STAGE 7

Approximately 0.4 mm in length
Approximately 16 postovulatory days
Characteristic feature: notochordal process

The appearance of the notochordal process imme-
diately rostral to the primitive node and stresk is used
as the criterion for stage 7 (fig. 7-1, facing page).

In Streeter’s (1942) scheme, horizon VII was char-
acterized by “branching villi, axis of germ disk de-
fined.” Such specimens are here classified in stage 6b
because (1) some branching of villi has been recorded
even in certain stage 6a (horizon VI) embryos (e.g.,
No. 6734: “occasionally they [the villi] show dichoto-
mous division...,” Ramsey, 1938), so that this feature
is of scant use as a criterion, and (2) the embryonic
axis is defined in some embryos aready admitted to
horizon VI (e.g., No. 7801, which shows “the primor-
dium of the primitive streak,” Hertig, Rock, and Adams,
1956). Moreover, embryos aready assigned to horizon
VIl (eg., No. 7802) show additional differentiation in
the presence of the notochordal process, which is not
present in embryos of stage 6.

SizE AND AGE

The maximum diameter of the chorion varies from
4 to 9 mm, that of the chorionic cavity from 1.5 to 8
mm. The embryonic disc is generally 0.3-0.7 mm in
length but varies from 0.1 to 1 mm. The age is believed
to be about 16 days.

EXTERNAL FORM

The dorsa surface of the disc is generadly dightly
convex (fig. 7-9). It varies in shape from oval (Biggart
specimen) to pyriform (Manchester 1285) but may be
amost circular (Hugo, Scho).

HiSTOLOGICAL FEATURES

Decidua. The epithelial layer is intact. The glands
are markedly tortuous (fig. 7-7) and lined by secretory
epithelium. The stroma is edematous and shows a de-
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cidua reaction.

Chorion. The villi, which may reach a length of 0.5
or even 1 mm, are either present on the entire surface
of the chorion (No. 7802, fig. 40) or are absent su-
perficiadly (Biggart specimen). In one specimen (Hugo),
942 villi were counted (Stieve, 1926). The mesoblastic
cores of the villi contain vascular primordia which are
said to be derived from (1) cells arising by (the now
disputed) delamination from the cytotrophoblast lin-
ing the chorionic cavity and then migrating into the
villi, and (2) angioblasts differentiating from the cyto-
trophoblastic cells of the trophoblastic columns during
the formation of early villi (Hertig, Rock, and Adams,
1956).

At this stage (in the Missen embryo) “the human
placenta clearly presents a combination of labyrinthine
and villous characters. It must be stressed that the main
trabeculag, which we will cal primary villous stems,
were never free villi. From this stage forwards, how-
ever, it would be pedantic to avoid calling the lacunar
system the intervillous space” (Hamilton and Boyd,
1960).

Secondary villi, i.e., those “branching or arising sec-
ondarily from a villus or the chorionic membrane it-
sef” (Hertig, 1968), are seen by stages 7 and 8. Their
formation involves al the elements of previously formed
chorion (trophoblast, stroma, and blood vessels). They
lack maternal attachment, and their limited movement
has been compared to that of seaweed waving in a
sheltered tidal pool (ibid.). These free villi (in the Gar
embryo) may branch as often as three or four times
(Hamilton and Boyd, 1960). At the periphery of the
primary villous stems, the cytotrophoblast has broken
through the syncytial layer and, by lateral expansion
and fusion, constitutes a thick trophoblastic shell (fig.
6-3).

Amnion (figs. 7-9 to 7-11). The amnion consists of
two layers of squamous cells. internaly the amniotic
ectoderm, and externally an interrupted stratum of
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cells resembling mesothelium. Between the two layers,
some mesenchyme may be seen in places. An amniotic
duct may be present (e.g., in No. 7802).

Primitive node and streak (figs. 7-10 and 7-11). At
the rostral end of the primitive streak, “the ectodermal
cells are loosely arranged and are disposed in a
ventrolateral direction to form the primitive node”
although a surface swelling is not necessarily present
(Heuser, Rock, and Hertig, 1945). The primitive node
(fig. 7-10), first described as a Knoten by Hensen in
1876, has been recorded as present in practicaly all
stage 7 embryos, and varies in length from 0.02 to 0.1
mm, In some instances (e.g., Manchester 1285) the
node appears to be separated from the streak by a
dight congtriction, or neck. From his studies of the pig
embryo, Streeter (1927a) regarded the node as an ad-
ditional, specialized center and not merely as the ros-
tral end of the primitive streak. The idea that the node
appears before the streak has been discussed under
stage 6. Intercellular vacuoles in the primitive node
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may presage the appearance of the notochordal canal
(Jirdsek, persona communication, 1970).

In the chick embryo, the primitive node has been
shown to furnish simultaneously the axially located
mesoblast and endoblast. At the stage of the noto-
chordal process, the streak contains materia destined
for the formation of only the notochord, somites, lat-
eral plates, and a small quantity of extra-embryonic
mesoblast, Invagination remains active in the entire
streak until at least the stage of the notochordal pro-
cess, except in the node, where invagination has ter-
minated aready a the stage of the definitive streak.

Although the primitive streak (including the node)
attains its maximum length (about 0.7 mm) in stage 8,
its greatest relative length (about 50 percent of the
total length of the embryonic disc) is probably reached
during stage 7 (fig. 7-2). In the chick embryo, where
the length of the streak is employed as a criterion of
staging, the definitive streak extends over two-thirds
to three-fourths of the area pellucida, whereas, in the
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Fig. 7-2. Graph to show the percentage of the length of the embryonic disc
occupied by the primitive streak and/or node during stages 6-11. Based on 14
specimens, which are listed below the graph. In the human, the primitive streak
at its maximum development does not exceed about 50 percent of the total
length of the embryonic disc.



STAGE 7

human, it scarcely exceeds one-haf of the length of
the disc even at the height of its development.

The primitive streak is not necessarily straight, as
has been shown in Hugo, Bi 24, and Manchester 1285
(Hill and Florian, 1963).

The presence of a primitive groove (which has al-
ready been seen in the previous stage) has been re-
corded in a number of embryos of stage 7: e.g., No.
7802, P.M., Robertson et a/., H. Schm. 10, and No. 1399
(Mateer). Its occurrence was used by Streeter (1920a)
and by von Mdllendorff (Meyer, 1924) in the grouping
of human embryos. A primitive groove is never found
in the absence of a primitive streak (Stieve, 1926a,b),
although the converse does not hold.

Embryonic mesoblast. Mesoblastic cells accumulate
ventral and cauda to the cauda end of the primitive
streak, so that a temporary end node (Endknoten or
Sichelknoten) may be formed: e.g., in Hugo (Stieve,
1926a,b) and in Bi 24 (Florian, 1933).

The embryonic mesoblast spreads laterally and ros-
trally from the primitive streak. Contributions to it are
probably being made also by the gut endoderm and
by the extra-embryonic mesoblast (Heuser, Rock, and
Hertig, 1945). The limits between the primitive streak
mesoblast and the endoderm of the umbilical vesicle
are indigtinct, and the two layers appear to be fused
(Stieve, 1926a,b; Florian, 1933). In the Biggart speci-
men, according to Morton (1949), “in the angle be-
tween the anterior end of the shield and the yolk-sac
there is a more loosely arranged mass of mesoderm
which may well be the protocardiac area” Asin the
previous stage, localized mesoblastic proliferations di-
rectly from the disc epiblast have been recorded, e.g.,
in Bi | and in Hugo (Florian, 1945).

Notochordal process (fig. 7-9). The notochorda pro-
cess gives an appearance of being a prolongation of
the primitive streak in the direction of the future head
region of the embryo. The unsatisfactory term “ head
process’ (Kopffortsatz), objected to by Waldeyer (19293)
who proposed der kraniale Mesoblastfortsatz des
Primitivknotens, is better handled by the French au-
thors, who write of the prolongement céphalique of
the primitive streak. However, because the cell column
“is without question primarily concerned with the for-
mation of the notochord... it seems therefore appro-
priate to refer to it as the notochordal process .”
(Heuser, 1932b).

55

In the chick embryo, autoradiographic analysis has
led to the conclusion that, at the definitive streak stage,
al of the chordal cells are massed in the primitive
node, and that the presumptive notochord may be
responsible for somite formation. According to car-
bon-marking experiments, the notochordal process does
not form out of noda epiblast, although it does arise
in part from the rostral end of the nodal mesoblast
and also receives contributions from the endoderm.
Removal of the primitive node results in complete
absence of the notochord and in an apparent loss of
control in the process of neurulation. In the mouse,
X-ray destruction of the primitive node area before the
appearance of the notochordal process results in ab-
sence of the notochord, although a certain degree of
cerebral neurulation occurs.

The notochordal process, which is the characteristic
feature of stage 7, variesin length from 0.03 to about
0.3 mm in the recorded specimens, In addition to a
median cord, the notochordal process may aso (in Bi
24 and Manchester 1285) possess lateral mesoblastic
wings (Hill and Florian, 1931b). Moreover, the noto-
chordal process “ very early becomes intercalated in,
or fused with, the endoderm.”

Although the notochordal process appears to de-
velop from the rostral end of the primitive node, Hill
and Florian (1963) had no hesitation in identifying the
notochordal process in Tarsius before the appearance
of the recognizably differentiated primitive node. This
again raises the question whether the node may not
actually be present before the streak.

The notochordal process comprises “not only the
primordium of a part of the mesoderm (which does
not seem to be very extensive), but aso that of the
chorda” (Hill and Florian, 1931b). The notochordal
process, however, is not synonymous with the noto-
chord sensu stricto, which does not appear until stage 11.

Prechordal plate. This localized thickening of the
endoderm, situated rostral to the notochordal process,
has been recorded in certain embryos of stage 7, such
as Bi 24 and Manchester 1285. It has aready been
mentioned under stage 6 and will be discussed under
stage 8.

Umbilical vesicle. The cavity of the umbilical vesicle
tends to be dightly larger than that of the amnion. The
vesicle may project beyond the rostral limit of the
embryonic disc (No. 1399), be approximately flush
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with it (Bi 24, Manchester 1285) or be receding in its
relationship to it (No. 7802), although these variations
may be caused, at least in part, by distortion.

A diverticulum of the umbilical vesicle may be pres-
ent (e.g., in the Biggart specimen). In No. 7802, “ de-
tached vesicles observed in the chorionic cavity are
regarded as transient parts of the earlier primary yolk
sac” (Heuser, Rock, and Hertig, 1945).

Further spread of extra-embryonic mesoblast en-
velops the umbilical vesicle. The wall of the vesicle
(figs. 7-9 to 7-12) like that of the amniotic cavity, may
be said to comprise, at least in many areas, three layers:
mesothelium, mesoblast, and endoderm, from exter-
nal to internal. Clumps of cells, especially in the ventral
wall of the umbilical vesicle, indicate that angioblastic
tissue is differentiating. From their investigation of the
Missen embryo, Gladstone and Hamilton (1941) con-
clude:

“The vascular spaces are partly developed by the
fusion of small vacuoles, which are formed in solid
angioblastic cords (intracellular spaces), and partly by
direct transformation of mesodermal cells into flat-
tened endothelium, which may either enclose the blood
idands of the yolk sac, or form the walls of vascular
spaces, which at first empty and incomplete, become
secondarily filled with blood cells and enclosed by a
continuous membrane.”

Hematopoietic foci develop in the wall of the sec-
ondary umbilical vesicle, althoughit is not clear whether
they are derived from the endoderm or from the em-
bryonic mesoblast (Hertig, 1968). It seems that they
are definitely seen only after such foci are aready
present in the chorion and the body stalk (ibid.). More-
over, “it appears certain that blood vessel precedes
blood cell formation” (Gilmour, 1941). From their study
of the Missen embryo, Gladstone and Hamilton (1941)
conclude:

“The earliest generation of blood cells (haemocy-
toblasts and primitive erythroblasts) are formed in the
wall of the yolk sac and in the umbilical segment of
the connecting stalk in close connexion with the en-
toderm of the allanto-enteric diverticulum, and in the
situation of the future umbilical vessels. A few rounded
cells of endothelial origin were, however, found in the
mesenchyme at the base, or amnio-embryonic seg-
ment, of the connecting stalk. These differ in type from
the former cells which arise in close association with
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the entoderm of the yolk sac and its diverticulum.”

Thus, although a number of workers have “sug-
gested that the endoderm is the site of origin of the
blood cells,” nevertheless the blood cells may “depend
for their normal development and haemoglobinisation
upon their early release into the mesenchyme” (Hoyes,
1969).

At stage 7, three types of hemopoietic cells have
been recognized in the blood islands of the umbilical
vesicle (Robertson, O'Neill, and Chappell, 1948): mod-
ified mesenchymal cells, hemocytoblasts, and primi-
tive erythroblasts.

A low incidence of sex chromatin has been recorded
in the umbilical vesicle of No. 7802 (Park, 1957).

Cloacal membrane (figs, 7-4 and 7-12). The cloaca
membrane is larger and better defined than in stage
6. It variesfrom 0.03 to 0.085 mm in length.

Allantoic diverticulum (figs. 7-4 and 7-12). Because
of the considerable difficulty in finding a convincing
example of an allantoic diverticulum at stage 6, it is
safer to assume for the present that the allantoic pri-
mordium first appears during stage 7, where it can be
identified with a reasonable degree of certainty in such
embryos as No. 7802, Bi 24, and Manchester 1285. In
his discussion of the diverticulum of the umbilical ve-
sicle found in Peh. |-Hochstetter (stage 8), Florian
(1930a) referred to “the alanto-enteric diverticulum
since its proximal part represents the later hind-gut,
its distal portion the entodermal allantoic canal.” In
other words, “the very early primordium of the allan-
tois does not arise directly from the hind-gut... but
from an allanto-enteric diverticulum. The orifice of this
diverticulum later comes to form a part of the hind-
gut. It is only in the stage [10] when the insertion of
the umbilical stalk has reached the ventral wall of the
embryonic body that the allantois can be said to arise
directly from the hind-gut...” (ibid.). This distinction
was based largely on the réelationship of the cloaca
membrane to the orifice of the diverticulum. A com-
parison, however, of the wider choice of specimens
now available would seem to indicate that, in stages
7-10, the diverticulum in question may be either al-
lantoic or allanto-enteric at any given stage, as indi-
cated in Table 7-1 and figure 7-3.

In the chick embryo, it has been maintained that the
dorsal wall of the allantoisis situated close to the epi-
blast, and the combination appears to be the cloacal



STAGE 7

Divarticulum

Fig. 7-3. The development of the dlantoic diverticulum. In A
(Bi 1 embryo, stage 6b), a diverticulum of the umbilical vesicle
is present, but it is not the allantoic diverticulum. In B (Bi 24
embryo, stage 7), an dlanto-enteric diverticulum (A. and E.) has
formed and the cloaca membrane (C.M.) is incorporated in its
wall. In C (Manchester 1285 embryo, stage 7), an alantoic di-
verticulum is present cauda to the cloaca membrane. In D (Da
1 embryo, stage 9), after the hindgut (H.G.) has begun to form,
an dlanto-enteric diverticulum can be seen. The system of shad-
ing is in agreement with that shown in figure 7-1. To aid in
making comparisons, the caudal limit of the cloaca membrane
has been placed on the same vertica line in each of the four
examples. It is probable that, in stages 7-10, the diverticulum
may be either allantoic or allanto-enteric at any given stage, as
indicated in Table 7-1.

A+E = Allanto-enteric
diverticulum

A = Allantoic
diverticulum
E = Part of hindgut

Cloacal mem. : it
Endoderm =
Primitive str. m
Epiblast -

(Median section)
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Fig. 7-4. Dorsal view and median reconstruction of No. 7802, struction is based on a drawing by James F. Didusch (Heuser,

stage 7, in alignment. The dorsa view, which is based on a Rock, and Hertig, 1945, plate 6). A section of the alantoic di-
graphic reconstruction by the presentwriters, shows the location verticulum appears detached because that structure is not en-
of the notochordal process, primitive node, primitive streak and tirely in the median plane. The figure references are to the
groove, cloacal membrane, and alantoic diverticulum. The sys- sections reproduced by Heuser, Rock, and Hertig (1945, plates
tern of shading is that shown in figure 7-1. The median recon- 4 and 5).
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TABLE 7-1.  Examples of Embryos of Stages 7-10 Showing either
an Allanto-Enteric or an Allantoic Diverticulum
Allanto-Enteric Allantoic
Stage Diverticulum Diverticulum
7 Bi 24 No. 7802
Manchester 1285
8 No. 5960 No. 8820
Peh. 1-Hochstetter Western Reserve 1
9 Dal (No. 5982) No. 1878
10 Bill No. 5074

Bi XI
Litzenberg (No. 6740)

membrane. These relationships do not appear to hold
in No. 7802 or in Manchester 1285, although embryo
Bi 24 (Florian, 1945, plate 5, fig. 43) does seem to
resemble somewhat the conditions found in the chick,
except that the hindgut has not been seen at such early
stages in the human embryo. Embryo Bi | (stage 6)
also bears some resemblance to the arrangement de-
picted in the chick but the diverticulum of its umbilical
vesicle is not regarded as the dlantois. It would seem
that the above interpretation of the chick embryo is
comparable to Florian's concept of an allanto-enteric
rather than an alantoic diverticulum.

Primordial germ cells have been noted in the region
of the dlanto-enteric diverticulum in Bi 24 (Politzer,
1933).

“The essential part of the mammadian alantois from
the physiological standpoint is its vascular mesoderm”
(Mossman, 1937), and the question has been raised
(George, 1942) whether “the precocioudy formed al-
lantois in man may not have some inductor function
in the origin and differentiation of the blood idands
and blood channels of the body stalk.” This would
require the presence of the allantoic primordium at
latest by stage 6b.

SPECIMENS OF STAGE 7 ALREADY DESCRIBED
(listed in order of length of notochorda process)

HEB-37. Summarized by Mazanec (1959). Chorionic cav-
ity, 2.25 X 1.29 x 0.4 mm. Embryonic disc, 0.4 mm. Primitive
streak, 0.104 mm, and node, 0.04 mm. Notochorda process,
0.032 mm. Stalk of umbilical vesicle (ibid., fig. 77). Median
projection published (ibéd., fig. 45).

H.R. 1. Described by Johnston (1940), who believed that
a notochorda process (0.04 mm) and a prechorda plate
(0.075 mm) were present. Florian in an appendix to the
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article disagreed, and his interpretation is followed here (see
stage 6).

Biggart. Described by Morton (1949). Curettage. Embry-
onic disc (narrow type), 0.27 x 0.16 mm. Primitive streak
and node, 0.059 mm. A notochordal processis not referred
to in the text but is mapped on a dorsal projection of the
embryo (ibid., fig. 2) and is approximately 0.04 mm in length.
The specimen is said to resemble the Y ae embryo.

Gua (Gud berto). Described by Lordy (1931). Hysterec-
tomy. Chorionic cavity, 8 x 7.5 mm. Embryonic disc, 0.776
x 0.0465 mm. Primitive streak, 0.09 mm. Notochordal pro-
cess, 0.045 mm. Possible notochordal canal. Said to resemble
Hugo embryo. Probably belongs either to stage 7 or to stage 8.

Carnegie No. 7802 (figs. 7-4 to 7-12). An important spec-
imen described and illustrated by Heuser, Rock, and Hertig
(1945). Hysterectomy. Chorion, 3.75 x 2.35 x 2.2 mm. Cho-
rionic cavity, 2.3 x 1.4 x 1.1 mm. Embryonic disc (broad
type), 0.42 x 0.35 x 0.05 mm. Primitive streak, 0.11 mm,
and node, 0.03 mm. Notochordal process, 0.048 mm. Pre-
sumed age, 16 days. Median projection published (ibid., plate
6; Mazanec, 1959, fig. 46) and dorsal projection has been
prepared by the present writers.

P.M. Described by Meyer (1924). Curettage. Measurements
have been criticized by Stieve (1926) but defended by Ma-
zanec (1959). Chorion, 3.9 x 3.77 x 2.5 mm. Chorionic
cavity, 2.7 x 2.6 x 2.1 mm. Embryonic disc (circular), 0.41
x 0.41 mm. Primitive streak, 0.12 mm, and node, 0.02 mm.
Notochordal process, 0.06 mm, acknowledged by Mazanec
(1959) although denied by Fahrenholz (1927). No noto-
chordal canal. Median projection published (Mazanec, 1959,
fig. 47).

Hugo. Described by Stieve (1926), who reproduced a
photomicrograph of every second section. Hysterectomy.
Surrounded by 942 chorionic villi ranging in length from
0.3 to 1 mm. Chorion, 6.4 x 5.9 x 5.6 mm. Chorionic cavity,
4.7 x 4.4 x 3.8 mm. Embryonic disc (broad type), 0.635
(Florian, 1931) x 0.63 mm. Primitive streak, 0.245 mm, and
node, 0.05 mm. Notochordal process, 0.07 (0.11?) mm. (Flo-
rian, 1934c). No notochordal canal. Prechordal plate prob-
ably not yet developed (Hill and Florian, 1931a). Dorsal and
median projections published (Florian, 1934c, fig. 1; Hill and
Florian, 1931b, figs. 44 and 11; Mazanec, 1959, fig. 49).

Robertson, O'Neill, and Chappell (1948) described a hys-
terectomy specimen that possessed a chorion of 3.816 x
3.639 x 2.687 mm. Chorionic cavity, 2.718 x 2.239 x 1.679
mm. Embryonic disc (broad type), 0.462 x 0.485 mm. Pri-
mitive streak, 0.138 mm, and node (situated halfway), 0.03
mm. Notochordal process, 0.072 mm. Suggestion of noto-
chordal cana in one or two sections. Assigned to horizon
VIII by authors but probably belongs to stage 7. Median
projection published (ibid., fig. 12).

D’Arrigo (1961) described an embryonic disc of 0.47 mm,
which showed a notochordal process of 0.075 mm. Canali-
zation of the process is “doubtful,” but the presence of a
prechordal plate is “probable.” The specimen “could be
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recorded in Streeter’s horizon VII.”

Goodwin. Described by Kindred (1933). Tuba. Chorion,
5.8 x 2.72 x 2.25 mm. Chorionic cavity, 2.44 x 2.25 x
0.75 mm. Embryonic disc, 0.588 mm in width. Primitive streak,
0.215 mm, and node, 0.078 mm. Notochordal process, 0.078
mm. No notochordal cana and no prechordal plate.

Pha 1. Described by Mazanec (1949). Chorionic cavity, 7.872
X 5.475 X 2.032 mm. Embryonic disc, 0.66 X 0.52 mm.
Primitive streak, 0.145 mm, and node, 0.06 mm. Notochordal
process, 0.09 mm. No prechorda plate. Median projection
published (ibid., fig. s1).

H. Schm. 10 (H. Schmid). Described briefly by Grosser
(1931c). Embryonic disc (dmost circular), 0.51 x 0.58 mm.
Primitive streak, 0.14 mm, and node, 0.1 mm. Notochordal
process, 0.1 mm. Probably belongs to stage 7, athough a
cavity in one section was thought to represent “ Lieberkihn's
canal.”

Bi 24 (Bittmann). Described by Hill and Florian (1931b).
Chorionic cavity, 3.05 x 3.036 x 3.029 mm. Embryonic disc
(narrow type), 0.62 X 0.39 mm. Primitive streak, 0.28 mm,
and node (Mazanec, 1959, fig. 105), 0.05 mm. Notochordal
process, 0.105 mm, consists of median chord and lateral
mesoblastic wings. Prechordal plate, 0.03 mm. Possible pri-
mordia germ cells in endoderm of region of cloaca mem-
brane and in endoderm of umbilical vesicle caudally (Florian,
1931). Politzer (1933) counted 41 germ cells in the region
of the dlanto-enteric diverticulum in this embryo, and 19
such cells in another presomite specimen (Bi 25). Dorsal
and median projections published (Hill and Florian, 1931b,
figs. 4 and 12; Florian, 1945, plate 5, fig. 43; Mazanec, 1959,
fig. 50).

Manchester No. 7285 (fig. 7-1). Described by Florian and
Hill (1935). Hysterectomy. Chorionic cavity, 4.28 x 3.28 mm.
Embryonic disc (narrow type), 0.87 x 0.625 mm. Primitive
streak, 0.39 mm, and node, 0.05 mm. Notochordal process,
0.125 mm. Prechordal plate, 0.03 mm. Connecting stalk at-
tached to chorion at decidua capsularis (suggesting polar
variety of velamentous insertion of umbilica cord). Dorsal
and median projections published (Hill and Florian, 1931b,
figs. 5 and 13; Florian and Hill, 1935, figs. 1-3; Mazanec,
1959, fig. 52). Specimen is housed in Department of Anatomy,
University of Manchester.

Pha 1I. Summarized by Mazanec (1959). Chorionic cavity,
4,985 x 3.882 x 3.52 mm. Embryonic disc, 0.895 x 0.62
mm. Primitive streak, 0.37 mm, and node, 0.06 mm. Noto-
chordal process, 0.13 mm. No prechordal plate. Median pro-
jection published (ibid., fig. 53).

Thompson and Brash (1923) described a specimen that
showed a notochordal process of 0.3 mm. It is described in
the present work under stage 8.
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ADDITIONAL SPECIMENS

Precise measurements of the notochordal process have
not been provided in the accounts of the following embryos.
The specimens are listed in order of year of publication.

Debeyre (1912) described in detail a specimen that pos-
sessed a chorionic cavity of 5.6 x 2.1 mm. Embryonic disc,
0.9 X 0.6 X 0.95 mm. Primitive streak stated to be 0.54 mm
in length. Chorionic villi (0.4-1.6 mm) showed some branch-
ing. Unsuitable plane of section makes it impossible to assess
the specimen precisely.

Carnegie No. 1399, Mateer. Described by Streeter (1920).
Hysterectomy. Angiogenesis in villi described by Hertig (1935).
Chorion, 9 x 8 x 3.5 mm. Chorionic cavity, 6.1 x 5.6 X
2.5 mm. Embryonic disc, 1 x 0.75 mm. Primitive streak and
groove present. Although the notochordal process was orig-
inaly thought probably to be absent, Hill and Florian (1931b)
have no doubt that it is present. More advanced than Hugo
(Florian and Volker, 1929). A very smdl twin embryo was
originaly described but that “ interpretation has become open
to doubt” (Corner, 1955). Drawing of every section repro-
duced by Turner (1920). A median drawing (Davis, 1927, fig.
5A) and a projection have been published (Mazanec, 1959,
fig. 56).

Ho (Hodiesne). Described by Fahrenholz (1927). Abor-
tion. Chorionic cavity, 6.5 x 6 x 3 mm. Embryonic disc
(deformed), 0.6 mm (0.725 mm by flexible scae). Primitive
streak, 0.22 mm (0.345 mm by flexible scale). Notochordal
process just beginning (“ undoubtedly present,” Hill and Flo-
rian, 1931b). Possible prechordal plate clamed (disputed by
Waldeyer, 1929a, but supported by Hill and Florian, 1963).
“Lieberkiihn's cana” (0.065 mm) is an artificial folding of
the embryonic disc (Hill and Florian, 1931b). Dorsal and
median projections published (Fahrenholz, 1927, figs. 32, 6
and 7; Mazanec, 1959, fig. 54).

Debeyre (1933) described a specimen (0.9 mm) that pos-
sessed a primitive streek and probably belonged to stage 6
or stage 7. Large cells near the opening of the alantois were
identified as primordia germ cells.

Falkiner. Described by Martin and Falkiner (1938). Cur-
ettage. Embryo damaged and not in good condition. Mea
surements seem too small (see Mazanec, 1959). Chorionic
cavity, 1.5 x 1.4 mm. Embryonic disc, 0.15 x 0.29 mm.
Primitive streak, 0.07 mm. Notochorda process contains “no
definite lumen.” Cells rostral to notochordal process are
“probably” the prechordd plate. Development “agrees most
closaly” with that of Bi |. Median projection published (Mar-



Fig. 7-5. Surface view of the implantation site of No. 7802,
stage 7. Leakage of blood resulted in a clot which can be seen
at the right-hand side of the photograph.

Fig. 7-6. Side view of theimplantation site of No. 7802, stage 7.

Fig. 7-7. Genera view of the tissues at and near the implan-
tation site (No. 7802, stage 7). A portion of the myometrium can
be seen above. A cystic gland is present on the left-hand side of
the mucosa. A large, branched vascular space partly surrounds
the border zone of the specimen. Early decidua is present. Sec-
tion 44-3-5.

Fig.7-8. ‘The charionic vesicle of No. 7802, stage 7. The branched
villi are evident. A cytotrophoblastic shell is forming. Section
44-3-5,
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STAGE 7

tin and Falkiner, 1938, fig. 8; Mazanec, 1959, fig. 39).

Gar (Green-Armytage). Described by West (1952). Hys
terectomy. Chorionic cavity, 3 x 2.6 x 2 mm. Embryonic
disc (broad type), 0.56 x 0.69 mm. Primitive stresk, node,
and groove present. Short notochordal process. No noto-
chordal plate. Said to resemble Hugo embryo. Trophoblast
described by Hamilton and Boyd (1960).

Mal (Maliphant). Described by West (1952). Hysterectomy.
Chorionic cavity, 3 x 1.8 mm. Embryonic disc (broad type),
0.45 x 0.6 mm. Primitive stresk, node, and groove present.
Notochordal process present (Mazanec, 1959); small cavity
in node (West, 1952) or in notochordal process (Mazanec,
1959) “hardly sufficient to warrant the name chorda canal.”
No prechordal plate. Belongs either to stage 7 or to stage 8

Fig. 7-9. Embryo No. 7802, stage 7, to show the notochordal
process, which appears as a clump of cells underlying the middle
of the epiblastic plate. Some intra- as well as extra-embryonic
mesoblast can be identified. Section 44-3-3.

Fig. 7-10. Embryo No. 7802, stage 7, to show the primitive
node, which appears as a rearrangement of cells in and ventral
to the middle of the epiblastic plate. A surface elevation is not
present here. Section 44-2-2.

Fig. 7-11. Embryo No. 7802, stage 7, to show the primitive
streak, which appears as a group of cells emerging from the
ventral surface of the epiblastic plate. The wall of the umbilical
vesicle is trilaminar. Section 44-1-2.

Fig. 7-12. The cauda end of embryo No. 7802, stage 7. A de-
tached portion of the allantoic diverticulum can be seen above.
Further ventrally, the caudal end of the amnictic cavity is evident,
and the clump of cells in and on its ventral aspect represents
the primordium of the cloaca membrane. The umbilical vesicle
is readily visible in the lower half of the photomicrograph. Sec-
tion 42-2-5.
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(sad to resemble Jones-Brewer |, which is in stage 8).

Carnegie No. 8602. Photomicrograph reproduced by Her-
tig, Rock, and Adams (1956, plate 10, fig. 53). Chorion, 2.73
X 2.43 mm. Chorionic cavity, 1.83 x 1.33 mm. Embryonic
disc, 0.3 x 0.06 mm. Presumed age, 16-17 days.

Missen. Trophoblast described by Hamilton and Boyd
(1960). Curettage. Chorion, 1.66 x 1.43 mm. Embryonic disc,
0.28 x 0.214 mm. Primitive streak and node. Notochordal
process. Said to resemble No. 7801 and EdwardsJones-Brewer
(stage 6). Presumed age, about 14 days.

Certain other embryos that probably belong to stage 7 but
that have not been described in detail will not be referred
to here. These include Fitzgerad, Fitzgerald-Brewer I, and
Jones-Brewer |l (Brewer and Fitzgerald, 1937).



