle begins to form at 3 to 4 y; and, finally, 
the squama, exoccipital, and basioccipital bones 
fuse together and complete the occipital bone at 
approximately 7 y (Sperber, 1989). In addition, 
in the dugong, the ossification of the occipital 
condyle occurs faster than the ossification of the 
spheno-occipital synchondrosis (Mitchell, 1973). 
Perrin (1975) also reported that cetaceans are 
slower to ossify the occipital bone of the basic-
ranium than the dorsal calvaria. We conclude 
that the ossification of the basicranium follows 
a particular pattern in the Florida manatee (see 
Figure 5). The growth of the basicranium decides 
the final size of the skull and plays an important 
role in the outcome of the shape of the whole 
skull (Sperber, 1989). In particular, closure of the 
spheno-occipital synchondrosis occurs slowly and 
continues over a long period in other mammals, 
whereas the Florida manatee is unique in that the 
spheno-occipital synchondrosis is the earliest to 
fuse in the occipital region.

Manatees and dugongs share a phylogenetic 
history, and thus they share some unique fea-
tures. The replacement of cheek teeth is one of 
these characteristic features. The cheek teeth of 
the recent sirenians, manatees and dugongs, are 
replaced horizontally; the new tooth erupts from 
the rear of the tooth row, pushing the anterior 
tooth out of the tooth row. Generally, the number 
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Figure 4. Status of the closure of the sutures of the calvaria and viscerocranium at each age: a: spheno-squamosal suture; 
b: maxilloincisive suture; c: median palatine suture; d: frontal suture; and e: coronal suture. The white arrows indicate the 
start of suture closure.
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of cheek teeth in mammals is not more than seven, 
and in the dugong, six cheek teeth erupt. The man-
atee is the only exception in that the molar number 
is not defined, and the estimated lifetime number 
of erupted molars in each jaw quadrant is as high 
as 20 to 30 (Thomas & Lydekker, 1897; Domning 
& Hayek, 1984). In addition, the manatee has 
another peculiar feature with regard to the neck, 
having only six cervical vertebrae. This charac-
teristic also separates the manatees from the dug-
ongs. In addition to differences in the number of 
teeth and cervical vertebrae, there also are obvious 
differences in the ossification of the basicranium 
between manatees and dugongs. Domning (2000) 
suggested that the shortened neck of marine mam-
mals is an advantage in controlling buoyancy due 
to the anterior positioning of the flippers, and 
Buchholtz et al. (2007) followed this sugges-
tion by measurements of vertebrae. However the 
mechanisms and processes of decreasing cervi-
cal vertebrae are not yet elucidated. Hence, the 
unique ossification pattern of the occipital bone of 
the Florida manatee may have some relationship 
to the unique replacement of molars and number 
of cervical vertebrae. Studies of the evolutionary 
development of these features and confirmation 
of effect on growth of skull proportions by this 
unique closure pattern in sutures are necessary. 

The progression of suture closure in the basicra-
nium is more easily evaluated than that of the vis-
cerocranium and calvaria. As shown in Figures 3 & 
4, the complete ossification of the viscerocranium 
and calvaria seems to continue for a long time. On 
the other hand, the sutures of the basicranium are 
fused earlier than those of the calvaria and vis-
cerocranium, despite the later start of their closure. 

Therefore, the basicranium is the most useful in 
determining osteological maturity. Our findings 
show that the closing sequence of sutures related 
to the basicranium is more stable. The last suture 
to close is the supraoccipital-exoccipital synchon-
drosis. Thus, osteological maturity in the skull is 
achieved by the closure of this suture. 

These suture closures can be used for supple-
mentary relative age estimates as the closures 
progress following a certain sequence, without 
exception. Thus, five grades of osteological age-
related growth in the skull can easily be defined 
by the closure of the basicranial sutures. The first 
grade is defined by the first grade, all basicranial 
sutures open with no ossification at 0 y old. The 
second grade is defined by the closure of only the 
intersphenoidal synchondrosis at approximately 
0 to 2 y old. The third grade is defined by the ossi-
fication of the spheno-occipital synchondrosis at 
approximately 3 to 7 y old. The fourth grade is 
defined by the ossification of the basioccipital-
exoccipital synchondrosis at approximately 7 to 
10 y old in females and 7 to 14 y old in males. 
Finally, the fifth grade is defined by the start of 
the ossification of the supraoccipital-exoccipital 
synchondrosis at over 11 y in females and 15 y in 
males. We conclude that skulls of the Florida man-
atee of the fifth grade are osteologically mature.
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Appendix 1. The specimens used for observations of suture closure

Collection number Field ID sex age (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
NSMT-M34562 MSW088 F 0 I I I I I I I I I I
NSMT-M34588 MJAV9003 F 0 I I I I I I I II I I
NSMT-M34589 MJAV9004 F 0 I I I I I I I I I I
NSMT-M34590 UCF9007 F 0 V I I I I I II II I
NSMT-M34601 UCF9025 F 0 I I I I I I II I II II
NSMT-M34615 MJAV9035 F 0 IV I I I I I I III II II
NSMT-M34638 MNE9110 F 0 IV I I I I I I I II II
NSMT-M34554 SWFTM8519 F 1 V I I I I I II II II II
NSMT-M34556 M8608 F 1 IV I I I I I II II II II
NSMT-M34563 MSW099 F 1 V I I I I I II II III III
NSMT-M34565 MSW103 F 1 II I I I I I II III II II
NSMT-M34569 MSE8801 F 1 IV I I I I I II II II II
NSMT-M34574 MSE8901 F 1 IV I I I I I III III III II
NSMT-M34583 MSW243 F 1 II I I I I I II III II II
NSMT-M34585 MJAV9002 F 1 III I I I I I III II II II
NSMT-M34633 UCF9111 F 1 III I I I I I
NSMT-M34634 UCF9113 F 1 V I I I I I II III III
NSMT-M34641 UCF9122 F 1 V I I I I I II II II
NSMT-M34656 MSW9132 F 1 V I I I I I II II II II
NSMT-M34714 MEC9420 F 1 III I I I I I I III II II
NSMT-M34555 M8604 F 2 IV I I I I I II II II II
NSMT-M34558 MSW080 F 2 V I I I I I II III II II
NSMT-M34592 UCF9017 F 2 V I I I I I II III II III
NSMT-M34707 MSE9409 F 2 IV I I I I I I I I I
NSMT-M34561 SWFTM8630 F 3 V IV I I I I II III II III
NSMT-M34567 MSW119 F 3 IV IV I I I I II II III III
NSMT-M34612 MSW271 F 3 V V I I I I II III III III
NSMT-M34621 MSE9022 F 3 V V I I I I II III III III
NSMT-M34639 UCF9119 F 3 V IV I I I I II II
NSMT-M34648 MNW9116 F 3 V V IV V I I III III III III
NSMT-M34722 MEC9439 F 3 IV I I I I I I II III III
NSMT-M34982 MSW9529 F 3 V I I I I I II II II III
NSMT-M34984 MNW9512 F 3 IV I I I I I III III III II
NSMT-M35008 MEC9629 F 3 V V I I I I III III II II
NSMT-M35010 MEC9651 F 3 V I I I I I III II II II
NSMT-M34597 UCF9021 F 4 V V I I I I II III III III
NSMT-M34647 MSE9113 F 4 V V I I I I III III III III
NSMT-M34696 MNE9310 F 4 V V I I I I III III III III
NSMT-M34987 MSW9540 F 4 V I I I I I II II II II
NSMT-M34553 SWFTM8518 F 5 V V I I I I II III III IV
NSMT-M34640 MSE9110 F 5 V V I I I I III III III III
NSMT-M34643 MSE9111 F 5 V V IV IV I I III III III III
NSMT-M35014 MEC9658 F 5 IV I I I I I II II II II
NSMT-M34619 MSE9023 F 6 V V IV I I I III III III III
NSMT-M34635 MSW9109 F 6 V I I I I I III III II III
NSMT-M34718 MEC9430 F 6 V V I I I I III III III III
NSMT-M35013 MSE9622 F 6 V V I I I I III III II III
NSMT-M35015 MSE9623 F 6 V V I I I I III III IV IV
NSMT-M34609 MSE9012 F 7 V V V V I I III III III III
NSMT-M34637 MSW9112 F 7 V V I I I I III III II III
NSMT-M34651 MSW9124 F 7 V V I I I I II II III
NSMT-M34991 MNW9517 F 8 V IV V II I I III III III III
NSMT-M34559 MSW081 F 9 V V IV I I I II III II III
NSMT-M35018 MEC9664 F 10 V V I I I I III III III III
NSMT-M34582 MSE9001 F 11 III V V V II I III III III IV
NSMT-M34620 MSW288 F 12 V V V V II I III III III III
NSMT-M34715 MEC9422 F 12 V V V IV II II III III III III
NSMT-M35012 MSW96216 F 17 V V V I V I III III V IV
NSMT-M34631 MSW9103 F 18 V V V V IV I III III III III
NSMT-M34577 KDL8947 F 19 V V V V II I III III III III
NSMT-M34616 MSW279 F 19 V V V V IV I III III III III
NSMT-M34579 MJAV8922 F 24 V V V V IV I III III III III
NSMT-M34632 UCF9107 F 25 V V V V IV I III III III III
NSMT-M34564 M8626 F 29 V V V V IV I III III III IV
NSMT-M34649 MSW9120 F 29 V V IV IV I I III IV III III
NSMT-M35016 MSE9624 F 29 V V V V IV I III III III III
NSMT-M34694 MEC9320 F 33 V V V V IV I III III V V
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Appendix 1 (cont.). The specimens used for observations of suture closure

Collection number Field ID sex age (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
NSMT-M34550 MSW032 M 0 I I I I I I I I I I
NSMT-M34572 MSW169 M 0 III I I I I I II II III III
NSMT-M34595 UCF9020 M 0 I I I I I I
NSMT-M34623 MSE9024 M 0 I I I I I I I I I I
NSMT-M34625 UCF9101 M 0 I I I I I I I I I I
NSMT-M34626 UCF9102 M 0 II I I I I I
NSMT-M34628 UCF9104 M 0 III I I I I I
NSMT-M34645 UCF9123 M 0 II I I I I I I II
NSMT-M34662 MSE9125 M 0 I I I I I I I I II II
NSMT-M35005 MNE9608 M 0 I I I I I I I I I I
NSMT-M34551 MSW049 M 1 II I I I I I I II I I
NSMT-M34560 SWFTM8623 M 1 V I I I I I II II III III
NSMT-M34568 KDL8803 M 1 V I I I I I II II II II
NSMT-M34581 MSW236 M 1 IV I I I I I III III I I
NSMT-M34587 MNW9001 M 1 III I I I I I II II II II
NSMT-M34591 UCF9011 M 1 V I I I I I II II I II
NSMT-M34594 MSW247 M 1 IV I I I I I II II II II
NSMT-M34596 UCF9018 M 1 IV I I I I I III II III II
NSMT-M34604 UCF9033 M 1 III I I I I I
NSMT-M34627 UCF9103 M 1 II I I I I I II II II
NSMT-M34655 MSW9130 M 1 II I I I I I II III II II
NSMT-M34659 UCF9137 M 1 V I I I I I II II II II
NSMT-M34994 MSW9544 M 1 V I I I I I II III II I
NSMT-M34607 UCF9044 M 2 V I I I I I II II II II
NSMT-M34608 UCF9046 M 2 V I I I I I III III IV III
NSMT-M34652 MSE9116 M 2 V I I I I I II III II II
NSMT-M34708 MSW9412 M 2 II I I I I I I III II II
NSMT-M34978 MNE9505 M 2 III II I I I I II III III II
NSMT-M34986 MEC9521 M 2 II I I I I I II II II III
NSMT-M34993 MNW9518 M 2 V I I I I I III III I I
NSMT-M34999 MSW9607 M 3 II I I I I I II II II II
NSMT-M35011 MEC9652 M 3 IV I I I I I I II I II
NSMT-M34989 MNW9515 M 4 IV IV I I I I II III II III
NSMT-M34576 MSE8911 M 5 V II I I I I III III II III
NSMT-M34593 UCF9016 M 5 V V I I I I III II II III
NSMT-M34598 UCF9019 M 5 V V I I I I III III II III
NSMT-M34614 MJAV9031 M 5 V V I I I I III III III III
NSMT-M34646 MNE9113 M 5 V V I I I I III III III III
NSMT-M34732 MSW9502 M 5 V I I I I I II III III II
NSMT-M34573 KDL8850 M 6 V V I I I I II III III III
NSMT-M34704 MNW9402 M 6 V I I I I I II II IV IV
NSMT-M34985 MSW9532 M 6 V V I I I I II III II III
NSMT-M35000 MSW9606 M 6 V IV I I I I II III II III
NSMT-M34557 MSW078 M 7 V V I I I I III III III IV
NSMT-M34605 MJAV9018 M 7 V IV I I I I III III III III
NSMT-M34650 UCF9129 M 7 V I I I I I III III II III
NSMT-M35003 MSW9614 M 7 V V I I I I II III III III
NSMT-M34698 MSE9314 M 8 V V I I I I II III II III
NSMT-M34630 UCF9105 M 9 V IV I I I I III III III III
NSMT-M35002 MSW9612 M 9 IV V I I I I III III III III
NSMT-M34575 MSE8906 M 10 V V V IV II I III III III III
NSMT-M34622 MSW291 M 10 V V I I I I III III III III
NSMT-M34992 MSE9522 M 10 V V I I I I III III III III
NSMT-M34995 MSW9549 M 10 V V IV I I I III III IV IV
NSMT-M34990 MNW9516 M 11 V V V II I I III III III III
NSMT-M35019 MEC9665 M 11 V V I I I I II II II III
NSMT-M34566 M8710 M 12 V V V V IV I III III III III
NSMT-M34571 MJAV8802 M 12 V V V V II I III III III III
NSMT-M34654 MNE9122 M 12 V V V V I I III III III III
NSMT-M34695 MEC9322 M 12 V V IV I I I III III III III
NSMT-M34606 MJAV9021 M 13 V V I I I I III III III III
NSMT-M34719 MNW9415 M 13 V V IV IV I I III III III III
NSMT-M34996 MSE9525 M 13 V V V I I I III III III III
NSMT-M34644 MSE9112 M 15 V V V V IV I III III IV III
NSMT-M34570 MSE8803 M 16 V V V V IV I II III III III
NSMT-M34979 MSE9514 M 17 III V V IV IV I III III III III
NSMT-M34642 MNE9112 M 21 V V V V IV I III III III III
NSMT-M34584 MSE9002 M 25 V V V V I I III III III III
NSMT-M34624 MSW9101 M 26 V V V V IV I III III IV IV
NSMT-M34629 MSE9105 M 27 III V V V IV I III III III III


