
Pushing Back the Origins of Animals 
Discoveries of spectacularly-

preserved microscopic embryos and 
tissues, and new evidence of animals 
in rocks purported to be about 570 
million years old have been announced 
recently.12 This has been hailed as 
opening a new era in the study of early 
animal evolution,3 offering a first 
glimpse at familiar-looking animals 
before the Cambrian 'explosion' 
supposedly 540 million years ago, and 
showing how a full record of the 
'dawn ' of animals might be 
assembled.4 

'A spell has been broken — 
animals considerably older than 
the Cambrian are finally being 
found in the fossil record, and they 
are preserved in a way that reveals 
details down to the cellular level.'3 

Both these reports of supposedly 
570-million-year old exquisitely-
preserved, microscopic fossils of 
animals and embryos come from the 
same source — a mine bored into the 
Doushantuo Formation at Weng'an in 
central Guizhou Province of southern 
China (see Figure 1) for its phosphate-
rich rock used as fertiliser.12 In its type 
area along the Yangtze Gorges, the 
Doushantuo Formation comprises a 
250-m succession of carbonates, 
shales and phosphatic shales that lie 
disconformably above the supposedly 
glaciogenic rocks of the Nantuo Tillite 

Figure 1. Location of the Weng'an area in 
Guizhou Prince, south China, and the 
Yangtze Gorges type area for the 
Doushantuo Formation. 

and conformably beneath the 
carbonates of the Dengying 
Formation. The Dengying Formation 
contains rare Ediacaran fossils, and in 
its uppermost part, basal Cambrian 
shelly fossils. 

The depositional ages of these 
formations are only broadly 
constrained by zircon U-Pb 'dates' on 
volcanic rocks (tuffs) in the underlying 
Liantuo Formation, which date 
(according to uniformitarian 
assumptions) at 748 ±12 Ma, and on 
bentonites in the overlying Cambrian 
Zhonyicun Formation, which have an 
age limit of 539 ± 34 Ma.1 Diverse 
acritarchs (unicellular microfossils) 
and a distinctive carbon-isotopic 
signature, however, are believed to 
allow unambiguous correlation of the 
Doushantuo Formation with 'better-
dated' successions elsewhere, 
indicating that the Doushantuo 
sediments accumulated supposedly 
570 ± 20 Ma. 

Most diverse Ediacaran 
assemblages are supposed to be 
younger than ~550 Ma, although 
frond-like fossils in Newfoundland 
occur in association with ash beds 
'dated' at 565 ± 3 Ma. Globally, 
acritarch assemblages of the type 
found in the Doushantuo rocks occur 
in strata that underlie Ediacaran 
macrofossils. Thus the available data 
indicate that the Doushantuo 
Formation is older than the diverse 
Ediacaran assemblages of South 
Australia and northern Russia, and 
may antedate all known Ediacaran-
type assemblages, except for the 
simple centimetre-scale discs reported 
from rock in northwestern Canada.5 

In the Weng'an region, about 
600 km southwest of the Yangtze 
Gorges type area, the Doushantuo 
Formation has similar acritarchs but 
markedly different lithologies.1 The 
Doushantuo sequence is only 40-50 m 
thick and consists predominantly of 
phosphorites. Above a thin (0.5 m) 

basal conglomerate and up to 12 m of 
massive dolostone lie 6-18 m of 
phosphatic mudstones and subordinate 
grainstones. Phosphatic beds coarsen 
upwards, become increasingly 
dolomitic, and locally contain 
stromatolites. Phosphatic and 
dolomitic grainstones, the latter 
characterised by cross-bedding and 
phosphorite nodules, are capped by a 
coarsely conglomeratic unit. Above 
this the cycle roughly repeats itself. 
The interpreted environment of 
phosphorite deposition is a shallow 
subtidal platform subject to episodic 
storms. 

Fossils occur in both the lower and 
upper phosphorite sequences. Fossils 
also occur in interbedded, locally-
derived phosphatic grainstones and 
gravelstones. Phosphatisation was 
penecontemporaneous (occurring 
almost at the same time) with depos-
ition, as shown by the local reworking 
of phosphatised fossils. While the 
chemistry of the process is not well 
understood, it has been shown that soft 
tissues can become phosphatised 
within days of death.6 

It has been known for some years 
that fossil algae were in the 
Doushantuo phosphorites, but it was 
Zhang who established the superb 
preservation and diversity of the 
assemblage.7,8 Last year the finding 
of microscopic embryos in 530 Ma 
phosphate-rich rocks from China and 
Siberia was reported,9 which 
suggested that even older phosphate 
deposits might yield submillimetre-
sized animals and embryos. With this 
in mind, both groups independently 
realised that some of the 'algae' from 
the Doushantuo rocks were actually 
animals and embryos. 

The Li et al. team prepared thin 
sections from three rock samples of a 
dark phosphate bed at the top of the 
lower Doushantuo phosphate unit, and 
identified 35 individual sponges with 
light microscopy from a 160 cm2 area 
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of the slides.2 The sponges are mostly 
globular but a few are tubular, and 
range in size from 150 to 750 µm. The 
skeletons consist exclusively of thin 
siliceous spicules 0.5-1.0 µm in 
diameter and 10-60 µm long 
randomly dispersed, yet regularly 
arranged, in distinct bodies built up of 
cell-like objects, some of which adhere 
to the spicules in the same way that 
spicule-forming cells do in living 
sponges. Li et al. interpret these 
sponges as fully-formed adults, but 
also identified sponge embryos. They 
also recognised embryos of many 
different metazoan taxa other than 
sponges, and found that the sponges 
are intermingled with a variety of 
thallophytic (non-vascular) seaweeds. 
They concluded from their analysis of 
the rocks and the preservation of the 
fossils that 'the sponges were buried 
alive by catastrophic sediment 
incursions'. 

The other group, Xiao et al,1 had 
been continuing collaborative 
investigations with Zhang, and so have 
documented eight cyanobacteria and 
31 acritarch taxa in the Doushantuo 
Formation as a whole, as well as eight 
formally named and numerous other 
fragmentary remains of multicellular 
algae. In their Nature paper,1 Xiao et 
al. report multicellular algae ranging 
from ' s imple ' colonies of un-
differentiated cells to erect, branching 
forms characterised by tissue 
differentiation and specialised 
reproductive structures. These and 
other features and structures occur 
today in several clades each of living 
green, red and brown algae. 

In a major ' coup ' , they also 
isolated a suite of globular fossils from 
the Doushantuo which they identified 
as animal embryos in the early stages 
of cell division (cleavage).1 Measuring 
500 µm (0.5 mm) in diameter, the 
fossils are compartmentalised into two, 
four, eight or more bodies which are 
proposed to be cells in a cleavage 
embryo. Their constant size, 
irrespective of the number of 
compartments, fits a pattern of 
developing early embryos with a 
constant cytoplasmic volume as they 
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divide and redivide. In contrast, this 
would not be expected in colonial 
algae, where even though the cells tend 
to be similar in size, the girth of a 
clump of algae would grow depending 
on the number of cells in the cluster. 
It would be the same in objects formed 
by non-biological processes. The team 
also reported that in four-cell embryos 
the cells are arranged in a strict 
tetrahedron — a hallmark of animals 
that have bilateral symmetry and are 
therefore much more 'advanced' than 
sponges. 

So what kind of information can 
palaeontologists get from these kinds 
of fossils? The two studies, although 
preliminary in nature, already yield 
some insights. The previously known 
'oldest' sponges were late Ediacaran 
glass sponges, but the spicule 
morphology and cell configuration of 

Figure 2. Evolutionary time-scale of Earth's 
history (left) and the interval between 480 
and 1,000 Ma expanded (right) showing 
some significant events in the fossil 
record. The Doushantuo fossils are 
indicated by three spherules. V, A and 
W show the alternative approximate ages 
of the main radiation of animals as 
proposed by Valentine et al. (V), Ayala et 
al. (A), and Wray et al. (W). 

the Doushantuo sponges are very 
different.3 The early-cleavage 
embryos with their tetrahedral 
configuration are reminiscent of some 
animals known today, such as 
nematodes, flatworms and crustacean 
arthropods. But what is the 
significance of these findings? 

In the evolutionary interpretation 
of the fossil record, the Cambrian 
'explosion ' , or the evolutionary 
radiation of life forms about 550 Ma 
(see Figure 2), was one of the major 
turning points in Earth history. In an 
evolutionary 'frenzy', over a few tens 
of millions of years practically all of 
the principal multicellular animal 
lineages (phyla) known today 'burst' 
on the scene. At least this is what the 
fossil record had suggested, but 
palaeontologists always 'knew' that 
the Cambrian animals must have had 
ancestors. The dearth of animal fossils 
below the Precambrian-Cambrian 
boundary has been one of the main 
frustrations in studies of early animal 
evolutionary history, for there has been 
very little agreement on how, when 
and where animals lived and evolved 
during the Proterozoic (see Figure 2 
again). The celebrated Ediacaran biota 
of the Vendian Period, mostly 
preserved as impressions and traces in 
sandstones and shales, provide some 
clues. But it has so far produced more 
disputes than data with regard to early 
animals, and in any case, most 
Ediacaran deposits are only slightly 
older than the Cambrian. 

For a long time following Darwin, 
a long interval of 'hidden' animal 
evolution before the Cambrian used to 
be assumed, but the more recent 
inclination has been not to postulate 
more 'h idden ' evolution than 
absolutely necessary. In 1996 
palaeontologists Valentine et al.10 

suggested that the main divergence of 
animal phyla occurred no earlier than 
565 Ma (see Figure 2). In the same 
year molecular evolutionists Wray et 
al.11 analysed the sequences and 
evolution of eight genes across the 
living animal phyla, and assuming that 
mutation rates were constant, used the 
amount of gene-sequence difference 
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among various organisms to calculate 
how long ago the groups supposedly 
split. They concluded that a deep 
division between the molluscs, annelid 
worms and arthropods on the one 
hand, and the echinoderms and 
chordates on the other, 'happened' at 
1.2 Ga (see Figure 2). The split 
between bilaterally symmetrical 
animals and radially symmetrical ones 
would have been much earlier. 

But other molecular biologists 
aren't convinced, disagreeing on 
methodological grounds. Ayala et al.12 

have just reanalysed the same gene 
data, but also used rates for 12 
additional genes and threw out data 
from genes whose rates of evolution 
appeared to change over time. They 
thus calculated that the split 
supposedly occurred at 670 ± 60 Ma 
(see Figures 2 and 3). Of course, most 
palaeontologists will probably be quite 
happy with this latter ' da te ' , 
particularly now with the new fossils 
found in the '570 ± 20 Ma' 
Doushantuo Formation pushing back 
the presumed evolutionary origin of 
animals that little bit further, and closer 
to where the gene studies have placed 
it. 

The evolutionary origin of animals 
has thus been as elusive as the 
evolutionary origin of life itself: 'there 
are many possibilities, but few facts 
to test them against'3 (which should 
not surprise creationists). The 
Doushantuo fossils promise to make a 
significant difference — not only do 
they give the first convincing glimpse 
of pre-Ediacaran animal life, but the 
quality of preservation is almost 
unheard of, even in much younger 
fossils. This preservation offers 
insights into cell anatomy, 
embryological development and life 
cycles, matters which have not been 
normally considered open to 
investigation in fossils. The usual 
explanation for the 'missing' fossil 
record has been that the animals were 
soft and small, and therefore would not 
be preserved as fossils, but now such 
fossils are beginning to be found. 
There seems to be nothing very 
unusual about the Doushantuo 
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Figure 3. Looking back — the latest 
molecular study (Ayala et al.) dates a key 
branch point in the tree of life to about 
670 Ma. 

phosphorites, yet they have already 
produced some exciting new fossils 
that obviously point the way to many 
other sites. As Stefan Bengtson at the 
Swedish Museum of Natural History 
says: 

'There are other phosphorites that 
we should go back and look at with 
our new eyes. It's a new world 
waiting.'4 

So while evolutionists are elated, 
what lessons can we creationists draw 
from all of this? First, whatever is 
found in the fossil record can be 
accommodated by evolutionary 
theory — adjustments are just made 
accordingly. We need not fear the data 
and should share in the excitement of 
such spectacular fossil discoveries. 
After all, the evolutionists are only 
being consistent in endeavouring to 
bolster their interpretation of all the 
data. Remember, while the fit of the 
data to their interpretation looks neat, 
it always will because of the 
interpretative adjustments continually 
being made. Evolutionary 'theory' is 
so plastic it can seemingly 
accommodate almost anything. 
Second, by their own admissions, the 
evolutionary origin of animals, and the 
evolutionary origin of life for that 
matter, remain elusive. 'Simple' 
organisms, then animals, appear 
suddenly in the fossil record, fully-

formed and fully-functioning, and then 
they stay the same. Many algae in the 
Doushantuo rocks are the same today, 
and sponges are recognisable as 
sponges. 

Third, there is a definite order in 
the fossils that is predictable globally. 
Ediacaran fossils are found in the local 
geological columns always below 
Cambrian fossils. At Weng'an in 
southern China, these new fossils are 
then found below the Ediacaran 
fossils, as one systematically passes 
down through the observable sequence 
of rock layers. And finally, we need 
to be able to explain this definite fossil 
order within our time and event 
framework. Are these Doushantuo 
phosphorites pre-Flood as some would 
have undoubtedly argued previously, 
or should we now consider them 
Flood-deposited rocks? The rocks and 
fossils do have the hallmarks of 
catastrophic deposition, burial and 
preservation that speak eloquently of 
Flood conditions. So let's take up the 
challenge undaunted, recognising that 
there is a solution to be found if we 
earnestly seek it, because our Creator 
hasn't lied in His Word or misled us 
in His world. 
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A. A. Snelling 

Exceptional Soft-Tissue Preservation 
in a Fossilised Dinosaur 

Only rarely are the soft 
tissues of animals 
preserved by burial and 
fossilisation, because such 
exquisite preservation 
requires exceptional 
circumstances. Yet it is 
becoming increasingly 
obvious from fossils that 
are being unearthed that 
such exceptional circum
stances were probably not 
all that rare. 

Amongst the fossil 
deposits best known for 
preservation of the soft 
tissues of dinosaurs are the 
Santana Formation of 
Brazil1 and the Yixian 
Formation of China.2 However, now 
the Lower Cretaceous Pietraroia 
Plattenkalk in the Benevento Province 
of southern Italy can be added to this 
list of lagerstdtten (known as 
conservative deposits). This rock unit 
has been known since the 18th century 
for its beautifully-preserved fossil 
fishes, but now the full preparation of 
a fossil theropod specimen found 
preserved in this marly limestone, with 
details of soft anatomy never seen 
previously in any dinosaur, has been 
reported.3 

The specimen (see Figure 1) has 
been named as Scipionyx samniticus 
gen. et sp. nov., a new genus and 
species in the Maniraptoriformes 
family of coelurosaurs in the suborder 
Theropoda, and the first dinosaur ever 
to be found in Italy.3 Its skeleton, 
237 mm long from the tip of its jaws 
to the last preserved tail vertebra, lies 
on its left side in near perfect 
anatomical articulation. The head is 
upturned with respect to its position 

Figure 1. Sketch of the skeleton of Scipionyx samniticus gen. et sp. 
nov., with fossilised evidence of soft parts indicated. Scale bar 
equals 2 cm. 

in life, and most of the skeleton is 
intact (only the distal portions of the 
hindlimbs, most of the tail and the 
second claw on the right forelimb are 
missing). The body proportions 
indicate that this animal was little more 
than a hatchling.4,5 

A unique, striking feature of this 
specimen is the exceptional 
preservation of soft parts (see Figure 
l).3 Muscles are present in the chest 
area, with scattered acicular (needle-
like) fibres clearly visible under 50x 
magnification. Large muscular fibres 
are also preserved at the tail base. 
Most of the intestine (5.2 mm average 
diameter) is positioned further forward 
than was generally thought, whereas 
the colon passes through the pelvic 
canal close to the vertebral column. 
The gut is described as being 
surprisingly short and deep in section. 
Immediately above the furcula 
(wishbone), there appear to be some 
tracheal rings. A large, reddish, well-
delimited hematitic (iron-oxide-

stained) halo is tentatively 
interpreted as liver traces, 
mainly because of its 
location. 

The gastralia (abdominal 
ribs), still in life position, 
allow estimation of the 
abdominal depth and reveal 
their contribution to an 
effective support for the 
posterior intestinal tract. The 
presence of a furcula in this 
articulated specimen 
eliminates every doubt about 
the interpretation of similar 
structures in other 
theropods.6,7 Despite this 
being the best preserved 
theropod specimen found 

(thus far), there is also no evidence of 
feathers or remnants of any other outer 
covering (for example, skin).3 Thus 
this specimen provides no support 
whatsoever for the evolutionary 'just-
so' story about dinosaurs being the 
immediate ancestors of birds. 

The discovery of this specimen 
can only be described as remarkable, 
considering the scarcity of juvenile 
theropod dinosaurs in the fossil record. 
Furthermore, it 's the exceptional 
preservation of soft tissue that makes 
this juvenile theropod specimen 
unique. It has been suggested that to 
accomplish such exceptional 
preservation, the fine-grained marly 
limestone containing this fossilised 
dinosaur must have been deposited in 
a shallow lagoonal environment 
affected by cyclic periods of low 
oxygen levels.3 

However, this suggestion ignores 
the evidence in comparable modern 
environments with low oxygen levels 
and water-saturated lime muds that 
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