
VectraOps
Knowledge Library

ARTICLE

Detecting Active Directory DCSync
Attacks with Event Logs

DCSync abuse is often visible only in the right security telemetry. This article
explains which event logs matter, how to correlate them, and how to decide
whether your detection is production-ready.
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Key takeaways

DCSync attacks abuse directory replication rights to pull password data from Active

Directory without a normal interactive logon on the target controller. That makes event-log

detection possible, but only if you know which replication events, caller patterns, and

source-host signals to trust. After reading this article, you should be able to tell whether

your logging is sufficient, identify the events that matter, and decide what evidence is

strong enough to alert on.

A good DCSync detection strategy does not depend on one event alone. It uses a small set of

high-signal directory service events, correlates them with the source account and host, and

filters out expected replication activity from domain controllers and approved management

systems. In practice, that means distinguishing malicious replication requests from

legitimate directory synchronization and backup workflows.

Why DCSync detection matters operationally
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A successful DCSync request can expose credential material for highly privileged accounts,

including the domain administrator path that attackers often need for persistence and

lateral movement. Because the attack uses replication APIs rather than a password reset or a

visible logon, it can bypass many traditional endpoint indicators. If your monitoring only

watches for interactive authentication failures or suspicious PowerShell usage, you can miss

the activity completely.

This is also why DCSync is not just a threat-hunting topic. It is a detection engineering

problem. You need evidence from the directory itself, plus enough context to decide whether

a replication request came from a legitimate domain controller, a synchronization service,

or a compromised workstation. If you already map privilege paths with Detecting Active

Directory Privilege Escalation Paths with BloodHound, DCSync detection becomes easier to

prioritize because you can focus on the principals most likely to abuse replication rights.

How DCSync shows up in event logs

DCSync relies on directory replication permissions such as Replicating Directory Changes,

Replicating Directory Changes All, and in some cases Replicating Directory Changes In

Filtered Set. When an attacker uses those rights, the request is processed by a domain

controller, which can generate replication-related auditing and security events.

The exact event mix depends on your logging configuration, auditing policy, and domain

controller platform, so verify what your environment actually emits. In many environments,

the most useful signals are:

Directory Service access events that indicate replication-related object access.

Security log events tied to privileged directory service actions.

Directory Service log entries that show unusual replication partner behavior or directory

access anomalies.

The practical point is that you are not looking for a single ?DCSync event.? You are looking

for a pattern: a non-DC source, a principal with replication rights, and access behavior

that aligns with directory replication rather than normal administration.

The core detection logic
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A useful rule is straightforward: flag replication activity when the caller is not an

approved domain controller or managed replication service and the access pattern is

consistent with directory replication of secrets-bearing objects. That rule sounds simple,

but the implementation requires careful allowlisting and correlation.

A high-confidence detection usually answers four questions:

Who made the request?

From which host or IP did it originate?

Does that identity normally perform replication?

Is the target activity consistent with legitimate domain replication or not?

If you cannot answer those questions with logs alone, your detection is not ready for

production use.

A compact workflow for log-based detection

Use this workflow to determine whether a suspected event is worth alerting on.

This workflow is intentionally compact because the most common failure mode is

overcomplication. Teams often collect many logs but never define the minimum evidence needed

to say ?this was likely DCSync abuse.? A shorter, repeatable workflow is usually more

effective than a broad but noisy rule set.

What events and fields matter most

For detection work, the most important data is often the metadata around the event rather

than the event name alone. In your environment, verify that your domain controllers log

enough of the following:

Caller account or security principal.

Source workstation, host name, or IP address if present.

Target domain controller.

Access mask or privilege context showing replication-related access.

Object or naming context involved in the request.
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Time correlation with nearby authentication, logon, and directory service events.

If your logs do not capture a source host, you can still detect suspicious use of

replication rights, but your confidence will be lower. That makes the surrounding context

more important. For example, a privileged service account used from a standard admin

workstation may be expected, while the same account used from a workstation that never

administers AD is more suspicious.

In environments with centralized identity audits, it is worth checking excessive directory

permissions with How to Audit Active Directory Permissions for Excess Access. Overly broad

delegation is one of the most common reasons DCSync detection becomes noisy or inconclusive.

Useful signal combinations

The strongest combinations usually include a source that is not a domain controller, a

principal that should not replicate directory secrets, and a target naming context

associated with high-value accounts. A less reliable but still meaningful pattern is a

legitimate administrative account used from an unexpected host during a time window with no

corresponding maintenance activity.

Do not overfit to one environment snapshot. Replication paths change as you introduce backup

agents, identity synchronization tools, and administrative jump hosts. Your allowlist must

be maintained as the directory operations model changes.

Practical scenario: recognizing suspicious replication
in a real environment

Consider a domain where domain controllers replicate normally, a cloud identity connector

runs from a dedicated synchronization server, and administrators use a hardened jump host

for privileged work. One afternoon, a security analyst sees replication-related activity on

a domain controller tied to an account that belongs to the server administration group, not

the directory services team.
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The account is not a known sync principal. The source host is an ordinary server that has no

business initiating directory replication. There is no maintenance window, no change ticket,

and no nearby evidence of a new connector deployment. Even if the account technically has

replication rights, the request is operationally unusual enough to investigate immediately.

This is the kind of scenario where DCSync detection is valuable. The event may not be a

guaranteed compromise by itself, but it provides concrete, log-based evidence that a high-

privilege directory capability was exercised from an unexpected source. That is exactly the

sort of signal that can reduce attacker dwell time.

What this means in practice

In practice, DCSync detection is a combination of audit design, identity hygiene, and

response discipline. If you only log domain controller security events but never define

trusted replication actors, the signal will be too ambiguous. If you over-allowlist every

service account that touches Active Directory, you will miss abuse because the attacker will

hide behind ?approved? identities.

The best operational posture is to treat replication rights like Tier 0 access. Confirm

which principals actually need them, where they can run, and which hosts are allowed to

originate those requests. Then build detection rules around deviations from that baseline

instead of around generic ?suspicious admin? behavior.

For teams that already monitor attacker movement via graph analysis, DCSync detection often

becomes the last mile of containment: the graph identifies who can reach replication rights,

and the logs tell you whether those rights were exercised unexpectedly.

Decision guidance: when event-log detection is enough,
and when it is not

Event logs are enough when your domain controllers produce reliable directory service

telemetry, your approved replication sources are few and stable, and your administrative

model is well controlled. In that case, detection can be highly actionable because the

allowlist is short and the expected activity pattern is predictable.

VectraOps Knowledge Library Page 5



VectraOps
Knowledge Library

Event logs are not enough on their own when replication rights are widely delegated, the

environment includes many identity-sync or backup components, or source attribution is

incomplete. In those situations, you should still log and alert, but you will need

supporting controls such as endpoint telemetry, directory ACL review, and strong

administrative segmentation to raise confidence.

A useful rule of thumb is this: if you cannot name every legitimate principal that should

initiate replication, you are not ready for a strict DCSync alert. Start by proving your

allowlist and then tighten the detection around it.

Common mistakes that make DCSync alerts unreliable

One common mistake is alerting on every replication-related event without distinguishing

domain controllers from non-DC sources. That produces noise and quickly teaches analysts to

ignore the rule. Another mistake is assuming that any account with replication rights is

malicious. Many environments have legitimate service accounts that need them, but those

accounts must be tightly controlled and monitored.

A third mistake is failing to validate whether the source host is expected. Even if the

account is approved, the originating system matters. A privileged request from a jump host

is very different from the same request from a file server or workstation.

Finally, teams often neglect to test the logs after changes to auditing policy or domain

controller versions. This is risky because a configuration change can alter what is

recorded, how much detail is included, or whether the event reaches your SIEM at all. Always

verify after changes, not just after an incident.

Production readiness checklist

Before relying on a DCSync detection rule in production, confirm the following:

Domain controllers are logging the directory service and security events your rule depends

on.

You know which accounts and hosts are legitimate replication sources.

The allowlist is documented and reviewed with identity or directory administrators.
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Your alert includes source identity, source host, target domain controller, and event

context.

You have a separate path to validate whether the activity occurred during approved

maintenance or synchronization.

The rule has been tested against at least one known-good replication source and one

disallowed source.

Analysts know the difference between expected replication, synchronization, and suspicious

DCSync-like access.

If any of these items are missing, the rule may still be useful for hunting, but it is not

yet mature enough for high-confidence response.

Validating the detection without overengineering it

A practical validation approach is to compare known legitimate replication activity against

a controlled test of your logging pipeline. You do not need to simulate an attack to confirm

whether telemetry is present; you need to confirm that the events, fields, and correlations

you rely on are actually observable.

During validation, check whether your logs preserve the caller identity, source host, and

target context. If your SIEM normalization strips those fields, the detection logic may

collapse even though the raw event exists. Also verify that your retention window is long

enough to correlate directory events with nearby authentication and change-management

records.

If you are considering adjacent abuse paths, such as DNS-based command-and-control or

exfiltration during post-compromise activity, How to Detect and Block DNS Tunneling Attacks

can help you close a common follow-on channel. DCSync often appears in a broader intrusion

sequence, not as a standalone event.

Final takeaway
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Detecting DCSync attacks with event logs is feasible, but only when you focus on

replication-specific evidence, trustworthy source context, and a strict understanding of

what is normal in your environment. The goal is not to flag every directory replication

event; it is to identify unexpected use of replication rights with enough confidence to act

quickly. If you can define the legitimate replication actors, preserve the right fields, and

correlate the request with the source host and account, you have the foundation for a

practical, production-ready detection.
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