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Imagine the excitement of seeing this incredi-
ble period of human development for the first 
time. Consider also that today much of our ini-
tial understanding of human development has 
come from these historic embryo collections. 

You can now look at these historic images of 
the first 8 weeks after fertilization and explore 
for yourself the changes that occur in human 
development during this key period. 

This current book is designed as an atlas of the Carnegie embryo 
stages with some brief notes and additional information covering the 
first 8 weeks of development. These images are from from the begin-
ning of last century and are one of the earliest documented series of 
human embryos collected for basic research and medical education 
on development.

This is not intended as a pregnancy guide and contains no clinical 
information. For Educational Purposes Only.

iBooks presents the opportunity to make entirely new content avail-
able, and also to re-examine historic and existing online educational 
content and how it is best presented (see - How to use this book). 
This is the second book in a series from UNSW Embryology. I hope 
you enjoy learning about the amazing early events that begin to 
make and shape us.

Dr Mark Hill

March 2012 
http://php.med.unsw.edu.au/embryology
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Online Links

Human Embryonic Development - More information about the period 
shown in this book can be found online at Embryonic Development. To 
also see the sequence of changes there is both a table of embryonic 
stages and a week by week timeline.

Human Fetal Development - This period occurs after the first 8 weeks 
and describes the remainder of prenatal development. More informa-
tion about this period can be found online as Fetal Development.

Historic Embryology - Several of the papers described here and 
early textbooks with illustrations are now also available online as Em-
bryology History.

Glossary - This current book glossary is based upon the online Embry-
ology Glossary.

Other Embryology iBook Releases

1. Gray’s Anatomy Embryology (2nd Edition, Jan 2012).

Author Information

Dr Mark Hill

Anatomy, School of Medical Sciences

THE UNIVERSITY OF NEW SOUTH WALES

UNSW SYDNEY NSW 2052 AUSTRALIA

T: +61 (2) 9385 2477

F: +61 (2) 9385 2866

E: m.hill@unsw.edu.au

W: http://php.med.unsw.edu.au/embryology

CRICOS Provider no. 00098G

ii

http://php.med.unsw.edu.au/embryology/index.php?title=Embryonic_Development
http://php.med.unsw.edu.au/embryology/index.php?title=Embryonic_Development
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_table
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_table
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_table
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_table
http://php.med.unsw.edu.au/embryology/index.php?title=Timeline_human_development
http://php.med.unsw.edu.au/embryology/index.php?title=Timeline_human_development
http://php.med.unsw.edu.au/embryology/index.php?title=Fetal_Development
http://php.med.unsw.edu.au/embryology/index.php?title=Fetal_Development
http://php.med.unsw.edu.au/embryology/index.php?title=Embryology_History
http://php.med.unsw.edu.au/embryology/index.php?title=Embryology_History
http://php.med.unsw.edu.au/embryology/index.php?title=Embryology_History
http://php.med.unsw.edu.au/embryology/index.php?title=Embryology_History
http://php.med.unsw.edu.au/embryology/index.php?title=Glossary_of_terms
http://php.med.unsw.edu.au/embryology/index.php?title=Glossary_of_terms
http://php.med.unsw.edu.au/embryology/index.php?title=Glossary_of_terms
http://php.med.unsw.edu.au/embryology/index.php?title=Glossary_of_terms
http://livepage.apple.com/
http://livepage.apple.com/
mailto:m.hill@unsw.edu.au
mailto:m.hill@unsw.edu.au
http://php.med.unsw.edu.au/embryology
http://php.med.unsw.edu.au/embryology


Started in 1887 by Franklin Mall, the Carnegie collections focus is on 
human development in the first eight weeks. 

In addition to the large number of normal and abnormal human em-
bryos in the collection there are collateral materials including photo-
graphs, plaster and acetate models. Reprints from the Carnegie Contri-
butions to Embryology, other reprints relating to embryology, and cura-
torial information about the collection are available.

Embryo images in this book cover the first 8 weeks of development 
post-fertilization. Note that this differs from human clinical staging of 
human pregnancy (Gestational Age, GA or Last Menstrual Period 
LMP) by about 2 weeks.

Carnegie Stages

Carnegie stages are named after the famous US Institute which began 
collecting and classifying embryos in the early 1900's. Stages are 

based on the external and/or internal morphological development of 
the embryo, and are not directly dependent on either age or size. The 
human embryonic period proper is divided into 23 Carnegie stages. Cri-
teria beyond morphological features include ranges of age in days, 
number of somites present, and embryonic crown rump lengths (CRL).

Collection Images

The Carnegie collection is one of several held by the Human Develop-
mental Anatomy Center (HDAC), part of the Research Collections divi-
sion of the National Museum of Health & Medicine, that acquires and 
maintains collections pertaining to general developmental anatomy 
and neuroanatomy. 

The National Museum of Health and Medicine, a division of the Armed 
Forces Institute of Pathology, was founded as the Army Medical Mu-
seum in 1862 to study and improve medical conditions during the 
American Civil War. 

Government information at NLM Web sites is in the public domain. Pub-
lic domain information may be freely distributed and copied, but it is re-
quested that in any subsequent use the National Library of Medicine 
(NLM) be given appropriate acknowledgement.

The Human Developmental Anatomy Center policy includes: “The raw 
data, which will be copy right free, may be made available to all legiti-
mate researchers and students.”

Some of the Carnegie collection embryos are reproduced from the his-
toric Carnegie Institution of Washington series - “Contributions to Em-
bryology”. 

Other embryos from the collection were documented in the publication 
O’Rahilly, Ronan, and Fabiola Müller. “Developmental Stages in Hu-
man Embryos.” Washington, DC: Carnegie Institution of Washington 
Pub. 637, 1987.
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Book Scope

Edition 1 of this book is an atlas including images of just the historic 
embryos without labels added, as they would have appeared in the col-
lection. The entire collection consists of 100‘s of embryos, so only se-
lected examples of normal embryos representing each Carnegie stage 
are shown in the book. 

In addition to the collection embryos, there are brief sections of text to 
introduce the images. These terms are not intended to be understood 
by the novice reader. Later editions will include more interactive labels 
on the embryos. This current book also includes images and data that 
was not part of the original Carnegie collection.

This current book is not intended to include the newer images or re-
sources of human development, available from the online website. 
This newer content will form part of later published releases from the 
online Embryology resource. 

Viewing

All iBooks can be viewed in either landscape or portrait orientation and 
automatically rotate. This current book looks best when viewed in: 

• landscape for the text.

• portrait for the images.

Direction of page scrolling will also change with orientation.

Chapters

Each chapter content will cover one week of embryonic development.

Early chapters (week 1 to 4) will be more difficult for readers without an 
understanding of this period, as there are fewer available images and 
the embryo does not appear easily to interpret anatomically. 

Later chapters (week 5 to 8) will be easier to interpret for readers with-
out an understanding of this period, as there more available images 
and the embryo appear easier to interpret anatomically. 

The chapter first page introduces an overview of events occurring dur-
ing that week.

Book sections in each chapter describe a single Carnegie stage. The 
section begins with text information and generally has the Collection 
images at the end of the section. Text information is organized as:

Facts (blue box)

• age - week and day ranges for embryos of this stage

• size - initially as overall size of conceptus or embryonic disc, later as 
the crown rump length (CRL) of the embryo.

• additional information - specific events or terms relating to this stage. 
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Stage Text (on following page) is based upon the text that appears on 
the website pages that relate to each Carnegie stage. These are gener-
ally lists of terms without further explanations. Novice readers should 
refer to glossary links when available.

• events - dynamic events occurring during that stage, often in relation 
to each germ cell layer.

• features - structures that should be visible when viewing the em-
bryos. Not all features will be visible on all embryo views or on the 
sections taken from the conceptus.

• identify - these are generally similar to features, but may be more 
specific.

Go to - is the final part of the text section and is an internet link to the 
Carnegie stages online. The online pages have additional images and 
information available for each stage. Selecting these links will leave 
the iBook and open a new browser window. Do not select these links if 
you do not have an internet connection available (unfortunately these 
links have a similar appearance, as red text, to those used for internal 
links not requiring internet).

Collection images are generally located at the end of each section.

Images

To open the image press any of the figures, diagrams, galleries and  
movies will open them to the full a full screen view. 

To close the image press the “X” on the upper left of the screen. This 
will return you to your previous view.

To view a gallery simply swipe the image or use the control arrows at 
the bottom of the gallery.

To play a movie press the triangle that appears on the image or at the 
lower lefthand corner.

To view interactive image press any label and the image will zoom to 
a new view focussing on that structure and label will show more infor-
mation. Select the image and original view will return.

Images available:

• Early embryo stages - are shown as separate Figures or Diagrams. 
images. These are often histological sections or drawings interpret-
ing the original embryo when microscopically viewed. 

• Later embryo stages - are arranged as a Gallery. The same embryo 
shown as a gallery contains different views (right, ventral, left, dorsal) 
often organised so that the embryo appears to rotate. Multiple em-
bryos shown as a gallery may differ in view displayed.

Image title - includes the stage and collection number (NO.) and view 
for that embryo. The week chapter title images do not have either title 
or captions.

Image caption - includes more detailed information or description for 
that embryo.

Interactive labels - the original images do not have any labels. The 
interactive labels and information have been added by the author.

Glossary

Throughout the text are links to some selected glossary terms, not all 
terms are included in the current glossary. This book glossary is based 
upon the existing online Embryology Glossary. The online glossary con-
tains many additional links to term descriptions and related topic 
pages.
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This is a selection of some of the collection embryos from week 4 
to 8. The embryos are all to scale (4mm scale bar lower right).

What may not be immediately obvious to the reader when viewing 
the enlarged images on the pages of this book is the substantial 
change in overall size that occurs during the embryonic period.

CARNEGIE COLLECTION STAGE 10 - 23 IMAGES

vi

This simplified overview illustrates human development. In particu-
lar, the first trimester with embryonic development that covers the 
period the embryos from the collection represent.

MOVIE - HUMAN DEVELOPMENT OVERVIEW

TIMELINE



CHAPTER 1

Week 1

The first week of human development begins with fertili-
zation of the oocyte by spermatozoa forming the zy-
gote.

Early cell division forms blastomeres and then a ball of 
cells described as the morula. Finally a fluid-filled cav-
ity forms the last stage in the first week, the blastocyst.

By the end of the first week it is ready for implantation.



FACTS

• Week 1

• Size 0.1 - 0.15 mm

• Fertilized oocyte

• Zygote

• Pronuclei male and female

• first mitotic division

SECTION 1

Stage 1
There is no image for Stage 1 in the Carnegie Collection (the image 
shown below is from another source).

The first stage of development following fertilization is formation of the 
zygote. This image is of an early human zygote where the male and 
female pronucleus (centre of image) have not yet combined to form 
the single zygote nucleus. These are the nuclei from the spermatozoa 
(sperm) and oocyte (egg) and contain all the nuclear genetic material 
(chromosomes, DNA, genes).

Two of the egg's polar bodies (right, 3 o'clock position of image) are 
shown at the edge of the egg cytoplasm. These polar bodies contain 
the excess DNA from the meiotic divisions of the egg.

8

Early zygote (unlabeled) showing the male and female pronu-
clei and oocyte polar bodies enclosed by the zona pellucida.

GALLERY 1.1 STAGE 1 EMBRYO



The zona pellucida (edge of image) forms a specialised thick extracel-
lular matrix layer around both the developing conceptus for the first 
week. Mitochondria in the cytoplasm contain additional genes and in 
humans these mitochondrial genes are entirely derived from the oo-
cyte, and originally the mother.

At this stage in vivo:

• there would still be granulosa cells and spermatozoa attached to the 
zone pellucida.

• the zygote floats freely within the uterine tube.

• the cell is preparing for the first mitotic division.

Go to - Stage 1 online
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Zygote cytoplasm

Zona Pellucida

Polar body 2

Polar body 1

Pronucleus 1

Pronucleus 2

INTERACTIVE 1.1 STAGE 1 EMBRYO

http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_1
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_1


FACTS

• Week 1, 2 - 3 days

• Size 0.1 - 0.2 mm

• morula 

• cell division with reduction in cytoplasmic volume

• blastocyst formation of inner and outer cell mass

SECTION 2

Stage 2
First cell mitotic divisions of the zygote forming initially 2 blastomere 
cells, these continue to divide to form the morula, a "berry", a solid 
mass of cells.

Each cell is approximately the same size and about half the size of the 
original zygote. Both are still enclosed within the zona pellucida. Early 
mitosis represents a unique embryonic cell cycle (M, S, M phases). 
With virtually no G1 or G2 phases this results in a reduction in cytoplas-
mic volume of each daughter cell with each cell division.

The morula then forms a cavity at about 4 days and is now described 
as a blastocyst.

Go to - Stage 2 online
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Two cell blastomeres (day 1 to 2).
FIGURE 1.1 STAGE 2 EMBRYO
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FACTS

• Week 1, 4 - 5 days

• Size 0.1 - 0.2 mm

• morula

• blastocyst

• loss of zona pellucida

• blastocyst (free)

SECTION 3

Stage 3
The free-floating blastocyst continues to divide and normally has 
reached the uterine body, still enclosed in the zona pellucida. The spe-
cialized extracellular matrix that is the zona pellucida, has been provid-
ing a protected environment for these early divisions and may also con-
tribute to shaping the structure of the blastocyst.

The zona pellucida was originally pierced by the fertilizing spermato-
zoa, and now has been stretched and has been slowly degrading by 
uterine and/or blastocyst secretions. 

The blastocyst then leaves (hatches) the zona pelluicda. It is only after 
hatching that the blastocyst can now commence the next Carnegie 
stage by attachment to (adplanation) and then implantation into the 
uterine wall.

Features

zona pellucida, trophoblast shell, inner cell mass, blastocoel

Go to - Stage 3 online
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Embryo (no. 8794) 58 cells (day 4)

GALLERY 1.2 STAGE 3 EMBRYOS

Embryoblast

Trophoblast

Blastocoel

INTERACTIVE 1.2 STAGE 3 EMBRYO (NO. 8663)



FACTS

• Week 1 - 2

• Size 0.1 - 0.2 mm

• Attaching blastocyst

• Adplantation and implantation commences

SECTION 4

Stage 4
There are no images for Stage 4 in the Carnegie Collection.

Stage 4 sees the attached blastocyst begin implantation into the mater-
nal uterine lining epithelium and underlying stroma. All cells of the origi-
nal fertilisation are now referred to as the conceptus, this will include 
embryonic and extraembryonic tissues of the fetal membranes and pla-
centa. When conceptus implantation completes, a coagulation plug is 
formed at the site of implantation and development will occur enclosed 
within the wall of the uterus.

The process of attachment and implantation initiates the at first local-
ised transformation of the uterine endometrium into the decidua (ma-
ternal decidua). Process of decidualization (decidualisation) eventu-
ally spreads throughout the entire uterine lining.

Features: Adplantation and implantation commences, increase in hCG.

Go to - Stage 4 online
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DIAGRAM 1.1 SUMMARY OF DEVELOPMENT TO IMPLANTATION
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CHAPTER 2

Week 2

Week 2 is about the implantation process and blasto-
cyst differentiation. 

All the cells produced from the initial fertilization event 
are defined as the "conceptus" and will include cells 
with both embryonic and extraembryonic futures. 

In placental animals, this is the first physical interaction 
between the conceptus and the maternal uterine wall 
with adplantation and then complete implantation in the 
uterine wall. All development from this stage will occur 
completely within the wall of the uterus.



FACTS

• Week 1 - 2

• Size 0.1 - 0.2 mm

• implantation completed

• trophoblast growth

• inner cell mass (embryoblast)

• bilaminar embryo

SECTION 1

Stage 5
The conceptus completes implantation during this stage.  

The trophoblast cells (syncytiotrophoblast and cytotrophoblast) pro-
liferate. Syncytiotrophoblast cells continue to invade the maternal en-
dometrium and cytotrophoblast cells form clumps that will later form 
sites of chorionic villi formation. The maternal endometrium locally 
begins the decidual process and the endometrial stroma accumulates 
fluid (edematous). The extraembryonic cavities begin to form. The bi-
laminar embroyonic disc forms from the inner cell mass (embryo-
blast).

Go to - Stage 5 online
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The conceptus implanted in the uterine wall.
FIGURE 2.1 STAGE 5 EMBRYO

http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_5
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About 12 days, bilaminar embryo, trophoblast develop-
ment

FIGURE 2.2 STAGE 5 EMBRYO (NO. 7700)

Surface view of embryo No.8155 
FIGURE 2.3 STAGE 5 EMBRYO (NO. 8155)
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Section from uterine wall showing the uterine endometrium 
and conceptus. Visible also are the endometrial glands 
(twisted spaces) and the uterine cavity (bottom).

FIGURE 2.4 STAGE 5 EMBRYO (NO. 8155)

While described as stage 5, this is very close to the stage 4 em-
bryo as it is located right at the endometrial epithelium.

FIGURE 2.5 STAGE 5 EMBRYO (NO. 8155)
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Surface view of the implantation site with coagula-
tion plug (dark central spot).

FIGURE 2.6 STAGE 5 EMBRYO (NO. 8004)
Overview section from uterine wall showing the uter-
ine endometrium and conceptus (similar view to Fig-
ure 2.4).

FIGURE 2.7 STAGE 5 EMBRYO (NO. 8004)
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Bilaminar embryo located at center of the image. Large cavity 
is the primary yolk sac.

FIGURE 2.8 STAGE 5 EMBRYO (NO. 7700)

Bilaminar embryo located at right of the image. Proliferation tro-
phoblast cells are located to the left of the bilaminar embryo. 
Endometrial cells are located left of the image.

FIGURE 2.9 STAGE 5 EMBRYO (NO. 7700)



FACTS

• Week 2, 13 - 14 days 

• Size 0.2 mm diameter

• extraembryonic spaces (coeloms)

• placental villi

SECTION 2

Stage 6
The conceptus is at the two layer stage (or bilaminar embryo) consist-
ing of epiblast and hypoblast cell layers.

Three extraembryonic 
spaces (amniotic cavity, 
primitive yolk sac and de-
veloping chorionic cavity) 
are present.

The large chorionic cavity 
is surrounded by the tro-
phoblast cell layers extend-
ing to form chorionic villi. 
These villi are the begin-
ning of the functional units 
of the placenta.

Outside of these villi, and 
extending from their tips, 
trophoblasts invade the ma-

ternal decidua forming maternal blood-filled lacunae (lakes). Emptying 
into these maternal lacuna are both uterine glands and spiral arteries 
held open by trophoblast cells. This is the first form of nutrition for the 
implanted conceptus. The maternal uterine wall continues to undergo 
expanding decidualization in response to the implantation process.

Go to - Stage 6 online
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FIGURE 2.10 STAGE 6 EMBRYO

http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_6
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Bilaminar embryo showing columnar cells of epiblast layer and 
flattened cells of hypoblast layer enclosing primitive yolk sac.

FIGURE 2.11 STAGE 6 EMBRYO (NO. 7801)
Bilaminar embryo showing epiblast layer central region that ap-
pears to be commencing gastrulation.

FIGURE 2.12 STAGE 6 EMBRYO (NO. 7801)



CHAPTER 3

Week 3

During the third week of development conceptus im-
plantion in the uterus wall is completed. Trophoblast 
cells continue to invade uterine wall in the process of 
early placentation. Within the conceptus, gastrulation 
converts the bilaminar embryo into the trilaminar em-
bryo. Morphological changes include an epithelial to 
mesenchymal cell transition and folding of the embry-
onic disc. Cavities (coeloms) form both outside and in-
side the embryo.



FACTS

• Week 3 15 - 17 days 

• Size 0.4 mm diameter

• embryonic disc

• Gastrulation

• primitive streak, primitive node

• Notochordal process

SECTION 1

Stage 7
Gastrulation is the continued cell migration from the epiblast layer, to 
form endoderm and then mesoderm, the trilaminar embryo.

When all cells have migrated from the epiblast layer, the remaining 
cells form ectoderm. 

Mesoderm lies between the ectoderm and endoderm as a continuous 
sheet except at the regions of the future buccopharyngeal and cloacal 
membranes. These membranes have ectoderm and endoderm only 
and will lie at the rostral (head) and caudal (tail) of the gastrointestinal 
tract.

23

FIGURE 3.1 STAGE 7 EMBRYO



From the primitive node a tube extends under the ectoderm in the op-
posite direction to the primitive streak. This tube forms first the axial 
process then notochordal process, then finally the notochord.

The notochord is a key to embryonic folding and regulation of ecto-
derm and mesoderm differentiation. It lies in the rostro-cordal axis and 
the embryonic disc will fold either side ventrally, pinching off a portion 
of the yolk sac to form the lining of the gastrointestinal tract.

Go to - Stage 7 online
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Side view of implantation site.
FIGURE 3.3 STAGE 7 EMBRYO (NO. 7802)

Surface view of the implantation site.
FIGURE 3.2 STAGE 7 EMBRYO (NO. 7802)

http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_7
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_7
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Conceptus implanted into uterine endometrium.
FIGURE 3.4 STAGE 7 EMBRYO (NO. 7802)

Decidua

Uterine gland

Uterine cavity
Chorionic villi

Yolk sac

Chorionic cavity

Amniotic cavity

INTERACTIVE 3.1 STAGE 7 EMBRYO (NO. 7802)



FACTS

• Week 3, 17 - 19 days.

• Size 1.0 - 1.5 mm

• Gastrulation

• Primitive pit, primitive streak

• Notochordal canal

SECTION 2

Stage 8
Gastrulation is continuing as cells migrate from the epiblast, continuing 
to form mesoderm.

Identify

embryonic disc, primitive node, primitive streak, primitive groove, con-
necting stalk, cut amniotic membrane.

Mesoderm lies between the ectoderm and endoderm as a continuous 
sheet except at the buccopharyngeal membrane and cloacal mem-
brane. These membranes have ectoderm and endoderm only and will 
lie at the rostral (head) and caudal (tail) of the gastrointestinal tract.

From the primitive node a tube extends under the ectoderm in the op-
posite direction to the primitive streak. This tube forms first the axial 
process then notochordal process, then finally the notochord.

The notochord is a key to embryonic folding and regulation of ecto-
derm and mesoderm differentiation. It lies in the rostrocordal axis and 
the embryonic disc will fold either side ventrally, pinching off a portion 
of the yolk sac to form the lining of the gastrointestinal tract.

Go to - Stage 8 online
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Embryonic disc is in center of image, bright spot is the primitive 
node. The yolk sac is seen at the top of image. The connecting 
stalk and part of chorionic wall at the bottom of image.

FIGURE 3.5 STAGE 8 EMBRYO (NO. 5960) DORSAL VIEW
Embryonic disc is in center of image. The yolk sac is seen at 
the top of image. The connecting stalk and part of chorionic 
wall are shown at the bottom of image.

FIGURE 3.6 STAGE 8 EMBRYO (NO. 5960) VENTRAL VIEW
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These are a selected series of sections through the em-
bryonic disc from cranial to caudal end.

FIGURE 3.7 STAGE 8 EMBRYO (NO. 7545) SECTIONS
The amniotic sac has been cut away and the epiblast layer is visible 
with midline primitive streak. The connecting stalk is at the lower end 
of embryonic disc and is projected towards the viewer with two villi cut 
in cross-section.

DIAGRAM 3.1 STAGE 8 EMBRYO (NO. 5960) DRAWING OF DORSAL 
VIEW
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Central regions of embryonic disc images shown in figure 
3.7. Epiblast layer shown at the top of each image, see fol-
lowing figures for descriptions.

FIGURE 3.8 STAGE 8 EMBRYO (NO. 7545) SECTIONS

Section from towards cranial end of the embryonic disc. The hollow 
notochordal process underlies the epiblast layer, and extends as a 
tube cranially from the primitive pit. This notochordal process will 
go through a series of differentiation changes to form the noto-
chord.

FIGURE 3.9 STAGE 8 EMBRYO (NO. 7545) NOTOCHORDAL PROC-
ESS AND NOTOCHORDAL CANAL
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Section from center of the embryonic disc. A landmark at about the 
middle of the early embryonic disc is the  primitive pit (Hensens pit 
or node) visible when viewing dorsal surface of embryonic disc. 
Cranially the notochordal process extends from the pit. Caudally 
the primitive streak extends from the pit.

FIGURE 3.10 STAGE 8 EMBRYO (NO. 7545) THE PRIMITIVE PIT

Section from towards caudal end of the embryonic disc. The primi-
tive streak is the visible feature of the gastrulation process. The 
epiblast layer in the midline can be seen to have cells migrating 
out into the underlying germ cell layers of endoderm and meso-
derm.

FIGURE 3.11 STAGE 8 EMBRYO (NO. 7545) THE PRIMITIVE 
GROOVE AND PRIMITIVE STREAK



FACTS

• Week 3 between 19 - 21 days

• Size 1.5 to 2.5 mm

• Somite number 1 - 3

• Neural folds, cardiac primordium, head fold

SECTION 3

Stage 9
Events

Ectoderm - Neural plate brain region continues to expand, neural 
plate begins folding over the notochord. Gastrulation continues through 
the primitive streak region.

Mesoderm - Paraxial mesoderm segmentation into somite pairs be-
gins (1 - 3 somite pairs). Lateral plate mesoderm begins to vacuolate, 
dividing it into somatic and splanchnic mesoderm and to later form the 
intra-embryonic coelom. Prechordal splanchnic mesoderm begins to 
form the cardiogenic region, from which the primordial heart will de-
velop.

Endoderm - Notochordal plate still visible which will form the noto-
chord. Endoderm is still widely open to the yolk sac and germ cells 
form part of this layer. Extraembryonic mesoderm on the yolk sac sur-
face begins to form "blood islands".

Identify

Neural groove and neural folds, the mesoderm, which segments be-
side the neural groove to form somites but extends laterally to margin 
of embryonic disc lateral plate mesoderm, where it merges with the 
covering extraembryonic mesoderm.

The intra-embryonic coelom develops in the middle of the lateral plate 
mesoderm. Note amniotic ectoderm covered by extra-emebryonic 
mesoderm (empty spaces above and below the mesoderm are arte-
facts, as are the lateral folds in the ectoderm).

Go to - Stage 9 online
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Amniotic sac has been removed to show embryonic disc from the 
neural plate side. Lower end of drawing shows

DIAGRAM 3.2 :STAGE 9 EMBRYO (NO. 1878) DRAWING LEFT AND 
DORSAL VIEW.

DIAGRAM 3.3 STAGE 9 EMBRYO (NO. 1878) DORSAL AND ME-
DIAN RECONSTRUCTION
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All three embryonic layers are shown upper epiblast epithelium 
(ectoderm) beneath this the mesoderm and lower epithelium is 
endoderm.

FIGURE 3.12 STAGE 9 EMBRYO (NO. 1878) NEURAL GROOVE FIGURE 3.13 STAGE 9 EMBRYO (NO. 1878) HEART
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Show open neural groove. Otic plates and V ganglia are darker, 
rounded areas, the former larger and farther lateral, in the region of 
the rhombencephalon. Underlying somites and in figure 2 left umbili-
cal vein. Posterior body end, broad dark line is primitive streak with 
primitive node at anterior end and cloacal membrane at posterior 
end. Body-stalk - two umbilical arteries and allantois.

DIAGRAM 3.4 EMBRYONIC BODY MODEL (LEFT AND DORSAL).

The following plates are from Contributions to Embryology Carnegie 
Institution No.52 - A Human Embryo at the Beginning of Segmenta-
tion, with Special Reference to the Vascular System. By N. William 
Ingalls (1920).

Diagram legends have been edited in this version, see original paper 
for full plate legends.

http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.52
http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.52
http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.52
http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.52


Ectoderm (yellow), entoderm (green), vessels (red). Chorion has 
many small vessels and thin connection with large venous plexus 
of body-stalk. Anastomosis between umbilical artery and ventral ve-
nous plexus not shown. Allantois in contact with mesothelium of 
body-stalk. Primitive streak between primitive node and cloacal 
membrane. Heart plexus between myoepicardial mantle and 
foregut.

DIAGRAM 3.5 CHORION, BODY-STALK AND EMBRYO.
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Ectoderm cut away near medullary folds border. Mesoderm and 
yolk sac removed to show  embedded vessels. Vitelline plexus and 
yolk-sac portion of vitelline (umbilical) artery, endothelial vessels 
shown in darker colour than the less definitely lined channels. Scat-
tered blood-islands and other vascular formations in mesoderm of 
the yolk-sac. Anterior to aorta branch (marked vitelline artery) is a 
second, more doubtful connection between the aorta and the vitel-
line plexus.

DIAGRAM 3.6 VASCULAR SYSTEM FROM THE RIGHT SIDE.



5. Right ventrolateral view of heart, myoepicardial mantle, and peri-
cardial cavity 6. Ventral wall toward exocecelom removed. Ventral 
view slightly from left side. 7. Vein in splanchnopleure on right side 
is yolk-sac portion of the omphalomesenteric vein, as yet uncon-
nected with the heart. 8. Right ventrolateral view of cardiac plexus.

DIAGRAM 3.7 VIEW OF HEART AND PERICARDIAL CAVITY. 
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9. Body-stalk showing blood-islands in left umbilical artery.10. Right 
umbilical artery in body-stalk. Blood-island less dense and almost 
free within vessel, near yolk-sac changes in vessel wall, embryo/
body-stalk vessels connection.11. Section through middle of 
heart.12. Left dorsal aorta caudal end with elongated blood island. 
Lumen beginning near posterior end.

DIAGRAM 3.8 VASCULAR IMAGES



CHAPTER 4

Week 4

The fourth week is the beginning of organogenesis.

On the embryo surface sensory placodes (otic, optic 
and nasal) appear. 

Limb buds form from ectoderm and mesoderm (so-
mite) components and are initially "paddle-like" projec-
tions from the trunk that will form all the upper and 
lower limb components.



LOREM IPSUM

• Week 4, 22 - 23 days

• CRL 2 - 3.5 mm

• Somite number 4 - 12

• neural fold fuses

SECTION 1

Stage 10
Features

Somite Number 4 - 12, rostral neuropore, neural folds in region of de-
veloping brain, neural tube, somites, caudal neuropore, neural fold 
fuses, remnant of amniotic sac.

Ectoderm: Neural fold deeepens, edges approach midline, neural fold 
fuses, neural plate folds ventrally in brain region.

Mesoderm: Somitogenesis, continued segmentation of paraxial meso-
derm (4 - 12 somite pairs).

Identify

The rostral neuropore, neural folds in region of developing brain, neu-
ral tube, somites (note the different number formed), caudal neuro-
pore, neural fold fuses, cut edge of amniotic sac.

Note from this stage onwards the size of the embryo is measured by 
the Crown Rump Length (CRL).

Go to - Stage 10 online
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Embryo (6330) (dorsal view, cranial end top of image) Showing the 
neural plate folding (midline) and with the first somite pairs either 
side (white balls).

GALLERY 4.1 STAGE 10 EMBRYOS

DIAGRAM 4.1 HUMAN EMBRYO OF 10 SOMITES.

Contributions to Embryology Carnegie Institution No.112 - A well-
preserved human embryo of 10 somites. By George W. Corner 
(1929)

http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.112
http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.112


FACTS

• Week 4, 23 - 26 days

• CRL 2.5 - 4.5 mm

• Somite Number 13 - 20

• rostral neuropore closes

SECTION 2

Stage 11
Events

Ectoderm: Neural tube continues to close, rostral neuropore closes.

Mesoderm: continued segmentation of paraxial mesoderm (13 - 20 so-
mite pairs), heart tube bending.

Features

rostral neuropore closing, forebrain, neural tube in region of developing 
spinal cord, somites, caudal neuropore, connecting stalk, amnion.

Identify

heart, rostral (cranial, anterior) neuropore closing, forebrain, neural 
tube in region of developing spinal cord, somites, caudal neuropore, 
connecting stalk, amnion.

Go to - Stage 11 online
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Embryo (6344) right lateral view. Heart bulge, yolk sac and con-
necting stalk visible to right. Somites visible to left.

GALLERY 4.2 STAGE 11 EMBRYOS

Amniotic sac
Connecting stalk

Neural forebrain

Yolk sac

Blood vessels

Heart tube

INTERACTIVE 4.1 STAGE 11 EMBRYO (NO. 6050)



Historic Plates

The following series of images are reproductions of plates from the 
historic Contributions to Embryology series. 

Diagram legends have been edited in this version, see the original pa-
pers for the full plate legends.

Diagram 4.2. Contributions to Embryology Carnegie Institution 
No.131 - A human embryo with 14 pairs of somites. By Chester H. 
Heuser (1930)

Diagrams 4.3 and 4.4. Contributions to Embryology Carnegie Institu-
tion No.124 - A human embryo with 17 pairs of somites. By Attwell, 
W.J. (1930).

Diagrams 4.5 and 4.6. Contributions to Embryology Carnegie Institu-
tion No.72 - Description of a human embryo having twenty paired 
somites. By Carl L. Davis (1923).

42

DIAGRAM 4.2 LEFT LATERAL VIEW EMBRYO (14 SOMITES)

http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology
http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology
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http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.131
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http://php.med.unsw.edu.au/embryology/index.php?title=Book_-_Contributions_to_Embryology_Carnegie_Institution_No.124
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DIAGRAM 4.4 MID-SAGITTAL VIEW EMBRYO (17 SOMITES).

DIAGRAM 4.3 VENTRAL AND LATERAL VIEW EMBRYO (17 SO-
MITES)



DIAGRAM 4.5 VENTRAL AND LATERAL VIEW EMBRYO (20 SO-
MITES).

DIAGRAM 4.6 NEURAL, GASTROINTESTINAL TRACT AND CAR-
DIOVASCULAR DEVELOPMENT EMBRYO (20 SOMITES).

44



FACTS

• Week 4, 26 - 30 days

• CRL 3 - 5 mm

• Somite Number 21 - 29

• Caudal neuropore closes

SECTION 3

Stage 12
Events

Ectoderm: Neural tube continues to close, Caudal neuropore closes, 
forebrain

Mesoderm: continued segmentation of paraxial mesoderm (21 - 29 so-
mite pairs), heart prominence

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, site of lens pla-
code, site of otic placode, stomodeum

Body:

heart, liver, umbilical, early upper limb bulge

Features

Features: day 26, 27 somites, forebrain, site of lens placode, site of 
otic placode , stomodeum, 1st pharyngeal arch, 2nd pharyngeal arch, 
3rdpharyngeal arch, heart prominence, somite

Identify: forebrain, site of lens placode, site of otic placode, sto-
modeum, 1st pharyngeal arch, 2nd pharyngeal arch, 3rd pharyngeal 
arch, heart prominence, somite

Stage 12 online
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Embryo (5923) right view.

GALLERY 4.3 STAGE 12 EMBRYOS

The embryo is shown to the right with the lower end of embryo 
curled to the right. The yolk sac is shown to the left and is attached 
to the embryo at the umbilicus.

FIGURE 4.1 STAGE 12 EMBRYO (NO. 5923) VENTRAL VIEW
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Somite

Otic placode Optic placode

Heart

1st pharyngeal arch

2nd pharyngeal arch

3rd pharyngeal arch

4th&6th pharyngeal 
arches

INTERACTIVE 4.2 STAGE 12 EMBRYO (NO. 5923) RIGHT VIEW

Forebrain

Heart

Stomodeum

INTERACTIVE 4.3 STAGE 12 EMBRYO (NO. 6097) VENTRAL VIEW



FACTS

• Week 4-5, 26 - 30 days

• CRL 3 - 5 mm

• Somite Number 21 - 29

• Leg buds, lens placode, pharyngeal arches

SECTION 4

Stage 13
Events

Ectoderm: Neural tube continues to close, Caudal neuropore closes, 
forebrain.

Mesoderm: continued segmentation of paraxial mesoderm (21 - 29 so-
mite pairs), heart prominence.

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, site of lens pla-
code, site of otic placode, stomodeum.

Body: heart, liver, umbilical, early upper limb bulge.

Features

day 26, 27 somites, forebrain, site of lens placode, site of otic placode , 
stomodeum, 1st pharyngeal arch, 2nd pharyngeal arch, 3rd pharyn-
geal arch, heart prominence, somites

Identify

forebrain, site of lens placode, site of otic placode, stomodeum, 1st 
pharyngeal arch, 2nd pharyngeal arch, 3rd pharyngeal arch, heart 
prominence, somite.

Go to - Stage 13 online
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GALLERY 4.4 STAGE 13 EMBRYO (NO.6473) GALLERY 4.5 STAGE 13 EMBRYO (NO.8066)
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GALLERY 4.6 STAGE 13 EMBRYO (NO.7433)

Hindlimb bud

Somite

Umbilicus

Heart prominence

First pharyngeal arch

Forelimb bud

INTERACTIVE 4.4 STAGE 13 EMBRYO (NO. 8119)



CHAPTER 5

Week 5

Organogenesis continues with cardiac, gastrointestinal 
tract and renal development. 

The limbs continue to grow and the structures that will 
eventually form the cerebral hemispheres appear. 

Pharyngeal arches form components of the head and 
neck.



FACTS

• Week 5, 31 - 35 days

• CRL 5 - 7 mm 

• Lens pit, optic cup

SECTION 1

Stage 14
Events

Ectoderm: sensory placodes, lens pit, otocyst, nasal placode, primary/
secondary vesicles, fourth ventricle of brain,

Mesoderm: continued segmentation of paraxial mesoderm (more than 
30 somite pairs), heart prominence

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, site of lens pla-
code, site of otic placode, stomodeum

Body: heart, liver, umbilical cord, mesonephric ridge

Limb: upper and lower limb bud 

Features

midbrain, nasal placode, lens pit, 1,2,3 pharyngeal arches, fourth ventri-
cle of brain, 1st pharyngeal groove, heart prominence, cervical sinus, 
upper limb bud, mesonephric ridge, lower limb bud, umbilical cord.

Identify

midbrain region, nasal placode, lens pit, 1st, 2nd and 3rd pharyngeal 
arches, 1st pharyngeal groove, maxillary and mandibular components 
of 1st pharyngeal arch, fourth ventricle of brain, heart prominence, cer-
vical sinus, upper limb bud, mesonephric ridge, lower limb bud, umbili-
cal cord.

Go to - Stage 14 online

52

http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_14
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_14


53

GALLERY 5.1 STAGE 14 EMBRYOS

Forebrain

Mesonephric ridge

Liver bulge

Heart prominence

Umbilicus

Somites
Hindlimb bud

Forelimb bud

Second pharyngeal 
arch

Fourth ventricle

First pharyngeal arch

INTERACTIVE 5.1 STAGE 14 EMBRYO (NO. 6830)



FACTS

• Week 5, 35 - 38 days

• CRL 7 - 9 mm 

• Lens vesicle, nasal pit, hand plate

SECTION 2

Stage 15
Events

Ectoderm: sensory placodes, lens pit, otocyst, nasal pit, primary/
secondary vesicles, fourth ventricle of brain,

Mesoderm: heart prominence

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, site of lens pla-
code, site of otic placode, stomodeum

Body: heart, liver, umbilical cord, mesonephric ridge

Limb: upper and lower limb buds, hand plate

Features

pharyngeal arches, limb buds, nasal pits, fourth ventricle, somites

Identify 

midbrain region, nasal pit, lens pit, 1st, 2nd and 3rd pharyngeal 
arches, 1st pharyngeal groove, maxillary and mandibular components 
of 1st pharyngeal arch, fourth ventricle of brain, heart prominence, cer-
vical sinus, upper limb bud, mesonephric ridge, lower limb bud, umbili-
cal cord

Go to - Stage 15 online
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GALLERY 5.2 STAGE 15 EMBRYO (NO. 3512) GALLERY 5.3 STAGE 15 EMBRYO (NO. 3441)
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DIAGRAM 5.1 EXTERNAL VIEW OF THE EMBRYO BEFORE IT WAS 
SECTIONED.

P. pericardial space; A. opening for aorta; K opening for vein; 
L. space over liver; M slit for mesentery; W.B. space for Wolf-
fian body.

DIAGRAM 5.2 CORROSION PREPARATION OF THE PERICAR-
DIAL AND PLEURO-PERITONEAL CAVITIES

The following four diagrams are from an historic paper by Franklin 
Mall A Human Embryo Twenty-Six Days Old Journal of Morphology 
(1891) vol. 5. pp459-480. The original figure legends are shown and 
the external features appear like the Carnegie stage 15 embryo.

http://php.med.unsw.edu.au/embryology/index.php?title=Paper_-_A_Human_Embryo_Twenty-Six_Days_Old
http://php.med.unsw.edu.au/embryology/index.php?title=Paper_-_A_Human_Embryo_Twenty-Six_Days_Old
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I., IV., V., etc. cranial nerves; A. V.auditory vesicle; I. 2, 3, and 
4 branchial pockets; T. thyroid gland; B. bronchus; L. liver; 
K.kidney; yellow, nerves; red, arteries; blue, veins. The dot-
ted lines mark the extremities.

DIAGRAM 5.3 RECONSTRUCTION VIEWED FROM THE LEFT 
SIDE. H. hypophysis; M.mouth, mesentery; I, 2, 3, 4, branchial 

pockets; B. bronchus; P.pancreas; L. liver; W.B. Wo&n body; 
W.D. Wolffian duct; K.kidney; C. cloaca; 0. openings by 
which the pleuro-peritoneal cavities communicate; P. papilli-
form projection into the lower opening.

DIAGRAM 5.4 THE SAME AS 5.3 A DEEPER VIEW.



CHAPTER 6

Week 6

Continued organogenesis and increase in size of exist-
ing organs.The endocrine organs begin to differentiate 
and the heart forms septa dividing the chambers and 
outflow tract.

The pharyngeal arches are lost as the face, head and 
neck differentiates.

Limb “digital rays” appear as the first indicators of fin-
gers and toes.



FACTS

• Week 6, 37 - 42 days

• CRL 8 - 11 mm

• Nasal pits moved ventrally, auricular hillocks, foot 
plate

SECTION 1

Stage 16
Events

Ectoderm: sensory placodes, lens pit, otocyst, nasal pits moved ven-
trally, fourth ventricle of brain.

Mesoderm: heart prominence.

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, eye, auricular hill-
ocks.

Body: heart, liver, umbilical cord, mesonephric ridge.

Limb: upper and lower limb buds, hand plate, developing arm.

Features

Eye showing retinal pigment, nasolacrimal groove, nasal pit, fourth 
ventricle of brain, umbilical cord, 1st and 2nd pharyngeal arches, cervi-
cal sinus, heart, developing arm with hand plate, foot plate.

Identify

nasal pit, nasolacrimal groove, eye, 1st, 2nd and 3rd pharyngeal 
arches, 1st pharyngeal groove, maxillary and mandibular components 
of 1st pharyngeal arch, auricular hillocks, fourth ventricle of brain, heart 
prominence, upper limb bud, mesonephric ridge, lower limb bud, umbili-
cal cord.

Go to - Stage 16 online
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GALLERY 6.1 STAGE 16 EMBRYO (NO. 8112) GALLERY 6.2 STAGE 16 EMBRYO (NO. 8098)
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Forelimb bud

Hindlimb bud

Umbilicus

Heart

Liver

Eye

Nose

Vascular plexus

Fourth ventricle

INTERACTIVE 6.1 STAGE 16 EMBRYO (NO. 8098) RIGHT VIEW

Head

Hindlimb bud

Forelimb bud

Hand plate

Neural tube

INTERACTIVE 6.2 STAGE 16 EMBRYO (NO. 8098) DORSAL VIEW



FACTS

• Week 6, 42 - 44 days

• CRL 11 - 14 mm

• Finger rays

SECTION 2

Stage 17
Events

Ectoderm: sensory placodes, lens pit, otocyst,nasal pits moved ven-
trally, fourth ventricle of brain

Mesoderm: heart prominence

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, eye, auricular hill-
ocks

Body: heart, liver, umbilical cord, mesonephric ridge

Limb: upper and lower limb buds, hand digital rays

Features

pigmented eye, nasal pit, nasolacrimal groove, external auditory mea-
tus, auricular hillock, heart, digital rays, liver prominence, thigh, ankle, 
foot plate, umbilical cord

Identify

 pigmented eye, nasal pit, nasolacrimal groove, external auditory 
meatus, auricular hillock, heart, digital rays, liver prominence, thigh, 
ankle, foot plate, umbilical cord

Go to - Stage 17 online
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GALLERY 6.3 STAGE 17 EMBRYO (NO. 8253) GALLERY 6.4 STAGE 17 EMBRYO (NO. 8101)



CHAPTER 7

Week 7

Face development with eye and external ear appear-
ing.

Limb bone formation commences and digital rays are 
visible in both the upper and lower limbs.

In the skin the dermis begins to thicken. 



FACTS

• Week 7, 44 - 48 days

• CRL 13 - 17 mm

• Ossification commences

SECTION 1

Stage 18
Events

Ectoderm: sensory placodes, lens pit, otocyst,nasal pits moved ven-
trally, fourth ventricle of brain

Mesoderm: heart prominence

Head: 1st, 2nd and 3rd pharyngeal arch, forebrain, eye, auricular hill-
ocks

Body: heart, liver, umbilical cord

Limb: upper and lower limb buds, foot plate, wrist, hand plate with digi-
tal rays

Features

upper limb digital rays, scalp vascular plexus, developing eye, remodel-
ing of pharyngeal arches.

Identify

pigmented eye, eyelid, nasolacrimal groove, external acoustic meatus, 
heart, digital rays, liver prominance, thigh, ankle, foot plate, umbilical 
cord

Go to - Stage 18 online
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GALLERY 7.1 STAGE 18 EMBRYO (NO. 8097) GALLERY 7.2 STAGE 18 EMBRYO (NO. 7707)



FACTS

• Week 7, 48 - 51 days

• CRL 16 - 18 mm

• Straightening of trunk

SECTION 2

Stage 19
Events

Ectoderm: sensory placodes, lens pit, otocyst, nasal pits moved ven-
trally, fourth ventricle of brain.

Mesoderm: heart prominence, ossification continues.

Head: forebrain, eye, external acoustic meatus.

Body: straightening of trunk, heart, liver, umbilical cord.

Features

eyelid, eye, external acoustic meatus, auricle of external ear, digital 
ray, wrist, liver prominence.

Identify

straightening of trunk, pigmented eye, eyelid, external acoustic mea-
tus, digital rays, liver prominance, thigh, ankle, foot plate, umbilical 
cord.

Go to - Stage 19 online
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http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_19
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_19
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Right lateral view.

GALLERY 7.3 STAGE 19 EMBRYO (NO. 4501)

Right lateral view.

GALLERY 7.4 STAGE 19 EMBRYO (NO. 6824)
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Right lateral view.

GALLERY 7.5 STAGE 19 EMBRYO (NO. 8092)
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INTERACTIVE 7.1 STAGE 19 EMBRYO (NO. 8092)



CHAPTER 8

Week 8

The final week of embryonic development character-
ised by Carnegie stage 20 to 23. 

Limb rotation occurs moving them into their anatomical 
location. 

Gonad development occurs and the body begins to 
lengthen and straighten.

After this period human development is then referred 
to as fetal.



FACTS

• Week 8, 51 - 53 days

• CRL 18 - 22 mm

• Upper limbs longer and bent at elbow

SECTION 1

Stage 20
Events

Events Ectoderm: sensory placodes, lens pit, otocyst, nasal pits 
moved ventrally, fourth ventricle of brain

Mesoderm: heart prominence, ossification continues

Head: forebrain, eye, external acoustic meatus

Features

scalp vascular plexus, eylid, eye, nose, external acoustic meatus, 
auricle of external ear, arm, elbow, wrist, liver prominence, digital rays

Identif

straightening of trunk, pigmented eye, eyelid, nose, external acoustic 
meatus, scalp vascular plexus, digital rays, liver prominance, thigh, an-
kle, foot plate, umbilical cord

Go to - Stage 20 online
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http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_20
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_20
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GALLERY 8.1 STAGE 20 EMBRYO (NO. 8517) GALLERY 8.2 STAGE 20 EMBRYO (NO. 7906)
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GALLERY 8.3 STAGE 20 EMBRYO (NO. 7274)
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INTERACTIVE 8.1 STAGE 20 EMBRYO (NO. 7906) RIGHT VIEW



FACTS

• Week 8, 53 - 54 days

• CRL 22 - 24 mm

• hands and feet turned inward

• external ear

SECTION 2

Stage 21
Events

Ectoderm: sensory placodes, nasal pits moved ventrally, fourth ventri-
cle of brain

Mesoderm: heart prominence, ossification continues

Head: nose, eye, external acoustic meatus

Body:straightening of trunk, heart, liver, umbilical cord

Limb: upper limbs longer and bent at elbow, foot plate with digital rays 
begin to separate, wrist, hand plate with webbed digits

Features

scalp vascular plexus, eyelid, eye, nose, auricle of external ear, arm, 
elbow, wrist, knee, notch between digital rays, umbilical cord

Identify 

straightening of trunk, pigmented eye, eyelid, nose, external acoustic 
meatus, scalp vascular plexus, webbed digits, liver prominance, thigh, 
ankle, foot plate, umbilical cord

Go to - Stage 21 online
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http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_21
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_21
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GALLERY 8.4 STAGE 21 EMBRYO (NO. 7392) GALLERY 8.5 STAGE 21 EMBRYO (NO. 8553)
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GALLERY 8.6 STAGE 21 EMBRYO (NO. 4090)

Fingers

Toes

Face

Elbow

Shoulder

Eye

Ear

INTERACTIVE 8.2 STAGE 21 EMBRYO (NO. 8553) RIGHT VIEW



FACTS

• Week 8, 54 - 56 days

• CRL 23 - 28 mm

• eyelids, external ears

SECTION 3

Stage 22
Events

Ectoderm: neural tube proliferation, neural crest migration.

Mesoderm: heart prominence, ossification continues

Head: nose, eye, external acoustic meatus

Body: straightening of trunk, heart, liver, umbilical cord

Limb: upper limbs longer and bent at elbow, foot plate with webbed dig-
its, wrist, hand plate with separated digits

Features

external ear, eye with eyelids, upper limb full external anatomy, thick-
ened dermis, midgut (intestines) herniated at umbilicus.

Identify

straightening of trunk, pigmented eye, eyelid, nose, external acoustic 
meatus, ear auricle, scalp vascular plexus, separated digits (fingers), 
thigh, ankle, umbilical cord.

Go to - Stage 22 online
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http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_22
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_22
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GALLERY 8.7 STAGE 22 EMBRYO (NO. 8394) GALLERY 8.8 STAGE 22 EMBRYO (NO. 6701)



FACTS

• Week 8, 56 - 60 days 

• CRL 27 - 31 mm

• rounded head, body and limbs

• straightening of trunk 

SECTION 4

Stage 23
Events

Ectoderm: ongoing neural development.

Mesoderm: ossification continues.

Head: eyelids, external ears, rounded head.

Body: straightening of trunk, intestines herniated at umbilicus.

Limbs: hands and feet turned inward.

Features

scalp vascular plexus, eyelid, eye, nose, auricle of external ear, mouth, 
shoulder, arm, elbow, wrist, toes separated, sole of foot, umbilical cord.

Identify

straightened trunk, upper and lower limb digits, position of external ear, 
size of head relative to body.

Go to - Stage 23 online

After week 8 human development is described as fetal.

Go to - Fetal development online
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http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_23
http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_23
http://php.med.unsw.edu.au/embryology/index.php?title=Fetal_Development
http://php.med.unsw.edu.au/embryology/index.php?title=Fetal_Development
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GALLERY 8.10 STAGE 23 EMBRYO (NO.4570)GALLERY 8.9 STAGE 23 EMBRYO (NO.7425)



A rotational animation of the stage 23 embryo.

MOVIE 8.1 STAGE 7 EMBRYO (NO. 7802)
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This series of embryos are shown all in scale. Note the size of 
stage 23 embryo compared to earlier stages. While much larger 
than the earlier stages the embryo is still only about 3 cm in length.

Following stage 23 the fetal period begins. Externally the fetus will 
not significantly change in appearance. The fetal period is a time of 
extensive growth in overall size (length and weight).

CARNEGIE COLLECTION EMBRYOS
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This simplified animation shows the growth in the embryo from 
week 4 to week 8. Note the 4mm scale bar at the lower right.

MOVIE 8.2 EMBRYO STAGES 11 TO 23

The graph above shows what happens next. The growth in size 
measured by crown rump length (CRL) is almost a linear increase 
in length during the fetal period (second and third trimester).

DIAGRAM 8.1 FETAL GROWTH - GROWTH AFTER EMBRYONIC PE-
RIOD.


